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the fairest Cape. 

  

The conference has been a year in the making. It has drawn from all disciplines in the Faculty, and it 
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 The Editorial committee consists of invited senior subject specialists from a broad spectrum of 
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P. G. Raman 

Cape Peninsula University of Technology, Cape Town, South Africa  ramanpg122@yahoo.co.uk 

 

Abstract 

In 1920 T S Eliot wrote:  

One of the surest tests [of the superiority or inferiority of a poet] is the way in which a poet 

borrows. Immature poets imitate; mature poets steal; bad poets deface what they take, and 

good poets make it into something better, or at least something different. The good poet welds 

his theft into a whole of feeling which is unique, utterly different than that from which it is torn; 

the bad poet throws it into something which has no cohesion. A good poet will usually borrow 

from authors remote in time, or alien in language, or diverse in interest.  

 

Hunt for visual motifs is a constant preoccupation of not only students but also architects, both 

imaginative and the not so imaginative, the former resorting to stealing so to speak and the latter to 

copying. The locution that ‗one does not want to reinvent the wheel‘ hints at the possibility of being 

informed by a prototype, which one would approve more readily than either copying or stealing.  

Heuristics on the other hand is about searching out an unknown goal which design can often be.  All 

these ideas prompt the important question of the extent to which heuristic is dependant up on previous 

models or experience.   

 

This essay will attempt to explore analogues, prototypes and heuristic methods as it is encountered in 

design practice and describe their interrelations. 

 

 

Even better point of departure but in a similar vein is provided by the following statement of M H 

Abrahms (Abrahms, 1953:31-33): Any area of investigation, so long as it lacks prior concepts to give it 

structure and an express terminology with which it can be managed, appears to the inquiring mind 

inchoate – either a blank, or an elusive and tantalising confusion.  Our usual recourse is, more or less 

deliberately, to cast about for objects, which offer parallels to dimly sensed aspects of the new situation, 

to use the better known to elucidate the less known, to discuss the intangible in terms of the tangible.   

This analogical procedure seems characteristics of much intellectual enterprise.  There is a deal of 

wisdom in the popular locution for ‗What is its nature?' namely: ‗What‘s it like?‘  We tend to describe 

the nature of something in similes and metaphors, and the vehicle of these recurrent figures, when 

analysed often turn out to be the attributes of an implicit analogue through which we are viewing the 

objects we describe‘. 

 

Two celebrated first person accounts of design, which illustrate this point of view, come easily to mind.  

First is Frank Lloyd Wright‘s account of how he came to conceptualise his thoughts on sighting, entry, 

light, structure, disposition of seating and internal circulation for his Unity Temple in Chicago.  The 

second is Alvar Aalto‘s explanation of how the form, the disposition of reading areas and the even 

distribution of daylight were derived.  Both have been endlessly analysed by critics.  What may not be 

familiar however is what one might call the semantic intuition of Alvar Aalto in his Säynätsalo town 

centre and its relation to what he called the ‗tectonic landscape‘ of Italian hill towns as its origin.   

mailto:ramanpg122@yahoo.co.uk
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The semantic intuition of Alvar Aalto: The problem Aalto was facing was how to symbolise the 

democratic ideals of small town in this project.  For Aalto, Mantegna‘s painting of Christ in the Garden 

(Figure 1) depicting a town on a hill surrounded by landscape was evocative of possibilities.  As 

everyone knows all hill towns in Italy consist of an ensemble of buildings consisting of the church, 

palazzo communale, market, a loggia and so on organised around a piazza.  These configurations follow 

the Aristotelian ideals which in addition argued that the market or commercial area should be located 

near the piazza but slightly at a lower level (for example this ideal is met in Siena which was one of 

Aalto‘s favourite Italian cities).  The project consists of a raised courtyard connected to the surrounding 

landscape by the famous grassed steps surrounded by the library, council offices, caretaker‘s apartment 

and crowned by the council chamber and at a level below shops are provided (Figure 2).  The square is 

a transformation of the Italian Piazza to suit Finnish condition and to this day as a gathering space for 

many civic and cultural events.  The other changes that Aalto makes to the original model are: the 

church here is replaced by library and shops are the equivalents of the market.  The council chamber 

has its pride of place and with its immense height and dramatic butterfly truss is as imposing and 

dignified as its medieval equivalent in Siena.  One can explore in detail the referential, connotative and 

relational meaning of this civic centre but that would be a digression from our main theme of design 

thought (Raman, 1995:133-142).  For our purposes the analogical transfer from the typical ensemble of 

the Italian hill town civic architecture Aalto makes and the transformation he effects are of crucial 

importance.  None of these are about making grand gestures, not even about being assertive but about 

being gentle, subtle and circumspect about what could constitute a democratic expression.  Our aim of 

developing a theoretical proposition around the notion of design as analogical procedure will be served 

well if we can establish its historical validity.  With this in mind consider now a similar process in 

Alberti‘s work. 

   
Figure 1        Figure 2 

Alberti and the notion of analogical transfer: Playwright, musician, mathematician, scientist, athlete, 

architect and theorist that he was, there is a tendency for us to consider Alberti as being super-human.  

But his design practice exemplifies Charles Abraham's thumbnail sketch of the way the mind of 

ordinary mortals works through analogical transfer.  Alberti's transfer of the triumphal  



 Good designers steal, bad designers copy   - P. Raman  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 3 

 

  
Figure 3               Figure 4 

 

arch motif from the Roman arch in Rimini on to the facade of Tempio Malatestiana is well 

known(Figure 3).  It fitted perfectly the task of restructuring the facade of the original Gothic church 

with a nave and two isles (Figure 4).  This procedure followed by Alberti is taught to every student of 

architecture in his or her history course but seldom do we stop to consider the possible relevance of this 

to today‘s practice of design.  Our temporal parochialism and our unwillingness to accept the existence 

of what Habraken calls the existence of thematic knowledge across time and across geography prevent 

us from reaping intellectual and practical benefits from it (Habraken).  In fact Alberti pushes the idea 

further in his church of St. Andrea in Mantua.  The vault of the triumphal arch is extruded to become 

the nave.  The resulting barrel vault produces side thrusts, which has to be resisted by heavy masonry, 

which in turn is gouged out to produce side chapels having the same rhythm of major and minor arches 

of the triumphal arch motif (Figures 5,6).  The simple exercise of transferring the motif eventually gets 

transformed into a unified symbolic, constructional and interior architectural conception.  Thus the 

essence of the whole pervades the parts, which incidentally is also the strategy followed by Carlo 

Scarpa in his Quarini Stampalia and other buildings at an altogether different level.  Alberti‘s 

conception thus takes control of a constellation of issues like external expression, constructional 

elaboration and interior design.  

  
Figure 5                            Figure 6 
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Often architects would argue that the Albertian recourse to Triumphal arch is predictable.  But the aim 

of design can often be about the search for the unknown and the unexpected and it is legitimate to ask 

whether the analogical procedure hold for these circumstances as well.  There is an aspect of this in 

Aalto‘s work.  We all recall his amoeba shaped flower vases derived from landscape forms of Finland 

and it was unexpected at the time.  There were also paintings of his based on landscape, which provided 

a stimulus for his architecture.  But being a reticent man Aalto never articulated his thoughts on this 

aspect of his work in any detailed way.  But Reima Pietila who at least in the early days of his work 

followed in Alto‘s footsteps shows us a great deal.  

 

Reima Pietila‟s landscape abstractions: Confessing that the process of design he follows is 

subjective, Pietila began his 1970 lecture on approach to architecture at the RIBA by showing a series 

of slides which he called ‗content transporters‘ which become constant reference points throughout the 

development of a project(Pietila, 1970).  They represent attempts to present ‗prototype landscapes of 

Finland seen much as a … romantic photographer would see his country.‘  Gradually they are then 

transformed into imaginary shapes that represent Finnish landscape.  In the next stage they are also seen 

as ‗abstract forms one can imagine as fictitious spaces‘ and eventually as a simulation of environmental 

characteristics one wishes to see in a new project.  With further investigation and transformation 

emerge some primary sketches for the building. What follows is a selection of some of the pictures he 

showed together with some comments in distilled form: 

Three layers of what Pietila calls image graphs.  They are attempts to reveal rhythmical quality of 

lakeside horizon. 

 
Figure 7 

Finnish landscape always exposes the in between (that is to say what really happens in between land 

and water, in between trees and soon).  This is an example from Lapland (Figure 7). 
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Figure 8                                          Figure 9 

The material difference of water and land emphasises the ‗in between‘, which is represented in this 

abstraction (Figure 8). 

   
  Figure 10                                                              Figure 11 
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This is an abstraction Pietila constructed in order to reflect on spatial qualities he would like to simulate 

in his architecture.  It recalls a feeling of as if in a lake bottom which he says is a evocative spatial 

conception (Figure 9). 

When beginning a new design I usually draw sets of such imaginary layouts.  In this way I try to define 

the …character or …atmosphere for the emerging solution….(Figures 10, 11). 

 

Pietila called this a ‗landscape poem‘ where site contours and built form have a kind of reciprocity.  It 

was a project for housing and indeed as the next example shows Pietila is perhaps one of the few 

architects who managed to design public housing which can truly be called homage to 

landscape(Figures 12, 13). 

   
Figure 12                               Figure 13 

Finnish Embassy, New Delhi simulated the landscape and geo-morphology of central lake district of 

Finland, thus the building itself could become an ambassador of Finland (Figures 14, 15). 

 

Pietila attempt here is the search for the elusive, namely the step by step capturing of the Finnish 

landscape characteristics and instil parallel qualities in his own projects enabling a reciprocity between 

landscape and built form.  Because the goals of such process are unclear at the early stages and the final 

result unexpected, the process here is heuristic in nature.  The word ‗heuristic‘ simply means that the 

search is for an unknown and unclear goal.   

  
Figure 14                                                      Figure 15 
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The usual analogy used to describe it is that if one is stuck in a fog while hill walking and one has to 

reach the top, the procedure to follow is to ensure that every step one takes is an upward one.  Pietila‘s 

design steps are at least in his own mind a qualitatively upward one. 

 

Steven Holl‟s intuitions on spatial luminosity: Consider now this process operating in another 

architect‘s work.  Holl‘s project in Amsterdam is an extension to an existing office (originally a 

converted warehouse) to provide accommodation for a meeting/dining room on a space behind by the 

side of a canal.  In Holland with its grey sky, the flat landscape and the presence of water one gets a 

particular quality of light.  Painters like Vermeer and van Eyck have brilliantly captured this rather 

elusive quality.  The effect of this light quality is to dissolve the substance of buildings into the 

surroundings.  Steven Holl attempts to capture this not just in his watercolours of his design but 

explores how this conception used to dissolve the exterior into the general ambience of the canal side 

and how the interior surfaces can be diffused into the spatiality of significant rooms.  He finds the 

mathematical construction, the Menger sponge, which paradoxically gives the possibility for increasing 

surface area useful for diffusion of light while not reducing the volume.  The enlarged surface area 

available as a result of adopting the Menger sponge configuration is thus used to diffuse the light 

entering the building and the reflective surfaces, since they reduce the monolithic presence in turn, help 

to dissolve the building into the surrounding.  The outer cladding is perforated, pre-patinated copper 

and the inner skin is perforated plywood painted fluorescent colours at the back with glass in between 

the two skins.  The perforations are arranged such a way as to create Moire pattern (the illusory effect 

of shimmering movement produced by superimposing similar patterns with a slight shift).  This strategy 

is also helpful in achieving yet another elusive goal, which is to try and liberate contemporary 

architecture from the stasis of heavy conventional construction at one end and at the other the banality 

of the so-called high-technology building (Figures 14, 15). 

  
Figure 16                                         Figure 17 

One can go on enumerating examples of this theory of analogical procedure involved in design or more 

concisely the notion of ‗stealing‘ as opposed to ‗copying‘.  A number of examples come to mind.  

There is the relation between LeCorbusier‘s machine age villas, his later Picasso or Miró inspired 

paintings and buildings like the Ronchamp and the relation between Sarabhai House and the French 

Children‘s story of Patapoof and Thinnifers.  One also thinks of Kahn‘s reaction against the thinness of 

fabric of modern movement buildings and his eventual counter move of servant and served spaces 

derived from the Scottish Tower Houses.  It is indeed possible to analyse the relation between Rossi‘s 

buildings such as the Gallaratese Housing and the Modena cemetery and De Chirico‘s paintings.   
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Towards an Anti-Foundationalist Categorisation: The list above can go on endlessly.  It is less 

important to analyse all these instances exhaustively than to structure them into some conceptual 

categories such a way that they may prove useful to the teaching and practice of design.  Anti-

foundationalism argues that all theories in humanities and in some sciences too are impositions and not 

discoveries of something that exists.  The argument here is not one of a development of an ecology of 

design but the construction of a theory of how design happens which can serve as a tool of explanation 

and pedagogy.   

 

 There would appear to be three distinct categories under which sources of ideas for architects discussed 

above can be organised. Alberti‘s use of the triumphal arch to embellish the facade of Tempio 

Malatestiana can be regarded as a visual or expressive (if we took the symbolism of idea of church 

being heavenly Jerusalem and Malatesta‘s wish was to glorify it with a triumphal arch) analogue. The 

same is the case with the relation between Le Corbusier‘s paintings and his buildings.  But the 

application of triumphal arch is developed further in St. Andrea to include a constellation of ideas on 

facade, construction and interior design such a way that it becomes a prototype.  Pietila‘s abstractions 

and Alvar Aalto‘s landscape paintings are to do with discovering unknown spatial patterns and the term 

heuristic devices already given to them would appear to be the right one.  Now, it could be argued that 

these three classifications, namely visual or expressive analogues, prototypes and heuristic devices 

betray the sub title anti-foundationalist categorisation given to this subsection, that is to say since these 

categories are imposed rather than found in the phenomenon investigated they are for all intents and 

purposes founadtionalist in spirit.  This view will be true only if we argued for a universal validity for 

the propositions advanced but our claim is much more modest; it is not their truth value but usefulness 

to design practice and design education and their transferability to widely varying contexts in which 

they operate that is of value.  

 

Practical and pedagogic utility of the notions of visual analogues, proto-types and heuristic 

devices: As an example of its use in design practice consider the application of linear planning 

principles to the Master Plan of Lancaster University.   

        
Figure 18                              Figure 19 

The linear plan prototype goes back to medieval cities.  Its constituent ideas are organising the growth 

from centre outwards, minimisation of cross currents of traffic and combining the benefits of an urban 
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layout and a rural setting.  All these are put to use in the plan for Lancaster University and in addition it 

separates the pedestrian and vehicular routes (Raman, 1977:855-861). 

 

In education we constantly urge students to undertake precedent studies and when a number of them by 

a group of students become the focus of studio conversation emergent prototypal solutions begin to 

have healthy influence on design thought.  But design education should do more.  It should also nurture 

students‘ natural urge to develop original ideas and employ that urge with a sense of control.  This is 

where heuristic devices may be of particular importance.  In this respect exercises in what one may call 

‗design metaphors‘ are helpful.  Heuristic devices function by virtue of the fact that the designer (or the 

hill–walker in our illustrative example given earlier) stands back from the phenomenon under 

consideration.  Metaphors can help students to ask in Charles Abrahm‘s words, ‗What is its nature? 

What‘s it like?‘  In a project involving the insertion of a performance space in a number of ruined castle 

sites in order to revitalise, students began with a preparatory exercise.  They were asked to insert a 

‗device‘ in the ruin to test what is implied in any insertion of this kind.  The term device was chosen to 

eliminate all baggage that comes with the idea of integrating the old and new and to explore new 

possibilities. 

 

One student inserted a nylon Spinnaker sail to see the effect the juxtaposition of a streamlined modern 

high-technology material and the rugged castle ruin and concluded that the effect was one of mutual 

enhancement of each other‘s intrinsic qualities (Figure 20).  In other words, the castle ruin looked even 

more rugged than it actually was and the sail even more fine and delicate than it actually was, all due to 

the effect of counterpoint.  The net result of the investigation was to design a performance space with a 

fabric structure.  Another student inserted a device for locating crucial panoramic views from the castle 

and concluded that important spaces in the insertion should orient towards these views (Figures 21, 22).    

A third student noticed that not only the views of the castle ruins are striking but also the views out 

from some of the inaccessible parts of the ruins are dramatic too and devised a machine for hoisting the 

visitors‘ camera to take photos of these views (Figures 23, 24).  The resulting photographs led her to the 

conclusion that from the surrounding landscape the ruin became a stage and hence it should be used 

with additions as a set for a promenade theatre.  She then went on to write a storyboard for the 

performance of Shakespeare‘s Midsummer Night‘s Dream. 

   
Figure 20                    Figure 21     Figure 22 
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Figure 23         Figure 24                Figure 25                                         Figure 26 

In case it is thought projects like performance spaces in historic ruins lend themselves to exercise that 

are based on principles of lateral thinking here are some examples of housing projects set in Istanbul. In 

a wooded site in Karaköy opposite the Mimar Sinan University students were designing housing for 

staff and students of a department of forestry (Figures 25, 26).   The preparatory exercise in metaphoric 

design this time was to think of the model or the photograph of the site as a base plate and produce an 

etching conveying something significant about the future composition of the site.  One student 

produced a Mondrianesque etching suggesting that future composition should establish connections 

between the site and the university the two being separated by a busy road that is flanked by very high 

and powerful stone walls.  In addition the composition should also make connections with the 

Bosporus.  Not all these connections need to be physical; some could be visual and even psychological.  

Further proposition of this etching is that man made features such as buildings and routes are to be 

orthogonal and in contrast with the organic nature of the wooded area.  These ideas were further 

developed to produce timber frame buildings of up to four stories having a very light ecological foot 

print, treading very lightly on the site.  

 

By way of concluding, this essay is a tentative attempt to develop something akin to ontology of design.  

The aim has been to demonstrate its utility value in exploring how design happens and see whether it 

has transferable ideas to pedagogy.  Examples from both practice and teaching together with a 

modicum of theoretical explanation are presented for wider scrutiny and criticism.  
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Abstract 

Today the changing nature of design practice and the role of design within a widening 

domain indicate that the survival of design as a profession may depend less on traditional 

design education and more on responding strategically to contemporary changes, influenced 

by ethical and environmental issues as well as technological advancements. As a result one of 

the challenges facing contemporary design educators today is how to prepare and educate 

design students in light of the expanding and shifting definitions of the profession as well as 

changes in social responsibilities. To this end, the paper explores the nature of the design 

process by presenting a model of designing. Following from this, the inherent characteristics 

of design thinking are identified before discussing the application of design thinking within an 

education context. Reference is made to the lil‘ green box, a social innovation project by a 

final year Information Design student from the University of Pretoria. The scope of the paper 

is limited and therefore only a single case study is presented. Nonetheless, the main argument 

that emerges from the case study is that in order to advance design research, focus must be 

placed on the design (problem solving) methodologies that are taught and subsequently 

employed by students as part of their design training.  

 

Key words 

Design thinking, design education, practice-based research, sustainability. 

 

 

Introduction  

From a historical perspective, the basic tradition of Western thinking has aligned itself predominantly 

with scientific thinking as opposed to design thinking (Golsby-Smith 2008). Consequently, education, 

organisations, and business have all adopted and, in general, continue to utilise science or analytic 

thinking as the dominant mode of thought and problem solving. Today however, designers and leaders 

are faced with progressively more complex or wicked problems which cannot be easily solved by 

utilising traditional problem solving processes or hegemonic systems of inquiry such as science. As a 

result, there is a growing focus on design thinking as an alternate mode of inquiry.  

 

The notion of design as a credible and valuable way of thinking to deal with contemporary problems is 

being pursued within a widening domain. Changes in design practice and the understanding of design 

as a strategic tool have been important catalysts for a growing acceptance and appreciation of design. 

At present, design is increasingly viewed as an activity or process which facilitates the creation of 

preferred and/or appropriate conditions, artifacts and environments for a specific intent and purpose. 

This definition of design traverses not only the traditional fields of design such as graphic design, 

information design, industrial design and interior design, but can also be applied to new design 
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domains, namely ―organisational design, social systems design, educational systems design, work place 

design and healthcare design‖ (Nelson & Stolterman 2003:2). 

 

The changing nature of design practice and the role of design within a widening domain indicate that 

the survival of design as a profession may depend less on traditional design education and more on 

responding strategically to contemporary changes, influenced by ethical and environmental issues as 

well as technological advancements. As a result one of the challenges facing contemporary design 

educators today is how to prepare and educate design students in light of the expanding and shifting 

definitions of the profession as well as changes in social responsibilities. 

 

To this end, the aim of the paper is to explore the nature of design thinking and to explore the 

application of this mode of inquiry within an education context. Seminal authors Nigel Cross (2006), 

Bryan Lawson (2006) and Nelson and Stolterman (2003) are consulted. For purpose of the paper, 

reference will be made to the lil‘ green box, a social innovation project by a final year Information 

Design student from the University of Pretoria, as a case study.  

 

From design to design thinking 

The work of designers is not fixed and, over time, has always been influenced and moulded by 

developments in technology, as well as societal and cultural shifts. Nonetheless, the widespread 

understanding of a designer‘s role remained fairly constant during most of the twentieth century. The 

designer‘s role was traditionally bound to the creation and function of forms such as images, 

information, objects and products (Brown 2008:86). This understanding of the role of the designer 

stems explicitly from the word design, which is both a verb and a noun (Lawson 2006:4) and can either 

refer to an activity (the process of design) or to the result or outcome of that activity (usually referred to 

as a product) (Borja de Mozota 2003:3).  

 

The traditional understanding of design focused primarily on the end products of design and within this 

context, design was often treated as a late-stage add-on or final step in the innovation or development 

process, where the designer was usually called on to ―put a beautiful wrapper around the idea‖ (Brown 

2008:86). Today, however, the practice and awareness of design is changing and there is a growing 

focus on design as a process. Rather than the designer merely playing a tactical role in making an idea 

look more attractive to the target audience, the designer is increasingly being consulted in a strategic 

capacity at the front-end of innovation (Brown 2008:86). 

 

This widening domain in which design is currently practiced stems mainly from the changing nature of 

the design product. To understand the changing nature of the product and the designer‘s role since the 

twentieth century, Buchanan (1992:7) has suggested that there are four orders of design (figure 1). The 

four orders are essentially four broad areas of design or more specifically, areas of design thinking 

which have emerged as a result of the designer‘s encounter with new problems (Buchanan 1998:13). At 

present, instead of focusing primarily on the creation of symbols and material objects and strategic 

planning (first to third order), designers are now moving towards a fourth order or area of design which 

is characterised by the creation of complex systems and environments. According to Buchanan 

(1992:7), ―this area is more and more concerned with exploring the role of design in sustaining, 

developing and integrating human beings into broader ecological and cultural environments shaping 

these environments when desirable and possible or adapting them when necessary‖. In light of this, it is 
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clear that the focus in design has shifted from material systems to human systems (Buchanan 2001:12), 

where the products of design began to take on a new meaning and often become activities or services 

with an increasing socially responsible stance.
1
 

 

The changing conception of designed products points the way to new opportunities opening up for 

designers to traverse traditional design disciplines and to enlarge their range of activity. It is therefore 

essential for designers to keep their profession relevant and to develop and articulate new areas of 

design in order to deal effectively with change and complexity in the twenty-first century. As 

mentioned in the introduction, one such area or discipline which is receiving increasing recognition is 

design thinking. Within the widening domain of design, design thinking has surfaced as an important 

design tool or skill for innovation in general and more specifically, social innovation. Furthermore, the 

abovementioned changes in the conception of the nature of designed products have resulted not only in 

new directions of professional practice but also in an increasing academic interest in the possibilities of 

design thinking. 

 

 
Figure 1: The four orders of design (Buchanan 1998:13). 

 

The design process 

In order to actively pursue design thinking as a promising alternative approach to science thinking 

within an academic and professional context, it is essential for designers to be able to understand the 

nature of the design process. Owing to the complex nature of contemporary problems, design is not 

normal problem solving where the problem and solution are seen as separate entities that are bridged by 

a linear process. Instead, design has become more of a problem processing task (Julier 2000:2). Lawson 

(2006) also views design as being more than just problem-solving. Additionally, Lawson also adopts 

the idea of design as a conversation and in so doing his sentiments echo Schön‘s (1983:78) concept of 

                                                           
1 It should be noted that this shift towards a fourth order of design does not disregard the first two orders of design 

communication and construction as they form the basis of what design is. Golsby-Smith (1996:5) also adopts a 
similar viewpoint when he states that each of the orders do not replace each other but rather build upon each 
other.  
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design as a reflective conversation where both the design problem and solution are bound by a complex 

relationship. Consequently, for a designer, the application of design thinking on an operational level is 

therefore inextricably linked to the activities that collectively constitute the design process. To facilitate 

a wider consideration of the nature of design thinking in this paper, it is therefore necessary to first 

explore the design processes and ways of thinking adopted by designers. This is done by presenting a 

model of designing. 

 

The stance adopted in this paper is that the activity of design involves specific mental processes or 

distinct ways of knowing and doing; this standpoint is substantiated by consulting Nelson and 

Stolterman (2003), Cross (2006) and Lawson (2006). It should be noted that the authors consulted do 

not provide one clear-cut theory of design or designerly ways of thinking and doing. However, they 

provide several different explanations with a common thread binding their work, in that each of them 

argue that there is something that can be labelled a designerly approach, and that design is a unique 

activity deserving its own intellectual treatment. The selected authors also agree that such a design 

approach is different from the scientific approach and is based on design practice. For purposes of this 

paper however, Lawson‘s (2006) five overarching design thinking skills (formulating, representing, 

moving, evaluating and reflecting) are adopted to provide a basic skeleton for the following model of 

designing.  

 

Formulating 

Although the design process is non-linear and rather fluid, it nonetheless comprises a succession of 

activities. As a result, there must be a trigger for change in order for the respective design activities to 

commence. Since design is distinguished as a service activity (Nelson & Stolterman 2003:47-48), 

receiving a brief from a client generally initiates the design process. However, owing to the wicked 

nature of design problems, the design problem is often only loosely defined by the client. Consequently, 

neither the design problem\ nor the design solution is clear at the onset of the design process. In light of 

this, the skill of formulating required by designers has to do with finding and understanding design 

problems. More specifically, the skills inherent to formulating are firstly, assessing the client‘s 

aspirations/desires in order to identify the problem and secondly, to frame the problem at hand. 

 

Since the designer is considered as a change-agent who enters into a service relationship with the client 

to try to address their aspirations, the client‘s aspirations are regarded as the design intentions (Nelson 

& Stolterman 2003:141). It can therefore be said that the trigger for design action is not needs, but 

rather desires or aspirations. This emphasis on desire highlights the fact that change can be initiated. It 

also points once again to the role of the designer in facilitating the creation of design outcomes for a 

specific intent and purpose.  

 

 

Once the design intention has been acknowledged and the design problem identified, it becomes 

necessary for the designer to frame the problem. The term framing was initially introduced by Schön 

(1983) and in this context refers to contextualising the design problem or situation. Framing is a way 

for the designer to selectively focus the problem in order to be able to handle the complexity of the 
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problem. Framing also helps to provide structure and direction to the design process.
2
 Cross (2006:91) 

substantiates the presence of such a skill in the design process by stating that ―successful, experienced 

and especially outstanding designers are repeatedly found in various studies to be proactive in problem 

framing, actively imposing their view of the problem and directing the search for solution conjectures.‖ 

 

Representing 

Designers are solution focused and work by generating ideas about potential solutions based on the 

client‘s intention and aspirations. A solution-focused nature of design behaviour is a fitting way for 

designers to respond to wicked or ill-defined problems. Ill-defined problems cannot be converted into 

well-defined problems; hence designers adopt a more realistic strategy of satisficing (finding a 

satisfactory solution) rather than focusing their energies on creating an optimum solution (Cross 

2006:81).  Naturally, the designer‘s ideas need to be externalised in order for the design process to 

advance and therefore during the ―generative phase‖ (Cross 2006:16) of the design process representing 

becomes an essential skill for designers to employ as a means of giving form to their solution ideas.
3
  

 

A number of ways of imagining or representing have been identified by authors such as Cross 

(2006:11) and Lawson (2006:293). For example, drawing, writing, modelling and making are some of 

the tools which designers use to think about design problems and solutions and ultimately to externalise 

their ideas. Although designers use a combination of verbal and visual modes of representation it is the 

visual or non-verbal modes, such as sketching, which are generally dominant in the design process. 

Both verbal and non-verbal representations help to facilitate a dialogue: between the designer and his 

representations and also between the designer and the respective client and/or other stakeholders. 

Therefore, representations need to be comprehensive and meaningful (Nelson & Stolterman 2003:172-

174).  

 

Moving 

As mentioned above, once representations have been generated, designers begin to engage in dialogue 

with the representations. What results from this dialogue is a process of solution generation: the 

designer starts moving closer towards the creation of the design outcome by means of making design 

propositions. Lawson (2006:291) believes that the set of skills employed by designers to propose 

solutions essentially have to do with making moves, and consequently he refers to them as moving 

(Lawson 2006:291). This activity of moving in the design process has also been explored by Cross 

(2006:57), however he refers to it as a creative leap that takes place in design. According to Cross 

(2006:57), the creative leap should be viewed as ―the throwing of a bridge across the chasm between 

problem and solution‖. In essence, the creative leap is a move towards recognising a satisfactory 

concept or solution to the problem at hand.  

                                                           
2 According to Lawson (2006:292-293), there are different ways of framing and formulating the problem. For 

example, Edward De Bono‟s (2000) Six Thinking Hats is one way of framing a problem and looking at it from 
different perspectives.   

 
3
 It is important to state here that owing to the co-evolution nature of the design process, representation is 

essentially a developmental process and is not restricted to this point in the design process. Representations or 
sketches are made and communicated throughout the design process and through feedback and reflection they 
are adapted and refined into more concrete versions during the design process (Nelson & Stolterman 2003:171). 
Similar to the design process, representation, too, is not linear but rather, as Nelson and Stolterman (2003:176) 
state, “sequentially emergent”.  
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Under the general heading of making moves, there are different types of moves that a designer can 

initiate. Since one of the aims of design is to initiates novel forms, the designer can make a new move 

which has not been seen previously. Alternatively, the designer may alter or further develop an existing 

solution (Lawson 2006:295). Essentially, these different types of design moves are dependent on two 

main factors: firstly, the intention of the client and secondly, the level of the designer‘s skills and 

abilities. In turn, these skills and abilities are specific to the design discipline within which the problem 

is situated as well as the skills level of the designer.  

 

Evaluating 

Not only do designers generate multiple representations and alternatives for design solutions, but they 

also need to limit their choices in order to propose a possible solution. In a complex situation such as 

this where designers need to make moves and take action, they need to rely on evaluating (Lawson 

2006) and judgement (Nelson & Stolterman 2003) skills. It should be noted that although the skills of 

moving and evaluating are presented under separate headings in this model, they are, in practice, 

interdependent. In the design process the two sets of skills are inextricably linked and therefore 

evaluating skills are exercised in conjunction with moving skills.  

 

In order to make moves, the designer needs to make design decisions – which ideas to abandon and 

which to pursue – and therefore judgement is regarded as a form of decision making. Unlike traditional 

decision making which relies on a divergent process, to make true judgements, design judgement is 

dependent on a convergent process and comprises adequate and critical judgements within the context 

of satisficing. Design judgement goes beyond mere intuition and instead has practical and pragmatic 

value since it initiates intentional change in the real world. Within a design context, Nelson and 

Stolterman (2003:185-186) believe that judgement is at the root of innovation and is therefore an 

essential skill.  

 

In addition, this type of decision making ―takes place within the constraints of a reasonable time frame 

based on a time line of realistic expectations and limitations‖ (Nelson & Stolterman 2003:188). The 

designer needs to continuously consider the design criteria and requirements set by the client in the 

brief. The designer also has to consider self-imposed criteria such as aesthetics as well as technical and 

legal issues (Cross 2006:16). Nelson and Stolterman (2003:188-189) also adopt this viewpoint in their 

proposal of different types of judgement which include intellectual judgement, practical judgement and 

ethical judgement to name a few. These types of judgement should not be seen as separate skills but 

overlap with one another and are often used simultaneously during evaluation to ensure relative 

objectivity. Furthermore, these judgements do not impose uniformity and are applied in the context of 

the individual design problem. Hence, design judgements can be applicable to all design disciplines, 

irrespective of the final design outcome.  

 

The abovementioned types of judgement are used primarily by designers but it must be acknowledged 

that evaluating and judgement are skills which are not exclusive to designers. Clients also engage in a 

process of making judgements. Furthermore, the increasing emphasis on human and user-centered 

design today means that it is not unusual to have the end-user present during the design process. When 

this is the case, the end-user‘s judgement is also taken into consideration for the solution selection 

process.  
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Reflecting 

One of the key skills employed by designers is that of reflecting. Since the introduction of Donald 

Schön‘s concept of the reflective practitioner during the 1980s, there has been growing recognition and 

acceptance of the idea of reflecting upon action. Within a design context, designers are constantly 

looking and thinking about their designs and as a result, designers can be regarded as reflective 

practitioners. The continuous monitoring and learning skills which designers use are grouped 

collectively as reflecting skills in this model of design thinking. Also within this design context, 

Lawson (2006:299) believes that the idea of reflection is open to two interpretations, namely reflection 

in action and reflection on action.  

 

As the name suggests, reflection in action is an activity which takes place while designers are in action 

and busy exercising their design skills with the aim of creating the design outcome. During this phase 

of the process, designers constantly stand back and reflect on their actions. What results from this is the 

continuous moving back and forth between formulating, representing, moving and evaluating. Such a 

way of reflecting can be said to focus on and monitor the design decisions taken during the process 

rather than the final state of the designed outcome.  

 

In contrast, reflection on action, as the second interpretation of reflecting in design, takes place once the 

design outcome has been produced. The design process does not end with the production of the final 

design but continues even after the design makes its appearance in the real world or the domain of the 

client. Reflection in this instance therefore encompasses the act of monitoring the final design outcome 

against the client‘s intention as well as the intention of the designer. In addition, the designer questions 

whether the ―processes involved in representing, formulating and moving have all been brought to bear 

on the case‖ (Lawson 2006:299).  

 

There are a number of reasons why the skill of reflecting is important for designers. Firstly, the act of 

reflecting allows the designer to focus on the entire design process instead of merely focusing on the 

result of the process (the final product). Secondly, reflecting allows the designers to explore important 

avenues during the design process and also encourages them to take responsibility for their actions. 

Thirdly, it enables the designer to measure the success of the design process as well as the final result of 

that process.  

 

The nature of design thinking 

The model of designing presented above shows that the design process consists of distinct yet 

interacting mental acts in which designers establish relationships with the real world with a view to 

creating design outcomes. Although the model of designing has been presented sequentially, the five 

different sets of skills are not practiced in a prescribed way but overlap and are contingent to the unique 

circumstances or problems with which the designer is faced. The dynamic nature of the design process 

and the uniqueness of every process reaffirm that the design process is non-linear in nature. However, 

irrespective of the sequence of activities in the design process that is adopted, there are a number of 

cognitive abilities or ways of thinking which are almost implicit in the nature of the design process. 

According to Cross (2006:9), these ways of knowing are embedded in both the processes and products 

of designing. From the above model of designing, the following characteristics of design thinking are 

identified: 
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 Designers tackle and resolve ill-defined problems 

 Designers are solution focused rather than problem focused 

 Designers frame their problems in a way that is unique to the problem at hand  

 Designers focus on synthesis 

 Designers use non-verbal, visual language as a tool  

 Designers employ abductive or forward thinking 

 Designers engage in continuous evaluation and reflection 

 Designers take a broad systems approach to the problem  

 Designers take a human-centred approach 

 Designers adopt an integrative and collaborative team-based approach 

 

Design thinking in action: Hands on, Hearts on, Minds on 

The stance of considering design thinking as a skill is clearly echoed in the writings of authors such as 

Lawson (2006) and De Bono (2000), who state that design thinking need not be an ability that a person 

is born with, but it is a trait which can effectively be nurtured and honed. In light of this, it is fitting to 

position design thinking within a context of teaching and learning. A brief discussion of an Information 

Design student project now follows to illustrate the application of design thinking as a problem 

processing methodology within an academic context.  

 

The lil’ green box 

The lil‘ green box is a project completed by final year student, Micaela Reeves (2010), for the Design 

Achievers national award scheme. The annual awards scheme is an initiative of the SABS Design 

Institute and aims to encourage South African design students to propose strategic design solutions to 

address a social, environmental, or industrial problem currently experienced in South Africa. Every 

year, the brief calls for design concepts that could make ―a profound contribution to the betterment of 

life and the environment‖ (Design Institute 2011). The humanist underpinning of the scheme is clearly 

evidenced by the guiding principles of the awards scheme, namely ―Hands-on, Hearts-on, Minds-on‖. 

 

For the project, the student‘s chosen theme stemmed from the environmental damage South African 

society produces by the incorrect disposal of regular household batteries (that is, in regular household 

waste).
4
 The complexity of the identified problem required that the student carry out extensive research 

within the three week timeframe of the project. Research, conducted by Reeves during the problem 

identification phase, indicated that South African society lacked an awareness of such environmental 

issues and that an information system that allowed willing members of society to take action was 

required. As a response to this, the student proposed a household battery disposal system created for the 

safe and correct disposal of hazardous batteries. The initiative consists essentially of two parts: part one 

is aimed at school children and part two at the general public. Both parts have similar aims and 

objectives, namely to create awareness through educating and informing people about the negative 

                                                           
4 “The environmental concern of batteries is supported by a study that was carried out in 2007 by Uniross.  

According to Uniross it is estimated that over 50 million batteries are consumed in South Africa annually and 95% 
of these batteries are discarded in general household waste which ends up in our landfills. The environmental 
damage these batteries cause is extensive as one battery alone pollutes one cubic meter of land for over 50 years, 
and there are over 50 million batteries in South Africa‟s landfills alone. These statistics reveal that this is an 
environmental issue that needs urgent attention” (Reeves 2010). 
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environmental impact of batteries, as well as encouraging correct and safe disposal of batteries. For 

purposes of this paper however, only part one will be discussed.  

 

The lil‘ green box is predominantly aimed at primary school children between the ages of seven and 

eleven. Reeves‘s intention for the project was for it to be a fun, yet educational system which 

encourages children and, in turn, their families to collect and dispose of their batteries correctly and 

safely. Many schools have introduced recycling into their curriculum and so the lil‘ green box initiative 

was proposed as an extension of this theme to be incorporated as a class project (Reeves 2010). Firstly, 

the project constitutes the distribution of flat pack ‗green‘ boxes at primary schools, making them 

accessible to teachers and children. The flat pack boxes are a tool for teachers to educate children about 

the negative environmental impact and dangers of batteries. To this end, all the environmental 

information is provided on the inner side of the boxes (figure 2). Ideally, once the teacher has gone 

through all the information, the children are encouraged to turn the box around and interact with the 

box by personalising it through drawing and writing (figure 3). In addition to the class activities, it is 

proposed that students should be given some homework. This would require the children to assemble 

the boxes and take the boxes home where they can be the ‗battery educators‘ of their homes and 

encourage sustainable behaviour amongst their parents (figure 4). 
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Figure 2:  The lil’ green box for pupils, with information provided on the inside (Reeves 2010). 

 

 

Figure 3: Decorated and assembled lil’ green box (Reeves 2010). 
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Figure 4: Assembled lil’ green boxes to be taken home by the pupils (Reeves 2010). 

 

 
 

 

 

Secondly, since the class would be required to bring their collection of used batteries once a week to 

school, each class should be provided with a battery disposal chart (figure 5). ―In order to provide a 

more tangible incentive and understanding of the cumulative effect of correct battery disposal,‖ Reeves 

(2010) indicated that the purpose of the chart is to allow the class to keep count of the so that at the end 

of each month the teacher can work out how much water and land the class has saved as a whole: one 

battery correctly disposed saves 500 litres of water and 1 square meter of land. For reasons of 

sustainability, the poster itself would be laminated so that at the end of each month the poster can be 

wiped clean and the count can start again. The intention is that monthly results are recorded by the 

teacher and at the end of the year the class can work out their ‗yearly score‘. Thirdly, in order to make 

the concept viable, it is imperative that bins are made available for the correct disposal of the used 

batteries. All the batteries collected by the children would therefore be disposed of in lil‘ green bins 

(figure 6) that would potentially be made available at the schools by a company such as Uniross.
5
 

 

 

 

 

Figure 5: Battery disposal chart (Reeves 2010). 

 

                                                           
5
 This project required students to think about the practical roll-out of the projects, and relevant organisations or 

companies that needed to be contacted if necessary. Reeves (2010) identified Uniross as a potential stakeholder.  
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Figure 6: The lil’ green bins made available at schools (Reeves 2010). 

 

 
 

The brief description of the three abovementioned products fall within the domain of fourth order 

design thinking because collectively, they can be characterised by the creation of a system.  With regard 

to the design process to devise the system, the student consulted regularly with the appointed lecturer at 

the University and in this way, she was guided with her design decisions as she moved towards a 

problem solution. The characteristics of design thinking noted previously are evident, in varying 

degrees, in the process employed by the student to finalise her solution to the problem.  

 

The final design of the battery disposal system was facilitated by the research conducted throughout the 

process. Once the preliminary research was completed and the system considered, the student took to 

designing the individual items comprising the system. Consequently, in order to test this system as well 
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and the appropriateness of the information design of the products, the student created prototypes of the 

lil‘ green boxes and visited a local primary school that was willing to participate. Here, Reeves spoke to 

teachers and also interacted with grade three students in their classroom.  

 

The prototypes were useful within the classroom setting when the children were allowed to interact 

with and draw on the boxes (figure 7). This activity was mutually beneficial: the students learnt about 

safe and correct battery disposal and for Reeves it was a form of participatory action research and 

reflection. According to Reeves (2010), the learners engaged positively with the project and through 

their actions, displayed an ―understanding of the current status of the environment as well as their 

affinity towards the natural world.‖ For example, one pupil wrote on his box: ―I was born on earth and 

the world makes me alive...we care about the world because if we don‘t we will die‖.  

 

Figure 7: Prototype testing at the school (Reeves 2010). 

 

 
 

 

The limited timeframe of the project however was an obvious limitation for the project and resulted in 

minimal end-user involvement through the process. Nonetheless, the limited interaction proved to be 

extremely beneficial to Reeves and gave her a good opportunity to reflect. The following is a sample of 

her reflection-on-action: 

 ―Children were only introduced into the design process after the design was finalised, which 

missed the opportunity for a user-centered design approach. Intuition results in superficial 

solutions, where if the children were involved from the beginning, a broader and a more 

comprehensive understanding of how children interact with the design could have been 

achieved and potentially prevented future obstacles‖ (Reeves 2010).  

 Reeves (2010) realised that ―without in-depth knowledge of the user, the design could result as 

being superficial.‖ This realisation emerged from the pupil‘s reaction to the layout and design 

of the boxes; they were expecting lines to write on instead of the blank spaces. 

 The student acknowledged the advantage of a multi-disciplinary and collaborative design effort 

when she stated that in addition to working sooner with the pupils, ―it would have been 

beneficial to work together with educators, parents, learners as well as psychologists‖ (Reeves 

2010).   

 

Conclusion 

Reeves‘s reflection points towards an understanding of the design process as an inclusive approach to 

managing social innovation and it also highlights the impact the application of design thinking may 
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have on a student‘s personal growth as a designer. Firstly, the first-hand experience with a real-world 

problem offered an action-based method of advancing the student‘s knowledge. Secondly, the 

shortcomings of the project were self critically constructive for the student. This skill of noting 

shortcomings and collecting future reference is inherent to the reflection process and according to 

Lawson (2006:300), this practice highlights the fact that designers use episodic knowledge more than 

procedural knowledge. This case study therefore aligns itself with the design theory covered at the 

beginning of the paper and substantiates that through practice, and the opportunity to explore real world 

problems, students are able to nurture and hone their ways of thinking and to advance their practice.  

 

Following from this, more attention needs to be given to the nurturing of design thinking skills within 

an educational context and strategies for education need to be considered and devised. Since design 

knowledge and research are inextricably linked to design practice, design research aimed at improving 

design education and design practice may need to be grounded in a deep understanding of the nature of 

design methodologies. Within a South African context design thinking as a methodology is of relevance 

as it can play a strategic role in framing and answering many of the social, economic and environmental 

problems with which the country is faced. For example, design can have an impact in South African 

society through services and systems such as housing, planning, health, transport and recycling.  In 

particular, owing to South Africa‘s multi-cultural population, the human-centered nature of design 

thinking makes it relevant.  

 

Ultimately, the goal of design education is to foster and nurture in students ―a people-oriented attitude 

as well as a deep rooted understanding and mastery of a set of discrete skills in design thinking and 

making. This attitude and understanding, if applied in service of human beings and from the perspective 

of being human may ultimately contribute towards generating a culture of designers that pursue the 

‗global good‘ in all their endeavours‖ (Information Design 400 Studyguide 2011). 
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Abstract 

Here we discuss the application of the ‗general design methodology‘ in the context of a 

physical computing project. The aim of the project was to design and develop physical objects 

that could serve as metaphors for computer programming elements. These physical objects 

would then be used by computer illiterates to construct the logic of a computer program.  

   

Keywords  

Computer illiterates, GameBlocks, iterative design, physical computing 

 

Introduction 

Our overall research interest is the development of mechanisms that will make it possible for people in 

developing regions to construct simple computer programs. We distilled this as being the challenge of 

enabling computer illiterates to program a computer without using a keyboard or mouse. If realised, 

such mechanisms will ―push the computer into the background‖ (Weiser, 1991:66 - 75) and allow the 

computer illiterate user to participate in the Information Age.   After all, ―normal users are actually not 

very interested in interacting with computers‖ (Streitz, 2008:55-60). In order to meet this challenge we 

initiated a project called GameBlocks and applied  the ‗classical‘ iterative  design methodology (Bailey, 

1993:198-205). 

In this paper we report our observation on three iterations of the ‗classical‘ design methodology as it 

was applied to the GameBlocks project. We limit our discussion to the design considerations of the 

GameBlocks physical user interface. Other design considerations such as the technical mechanisms that 

determine the interaction between the physical user interface and the computer are not considered here. 

Section 2 presents background by briefly describing the GameBlocks project and what ‗design‘ is. 

Section 3 gives an overview of the system on which this paper reports.  Section 4 describes the 

evaluation of the three design iterations. Section 5 discusses the four dimensions along which the 

design changed as the project progressed. Section 6 concludes. 

 

Background 

The aim of the GameBlocks project was to develop a system that empowers computer illiterates to 

‗construct‘ elementary computer programs. In this context, the envisaged system substitutes the 

computer keyboard, screen, and mouse as the programming mechanism with an arrangement of 

physical objects called GameBlocks. In such a system the user defines the logic that constitutes the 

program by arranging the GameBlocks objects in a particular order. Our research interest lay in the 

development of the physical objects that would serve this purpose whilst considering that the intended 

target user group are anonymous computer illiterates in a developing region. How the physical objects 

are used to define the program logic is not covered in this paper; for this the interested reader is referred 

to Smith (2007:147-150). 

 

What is design? 

Adjusting a concept repeatedly to better suit its intended purpose requires both creativity and 

innovation. Nelson and Stolterman (2002) calls this activity ―design‖. According to Nelson, design is 
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not simply being creative, but includes the innovation component which requires ―reflective thinking, 

productive action and responsible follow through.‖  Design often involves an incremental process of 

development, testing and improvement. According to Salen and Zimmerman (2004) the iterative design 

research methodology is based on a cyclic process that involves the creation of a prototype which is 

tested, analyzed and then refined. Design research can take many forms and Salen and Zimmerman 

view iterative design as a method whereby research is integrated into the actual process of creating a 

new artefact. They promote the idea of being open to ideas and insights from the outside world and 

integrate these into the design process.  

 

A distinction should also be made between the activities called design, and design research. According 

to Vaishnavi and Kuechler (2004) the design process is embarked on with a clear vision of the required 

artefact that should be the result of the design and implementation activities. Design research, in 

contrast, is initiated with an awareness of what is required to solve a given problem, but the solution is 

not known at this time. Rather the solution is suggested, then implemented, and ultimately evaluated. 

This constitutes one cycle of the design research process. The design research cycle makes provision 

for an initial implementation which does not solve the problem in a satisfactory way. 

 

Figure 1. The general methodology for all design research (Vaishnavi and Kuechler, 2004)  

(based on (Takeda et al., 1990:37-48)) 

 

Vaishnavi and Kuechler (2004) base their design research discussion on ―the general methodology for 

all design research‖ (Figure 1), as originally conceptualised by Takeda et al. (1990:37-48). According 

to Vaishnavi and Kuechler‘s discussion, additional insight into the problem to be solved is gained once 

the artefact has been created. At the same time an awareness emerges amidst the designers that 

predictions are inaccurate, and that the theory on which the design is based is incomplete. This 

additional insight is attributed to the creation of the artefact. Information thus gained from the 

evaluation is used to improve the next iteration of the design. The flow of the design iteration, from the 

development or evaluation step to the awareness of problem step, is called circumscription.  Figure 2 

shows the general design research methodology applied in context of the GameBlocks project. 

Figure 2: The general design research methodology in the GameBlocks project context. 
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Methodology 

Research methodologies that have humans as the object generally require that the target group be 

known and studied. However, in this research project a detailed target group was not defined because 

we were interested in the evolution of a system which would loosely address the project brief, as 

opposed to treating the GameBlocks as an engineering project. We anticipated that the research 

project‘s solution space would be limited by a well characterised (detailed) target group and made the 

decision not to define the target group tightly. Therefore, at the onset of the project the target group was 

broadly defined as consisting of school going children situated in South Africa. 

The given brief for the GameBlocks research project was to conceptualise and implement a 

programming environment that will enable computer illiterates to compose simple programs. 

Evaluations were conducted with anonymous school-going children over a period of three years at 

independent annual science festivals hosted in Pretoria and Grahamstown. In addition, evaluations were 

conducted with children from Montessori Kindergartens at one site in the eastern suburbs of Pretoria 

and another site in the Johannesburg region. 

Our knowledge of the evaluation groups was limited; the anticipated age range was that of pre- and 

school-going children in South Africa and being of mixed gender. Access to the evaluation groups was 

in general not possible during the suggestion and development phases due to the geographical distance 

between the engineer (one of the authors) and the target groups. 

The engineer was tasked to design, develop, and evaluate the GameBlocks system. From an engineer‘s 

perspective the primary design concern of an interface is that of functionality and not usability. This 

perspective had a significant influence on the design result of the initial iteration. What follows are a 

description of the major design results of the three iterations. 

System overview 

The following is an overview of the three GameBlocks design iterations.    

 The first design (Figure 3, left) consists of acrylic cubes of various colours (Smith, 2007:147-150).  

3
rd

 design

Awareness of problem
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2
nd

 

design

Awareness of problem
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Awareness of problem

Suggestion

Development

Evaluation

1
st
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 The second design (Figure 3, centre) also consists of cubes, but incorporates smaller foam sides 

instead of hard and brittle acrylic panels.  

 The third design (Figure 3, right) is significantly different from the first two; it functions primarily 

in two dimensions whereas the first two could intuitively be rotated in three dimensions (Smith, 

2008:157-160).  

The next section describes the results of each design iteration in greater detail. 

Figure 3: The results of three design iterations. 

 

Evaluations  

Design 1 

An engineer formulated the first design, and implemented it, by using the project brief and experiential 

engineering knowledge. Engineering materials and an engineering design approach was evident in the 

artefacts that resulted (Figure 3, left).  It appears as if little or no consideration was given to the 

intended users. Evidence to support this conclusion can be found in the use of hard acrylic surfaces 

which are ‗lifeless‘ to the human touch. This material constituted the surfaces which the user came into 

contact with. The sharp corners which can be found in the first design also demonstrate the lack of 

consideration for the user.   

Design 2 

User evaluation outcomes of the first design informed the second design iteration. As a result the 

second design substituted the acrylic surfaces with soft and colourful closed-cell foam panels (Figure 3, 

center). Sharp corners were consequently replaced by soft and rounded corners. In general, this design 

was quite well suited for the intended purpose. However, a problem emerged when the user tried to 

place the objects in a sequence. The problem was to accurately align the object with a mat that 

contained sensors. A slight misalignment between the object and the mat would render that object 

ineffective as it would not be sensed. 

 

 

Design 3 

As for the previous two design iterations, outcomes from the Design 2 user evaluation influenced 

Design 3. However, the 3
rd

 design (Figure 3, right) differs significantly from the first two.  

The result of the third design iteration is an artefact that is likely to be better (if compared to the first 

two) suited for introducing computer illiterates in developing regions to computer programming. This is 
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because some of the complexities have been removed from the previous two designs. These 

complexities are two-fold: 

 In the first two designs, the artefact had to be rotated along three axes to identify and select one 

spatial orientation from the 64 that are possible. This added an additional mental burden to a user 

who is probably already confused by the abstract concept of programming. This complexity has 

been removed in the 3
rd

 design where the number of axes is limited to one, and the number of 

spatial orientations has been reduced to four.  

 The materials used in the 1
st
 and 2

nd
 designs were not indigenous to the area where the targeted 

computer illiterates are located. Rather, the materials used in the third design are natural and can 

easily be obtained and shaped by the target group using simple tools at almost no cost. A second 

complexity has thus been removed. 

 

Summary of the design iterations 

Five significant design dimensions were changed in the transition from the first two to the third 

iteration. These dimensions are described in this subsection and Table 1. Table 1 summarises the 

important design dimensions of each design. What we consider to be positive and negative aspects of 

each design are respectively indicated by a tick (), and cross (×) in Table 1. 

 

Table 1: Selected dimensions of the three designs. 

 Design iteration 

Dimension 

▼ 

 

1
st
 design 

 
 

 

2
nd

 design 

 

 

3
rd

 design 

 

 

 

Design 

methodology 

 

‗general methodology for all design research‘  

Functional 

Shape 
Cubic Flat 

 

Number of 

possible 

spatial 

orientations 

4 x 4 x 4 = 64 Four 
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Spatial 

manipulation 

Rotation around three orthogonal axes. 
Rotation around a 

single axis. 

 

 

 

Material 

 

 Transparent sheets make 

contents visible. 

× Artificial. 

× Brittle, hard to the touch.  

× Sharp corners. 

 Soft to the touch and 

colourful foam. 

× Artificial. 

× Obscures the contents. 

 Natural soft rock. 

× Obscures the 

contents. 

 

 

 

Construction 

 

× Can be disassembled and 

re-assembled for 

storage/transportation, but 

with difficulty. 

× Factory product. 

 Simple to disassemble 

and reassemble for 

storage/transportation. 

× Factory product. 

 User can shape it 

by using simple 

hand tools. 

 

Symbology 

 

× Not intuitive, has to be 

learned. 
 Simple to understand. 

 Simple to 

understand. 

 

By removing complexities in the design that a computer illiterate user might experience, it becomes 

more likely that the goal of the GameBlocks project could be realised. 

Discussion 

In this section we discuss four dimensions along which the GameBlocks design changed during the 

design iterations.  

Functional shape 

The first change dimension we consider is the functional shape of the design. Whereas it is immediately 

clear to an observer that the first two designs can be manipulated in three dimensions, the third design 

can clearly only be manipulated in two dimensions. Removing one manipulation dimension from the 

object simplifies its use, albeit making it less flexible in its application. The affordance (Norman, 1988) 

offered by a simplified object is immediately clear to the user; consider for example a spoon, knife, and 

fork as three distinct items. Contrast this with a complicated object such as the Spork (Feancis, 1874) 

which integrates these three items. It is not immediately obvious to the novice user how to use this 

multi-purpose device. The same principle holds for programming environments; when introducing a 

novice programmer to a new programming language it is best to hide the complexities of the language 

until the initial concepts have been mastered. Therefore, limiting the affordance of an object to two 

dimensions has its benefits when designing a physical interface for computer illiterates. 

 

 

Number of spatial orientations 

The second change dimension is the number of spatial orientations that are, to the user, obviously 

possible when manipulating the physical object. The first two designs can be oriented along three axes, 

resulting in a total of 64 potential spatial orientations. In contrast, the third iteration limits the obvious 
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spatial orientations to four. As described immediately above, limiting the number of options made 

available to a novice has its benefits. The cognitive burden placed on the user is now appropriate for a 

novice. 

Number of axes 

The third change dimension, which relates to the previous one, is the number of axes around which the 

object can be rotated. Rotation in the third design is limited to a single axis, as opposed to three axes in 

the first two designs. This limitation aids the novice user in mastering the programming system. 

Material 

The fourth change dimension is the material used for implementing the design. The first two designs 

utilised artificial materials, typically imported from developed countries. In contrast, the third design 

implementation used natural materials (soft rock), commonly found in developing regions. To 

elaborate, the soft rock used in the GameBlocks project was salvaged at no cost along a local suburban 

road. This dimension has probably had the greatest impact on the GameBlocks project. The reason for 

this is described next.  

The soft rock used in the third design stands in stark contrast to the artificial materials used in the first 

two design iterations. Hand tools can now be applied to the soft rock to shape and form it according to 

the user‘s preference. It may indeed be argued that it is preferable to present the unfinished product to 

the user. This will afford the user an opportunity to customise it by chipping and filing the soft rock. 

This process of semiogenesis (Boradkar, 2010) distinguishes the resulting object from all others, even if 

they perform the same function. We anticipate that the user/crafter will take personal ownership of, and 

will have pride in the finished object which now contains intrinsic emotional value (Nam and Kim, 

2011:85-98).  

Conclusion 

From the given brief, the engineer envisaged a system with which a computer illiterate person can use 

physical objects to define the logic of a computer program.  

The ‗general‘ design methodology was applied as follows: As per the general methodology of design 

research (Vaishnavi and Kuechler, 2004), the brief is used as the initial design start point. As is often 

the case, the designer adds additional requirements to this brief, thereby refining the brief to incorporate 

the designer‘s own understanding of the objective which the brief wishes to address. The first design is 

then produced.  

The general design research methodology (Vaishnavi and Kuechler, 2004) guides the subsequent 

activities through a number of evaluations and adapted design iterations, where the adapted design uses 

results from the previous evaluations to adjust the design. 

In this paper we have shown how the general design research methodology was applied with the 

objective of creating a tangible programming environment aimed at computer illiterates in a developing 

region. The result of three design iterations were given and discussed.   The fourth design iteration 

differed significantly from the first two along four dimensions which can be described as the three-

dimensionality, and the tactile properties, of the resultant artefacts. 
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Abstract:  

The modern pedagogical practices, evidently influenced by Seven principles of good practice, 

address the ―teacher's how, not the subject-matter what‖ (Chickering & Gamson, 1987). This 

paper reports, but not limited, on challenges faced by lecturers when designing and 

implementing web based collaborative learning environment for first year students. The case 

study investigated patterns that emerge when a lecturer design and subsequent 

implementation of web based collaborative learning environment at a university of 

technology. The unit of analysis was the case, and the instruments used were questionnaires, 

group interviews, observation, pre and post focus groups as well as anecdotal entries. Not 

only students in this university are unfamiliar with web based learning but lecturers are also 

faced with the challenges of changing their traditional ways of designing teaching. It is for 

the same reason this paper includes and discusses results of survey previously conducted on 

university Information and Communication Technology (ICT) usage. Based on socio-cultural 

approaches, collaborative learning affords students active engagement in information (ideas) 

sharing, problem solving and new knowledge development. The study employed mixed 

qualitative and quantitative approach. The pedagogical approach incorporated into the case 

study was based on the model of Progressive Inquiry (Hakkarainen, 2003). The role of e-

learning content in such educational setting is also discussed. The findings offer insights 

about instructional design thinking and the importance of creating a learning environment 

that integrates ICTs, learners‘ backgrounds, courseware, and most importantly, pedagogic 

considerations in the process of increasing knowledge levels. 

 

Key words:  

Pedagogical design, collaborative, web-based, Interactive learning environment 

 

Introduction  

Pedagogical design considers different types of learning styles to students with different levels of 

background knowledge, experiences and learning preferences, and then creates needed student-centered 

approach to instruction. This study explored web design and implementation of collaborative learning 

environment for first year students at a university of technology. Different learning styles embedded in 

principles of good teaching practice (Chickering & Gamson, 1987) were closely considered during 

whole process. French et al. (1999) traditionally regarded  the ―teacher‖ as  ―sage on stage‖, however, 

to benefit presented  multicultural  learning environment, students and the lecturer were to 

simultaneously be ―guides‖ and ―sages‖ and become progressive learners and peer teachers who adapt 

rapidly to set learning objectives in light of changing information which Hakkarainen (2003) contends 

as advancement of knowledge. 

 

Background 

This paper discusses challenges of pedagogical design of web based collaborative learning faced by 

lecturers at a university of technology. The Web as a multimedia system incorporates text, images, 

graphics, audio, animation, graphics, images, hyperlinks and videos. Learning management systems 

mailto:kumalos@cput.ac.za
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such as Blackboard 0.9 installs ―mashups‖ as its multimedia program that brings the ―world‖ into the 

classroom. This university has formal and non formal academic/teaching qualification programmes in 

support for new academic staff.  Academic staffing in higher learning is increasingly experiencing 

subject experts rather than trained educators or better still, the combination of both attributes. The 

mandatory Higher Diploma in Higher Education and Training (HDHET) is a formal qualification 

offered to newly appointed lecturers. One of the course modules is ―Web based learning‖.  Students are 

orientated in design and experience of web based teaching and learning. According to Kearsley (2000) 

the design of web based learning activity should start with careful analysis of the students, not only to 

identify their cognitive, affective, and psychomotor skill levels, as traditional designers do, but also to 

understand the nature of their computing capabilities and learning environment. The Web provides 

lecturers with more choices of design and presentation methods than are usual in traditional teaching.  

Overwhelming Web choices may perhaps create challenges to lecturers with less technical skills.   

 

Problem statement 

The modern pedagogical practices are evidently influenced by Chickering and Gamson‘s, (1987) 

―Seven principles of good practice‖ and educators have begun considering how these principles may 

apply to online learning (Ehrmann, 1999). The use of ICT in education has become a trend and online 

teaching and learning has been adopted as innovative option in many universities. Most students in this 

university are from disadvantaged background and have never owned computer. The university survey 

on ICT usage which was conducted by Center for e-learning and Fundani, (2010) is also discussed for 

more insight and for the purpose of this paper. The problem is that students are unfamiliar with web 

based learning and lecturers are faced with the challenges of changing their traditional ways of 

designing teaching. The study intends to explore challenges that emerge during pedagogic design and 

implementation of a web-based collaborative learning environment.  

 

Rationale  

The use of ICT in education has become a trend and online teaching and learning has been adopted as 

innovative option in many universities. According to Garrison, et. al (2000) researchers have developed 

theoretical models of effective web-based course and program design. However, these frameworks have 

had limited influence on the empirical study of web-based courses. This study builds up on the survey 

(2010) conducted on the use of ICT with special reference to Blackboard as learning management 

system used to facilitate teaching and learning at this university. 

 

Challenges 

Curriculum designers including academic staff in general may have experiences using the Internet for 

social and even limited professional activities, however  many of them still need to reconsider the use 

of the Internet and Web for the development of individual courses or subjects. It is common that studies 

of this kind wanting to solicit responses on direct teaching practice (pedagogic) challenges get more 

feedback about technical problems instead. While students are unfamiliar with web based learning, 

lecturers are faced with the challenges of changing their traditional ways of designing teaching. 

According to Cornell (1999) faculty members feel concern and anxiety about engaging in online 

teaching due to its unique status and as the most-talked-about but often least-experienced pedagogical 

practice. The study applies Instructional System Design (ISD) model for design, development and 

implementation of web based collaborative learning. Although, the pedagogic framework is model of 
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Progressive Inquiry (Hakkarainen, 2003), the Seven principles of good teaching practice (Chickering & 

Gamson, 1987) are also considered.  

Collaborative learning 

Research agrees that ‗collaboration‘ refers to working together for a goal.  Collaboration can be defined 

as a coordinated, synchronous process of participating in knowledge communities and ―Collaborative 

learning‖ an umbrella term for a variety of educational approaches involving joint intellectual effort by 

students, or students and teachers together (Smith & MacGregor: 1992). Learning, according to 

Scardamalia and Bereiter, (2003), is an internal, unobservable process that results in changes of values 

and belief, attitude, knowledge, or skill. 

Learning styles and different teaching approaches are as crucial as pedagogic content in any successful 

teaching and learning event. The study involved multicultural group with individuals from different 

backgrounds and principles of good teaching practice were closely considered for two week duration of 

the study. Common concern at universities includes students‘ retention and how to improve 

undergraduate education.  Chickering and  Gamson, (1987) suggest  Seven principles of good teaching 

practice as guidelines on good practice in undergraduate education as follow: 

1. encourages contact between students and faculty,  

2. develops reciprocity and cooperation among students,  

3. encourages active learning,  

4. gives prompt feedback,  

5. emphasizes time on task,  

6. communicates high expectations, and  

7. respects diverse talents and ways of learning. 

 

The objective of the study designed web based interactive activity in ―Oral presentation skills‖ course. 

Students were expected to cooperatively complete given task within due date. All involved with the 

project were accountable and observed different learning styles however students also had 

responsibility to respect diverse talents of fellow group mates during collaborative learning encounter. 

Chickering and  Gamson, (1987)  further assert that when all seven principles are present, the effects of 

learning multiply. Together they all employ six powerful forces in education; 

 activity 

 expectations 

 cooperation  

 interaction  

 diversity, and  

 responsibility.  

According to Vygotsky, (1978) social interaction plays a fundamental role in the process of cognitive 

development. He disputes Jean Piaget‘s understanding that child‘s development precedes learning. In 

contrast, Vygotsky and (Crawford, 1996) focus on connections between people in their sociocultural 

context and conclude that social learning precedes development.   
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Progressive Inquiry (PI-Model)  

Progressive inquiry is a pedagogical model which aims at facilitating the same kind of productive 

knowledge practices of working with knowledge in education that characterize scientific research 

communities. It was developed by Kai Hakkarainen and his colleagues in the University of Helsinki 

(Muukkonen, Hakkarainen & Lakkala, 2004) as a pedagogical and epistemological framework to 

support teachers and students in organizing their activities for facilitating expert-like working with 

knowledge. The model has evolved from the initial cognitively oriented into versions that highlight 

pragmatic and socio-cultural aspects of inquiry. It relies on cognitive research on education and is 

closely associated with the knowledge building approach of Scardamalia and Bereiter and the 

Interrogative Model of Inquiry introduced by Hintikka. 

For the purpose of this study participation in progressive inquiry was embedded in development 

collaborative learning environment with Blackboard LMS as delivery platform that features various 

tools such as wikis, discussion forum, chat and blog as some of collaborative tools supporting the 

inquiry process as well as sharing of knowledge and expertise. Characteristic of Progressive Inquiry, 

amongst others is; it is made of systematic elements that guide and engage students in progressive 

generation of subordinate questions and new working theories as the process goes on (Hakkarainen, 

1998; Hakkarainen & Sintonen, 1999). Ideas are synthesized in a concise framework that describes six 

essential elements of progressive inquiry such as; a) Presenting Research Problems b) Creating 

Working Theories  c)Critical evaluation of knowledge advancement d)Searching new scientific 

information e)Engagement in deepening inquiry, and f)Shared expertise.  

What follow is research methodology and a discussion of the ISD model also known as ADDIE 

(Analysis, Design, Development, Implement, Evaluate) in Web-based learning design. 

ADDIE model and methodology 

Methodology  

The study employed mixed qualitative and quantitative approaches. The case study explored challenges 

that emerged during the process of design and the implementation of web based collaborative learning 

environment for first year students at a university of technology.. The pedagogical design was based on 

the model of Progressive Inquiry (Hakkarainen, 2003) and the implementation framework, the Seven 

Principles of Good Practice in Education (Chickering & Gamson, 1987) was systematically 

incorporated into the case study. The study did not investigate Communication skills course but only 

the design and the implementation of collaborative learning event. This paper therefore, presents 

systematic application of Chickering and Gamson‘s framework in web based collaborative learning 

environment. These seven principles focus on contact between students and faculty, consideration of 

multiple approaches and styles to learning, and engagement of students in learning. The unit of analysis 

was a case and the instruments included questionnaires, group interviews, observation, pre and post 

focus groups as well as anecdotal entries. The case study consisted of an instructional designer, a 

lecturer, a group of thirty Communication Skills1 full time undergraduate students and a technician for 

technical intervention. This study builds on a university survey report ―ICT study: Staff and Student 

perceptions (2010) which investigated the usage of ICT to facilitate teaching and learning. For the 

purpose of this paper the survey on usage of ICT for teaching and learning across the university was 

revisited for insight discussion and for added value purpose.  
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ADDIE model 

The ADDIE model is a systematic instructional design model with five phases: (1) Analysis, (2) 

Design, (3) Development, (4) Implementation, and (5) Evaluation.  Instructional design models such as 

the Dick & Carey (2004) and Kemp (Gustafson, Branch, 1997) models are based on ADDIE as generic 

and simplified instructional systems design (ISD) model. Similar to lesson design, each step in ADDIE 

(Analysis, Design, Development, Implement, Evaluate) has an outcome that feeds into the next step in 

the sequence. During the study the lecturer, the instructional designer (
6
ID) and the technician 

collaborated and followed ADDIE process in Communication Skills 1 course design.  

The ADDIE five-phase design process was applied as follow 

Analysis 

During analysis, the lecturer briefed the designer about identified learning problem as lack of web 

based pedagogic design skills to afford collaborative learning. The goals and objectives were to co-

design Communication Skills 1 including week-4 learning activity Oral Presentation Skills on 

Blackboard (LMS) platform. The audience‘s needs included a web based interactive collaborative 

teaching and learning experience thus learning environment and any anticipated constraints like internet 

access were highly considered during analysis. The timeline for the project was two weeks and 

additional delivery options were considered. 

Design 

The subject or course outline and detailed study guides are commonly uploaded by lecturers for 

students‘ access and retrieval as the required minimal web presence. While considering seven good 

teaching practices (Chickering & Gamson, 1987) the course development followed instructional design 

principles and necessary directive lesson prototype. The look and feel, graphic design, user-interface 

and content were determined by tools and features available on Blackboard 0.9 LMS.  

Development 

The lecturer as a subject expert in collaboration with instructional designer co-designed the Oral 

Presentation Skills collaborative learning event. The technician was also on standby to intervene upon 

technical design challenges. The instructional designer populated the Course: COM105S and enrolled 

all relevant in different privileged roles. The lecturer created modules and uploaded all relevant content 

files. Both the lecturer and ID agreed on the content of this specific collaborative learning event. The 

lesson plan presentation thereafter was planned by the lecturer.  The instructional designer assisted in 

selecting suitable tools and applied features to develop that specific collaborative learning event.  She 

also added enhancing multimedia such as image maps and videos on same lesson topic. The ID further 

reinforced collaboration by creating a discussion forum as an additional collaborative tool. The whole 

process was intense with continuous testing and evaluation, and the design was finally ready for 

implementation. 

Implementation 

The Oral Presentation Skills course was developed and ready for implementation. This course was 

mainly developed for the purpose of facilitating the implementation of web based learning event. The 

study focus and purpose was implementation of collaborative learning environment. The online 

                                                           
6
 Instructional designer 
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collaborative teaching and learning design experience was thereafter demonstrated and shared among 

faculty members. Face-to-face teaching and learning was enhanced by students engaging in online 

learning in their eclassroom i.e. learning management system environment. Evaluation and recorded 

interviews were conducted on students and lecturer during this implementation phase.  

consideration of multiple approaches to learning, and engagement of students in learning by 

encouraging contact between students and faculty Faculty staff was also invited to test and evaluate the 

learning environment for added value purpose. 

Evaluation 

Perception from the lecturers on challenges regarding design and development of a web based 

collaborative learning event was crucial at this design phase. Focus interviews were also conducted to 

solicit students‘ views and perceptions on this online learning experience. The questionnaire also 

intended to harvest data on how academic staff generally use Information technology and 

communication (ICT) to enhance teaching. All revisions were made as needed and next are findings on 

data analysed. 

 

Findings 

In the beginning the students‘ enquiry was more focused on construction of their own intuitive 

understanding and the search for additional scientific knowledge. Progress in inquiry culture as 

suggested by Hakkarainen and Sintonen, (2002) was extended and evidently expanded students‘ 

practices of progressive inquiry. A group discussion debate in discussion forum triggered 

knowledge-based questions. Explanations further increased understanding thus advancing and 

building knowledge. It was also evident that some lecturers are more of subject expert than 

qualified teachers. These findings provided additional support for the idea that the interpersonal and 

behavioral aspects of conducting collaborative learning online may be more important than 

technological prowess for producing a positive learning environment (Arbaugh, 2005; Brower, 

2003). 

Figure 1: Number of staff who undertook the survey in print and online 
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The invitation to complete the survey was sent out to all academic staff at CPUT through Newsflash 

and internal mailing lists. Valid questionnaires collected were 63% online and 31% on paper. 

 

Figure 2: Responses per Faculty 

 

 

Staff from all six Faculties replied to the survey. Most replies came from Business and Engineering 

(both 25%), followed by Informatics and Design (16%), Education (14%), Health and Wellness (11%), 

Fundani (6%) and Applied Sciences (4%). 

Figure 3: Teaching experience 

 

The majority of respondents have taught for more than 10 years (60%) and 11% less than 2 years 
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Figure 4: Types of appointment 

 
The majority of respondents are appointed on a junior lecturer or lecturer position (64%), with only 

10% of staff appointed on associate professor or professor level.  

 

Figure 5: Gender 

 

 

Gender was interestingly more female than male respondents 

Figure 6: Age 
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Only 10% of respondent staff are under 30, with 60% of staff being older than 40 years oldFigure 7: 

ICT use in teaching and learning 

 

Most lecturers use blended teaching and learning. 

Figure 8: Active Blackboard users 

 

  

 

Below were the reasons why lecturers use Blackboard 

- ease of access to resources (anytime, anywhere)  

- assignments/assessments, e.g. managing submissions, safeassign  

- additional interactivity, communication with students  

- diversity of learning styles (visual, self-learning)  

- institutional policy 
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Figure 9: Challenges in development and implementation of web based learning event 

 

Challenges encountered as seen on Figure 9 in using ICT‘s including the development of web based 

material for teaching and learning range from lack of time to either design or attend offered Blackboard 

training sessions, to inadequate venues and equipment. 

Conclusion and Recommendations 

Staff main motivating factor for using online teaching and learning was reported as their own passion, 

followed by previous experiences. Availability of resources ranks on number three, followed by student 

expectations, institutional or departmental policies, management expectations and peer pressure. 

Although academic staff was keen to use technology to enhance teaching and learning they were 

equally impressed by how helpful Blackboard collaborative tools can be when selected and used 

suitably. It is recommended that teaching venues are well equipped. There is an increased need for 

academic staff training on Blackboard learning management system for effective web based teaching 

and learning implementation. 
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Abstract 

Instructional Design, along with other fields in which design is an integral component, 

struggles to achieve the right emphasis on process, product, and principles. The purpose of 

this paper is to suggest that there are some non-negotiable tenets that can and should be 

embraced by any philosophical or theoretical approach to instructional design. In order to 

achieve coherence in the field, while still encouraging creativity and innovation, we must 

clearly establish the non-negotiable tenets which should come from an articulation of 

principles that guide our theory, research, and practice. This paper will first give cursory 

attention to the core questions driving the development of the field of Instructional Design. 

Then, we turn our focus to an elaboration of the non-negotiable tenets that are not inclusive 

but, we argue, are necessary to include in any engagement with the field. We present student-

centered learning as a practice and principle that should permeate any manifestation of 

instructional design, and then complexity theory, collaboration, and contextual 

responsiveness as three non-negotiable tenets for the effective engagement with the 

instructional design process. In addition, we pay homage to and revisit ADDIE (Analyze, 

Design, Develop, Implement, Evaluate), not as an afterthought, but as a process without 

which we could not think of instructional design with any adequacy.  

 

Keywords:  

Instructional Design, Student-Centered, Collaboration, Complexity, Contextual 

Responsiveness, ADDIE. 

 

 

Introduction 

Instructional Design, along with other fields in which design is an integral component, struggles to 

achieve the right emphasis on process, product, and principles. One reason may be because of the 

variety of, or, in many cases, inconsistency in the philosophical underpinnings of the work done in the 

field. Instructional design as a field has historically been dominated by positivist principles, but the 

philosophical tenets of post-positivist perspectives have become a presence over the past few decades. 

Through explorations of constructivist methods in education and in attempts to bring constructivism 

into the design, development and research of the field, positivism has been challenged, if not in the 

products of empirical research, at the very least in some of the processes and principles that guide 

approaches to instruction. The purpose of this paper is not to propose a specific philosophical 
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perspective that should or could unify the field, nor to suggest that unification of the field is a goal, but 

rather to suggest that there are some non-negotiable tenets that can and should be embraced by any 

philosophical or theoretical approach to instructional design.  

 

In order to achieve coherence in the field, while still encouraging creativity and innovation, we must 

clearly establish the non-negotiable tenets which should come from an articulation of principles that 

guide our theory, research, and practice. This paper will first give cursory attention to the core questions 

driving the development of the field of Instructional Design. Then, we turn our focus to an elaboration 

of the non-negotiable tenets that are not inclusive but, we argue, are necessary to include in any 

engagement with the field. We present student-centered learning as a practice and principle that should 

permeate any manifestation of instructional design, and then complexity theory, collaboration, and 

contextual responsiveness as three non-negotiable tenets for the effective engagement with the 

instructional design process. In addition, we pay homage to and revisit ADDIE (Analyze, Design, 

Develop, Implement, Evaluate), not as an afterthought, but as a process without which we could not 

think of instructional design with any adequacy.  

 

Overview 

Contemporary debates in the field of Instructional Design that ask questions like who we are, what do 

we do, and where are we going, point to the fundamental lack of agreement on the ontological and 

epistemological underpinnings of the field. Perhaps the key misconception is that there must be a single 

answer for both, and that there is not room for both positivist and post-positivist perspectives to bear on 

the field and produce productive scholarship and practice of instructional design.  Consistency in 

answering these questions comes from focusing on both the products of instructional design practice 

and research, and the processes used to generate those products, namely the models and suppositions of 

researchers and practitioners about what the field is all about.  

 

Who we are 

In a field in which not only the definitions but the very name has varied over the past half-century or 

more, clarifying who we are and what we do is a common first step in systematic attempts to make 

contributions to discussions about instructional design. In addition, establishing who members of the 

field of Instructional Design are helps determine the principles upon which our identities and actions 

stand and act. Recent proliferation of sub-fields and branching out from traditional departmental 

designations creates concern for some researchers about the boundaries and focus of the field 

(Bichelmeyer, Boling, and Gibbons, 2006:33-34; Merrill and Wilson, 2007: 342). This identification is 

complicated by the practice of instructional design by many who have very little formal training, but 

who find themselves in the ―designers-by-assignment‖ category of instructional design (Merrill and 

Wilson, 2007: 336; Kim, Lee, Merrill, Spector, and van Merrienboer, 2008: 813). In terms of scope, 

instructional design practitioners have different requirements for effective preparation to engage with 

instructional design than do researchers (Kim, Lee, Merrill, Spector, and van Merrienboer, 2008: 813-

814). However, practitioners, regardless of the depth of training, often find themselves engaging with or 

applying, even in piecemeal, instructional design models to their practice. This is where some tension 

and conflict occurs, namely when designers of instruction feel the models for instructional design are 

not … well … designed well.  
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This concern points to a fundamental misunderstanding of the role of models in the field. In addition, it 

speaks to inconsistency in the expectations for the practice of instructional design as a profession 

supported by a body of research and scholarship. ADDIE, which is not a model in itself but an umbrella 

term for the processes found in many models (Branch, 2009: 5), often becomes the scapegoat for 

concerns about the insufficient nature of models to effectively guide instructional design. However, the 

perspective maintained by some practitioners that models are a ―how-to-guide‖ and the perspective 

maintained by some researchers that models are somehow scientifically and empirically validate-able 

outside of specific contexts of implementation are both erroneous. No models or processes can be taken 

up and implemented with any success without the nuanced understanding of practice and principles of 

instructional design that fortifies work in the field.  

 

Further exploration of these ideas is beyond the scope of this paper, but research has pointed to the 

significance of intuitive responses and nuanced understandings of the process and practice of 

instructional design by experts in the field that are not reliant on literal or procedural adherence to 

models (You, 1993; Kenny, Zhang, Schwier, Campbell, 2005; Irlbeck, Kays, Jones, Simms, 2006). 

Silber (2007) provides a perspective on instructional design as practices by experts as moderately 

structured and heuristic, not procedural, delineated by thinking processes and guided by accepted 

principles. Jonassen (2008: 21) argues that instructional design as practices is more often very open-

ended and ill-structured and is most often accomplished not in clearly defined phases but rather in 

cycles of decisions. We will discuss more about how the non-negotiable tenets of instructional design 

should intersect with thinking about models in our homage to ADDIE later in this paper. 

 

What we do 

Understanding the scope of the term ―instructional designer‖ seems to be a relatively straight-forward 

semantic proposition of one who designs instruction. And yet, that is not such a simple designation for 

those seeking to identify with and define a discipline with a lack of consensus concerning its scope and 

foundational principles. The past three editions of Trends and Issues in Instructional Design 

Technology have devoted the first chapter to answering these questions about scope, identity and 

foundational principles. According to the most recent Handbook of Research for Educational 

Communications and Technology in the chapter on ―Competencies for the new-age instructional 

designer,‖ an instructional designer is defined as ―a person with the competencies to design 

instruction,‖ and instructional design is defined as ―a purposeful activity that results in a combination of 

strategies, activities, and resources to facilitate learning‖ (Sims, Koszalka, 2008: 570). The most recent 

shift in definitions for the field concerns, among other things, the emphasis on facilitating learning. The 

products, practices and processes of instructional design are ultimately geared towards the student at the 

center, which brings us to student-centered learning as a pre-requisite principle to our discussion of 

non-negotiable tenets that should help guide the field. 

 

Non-negotiable tenets 

 

Student-centered learning 

We propose that student-centered learning serve as a practice and a principle that should permeate any 

instructional design endeavour based on the idea that instructional design is about designing for 

students. Such an obvious statement is necessary because too often the business and the scholarship of 

instructional design do not foreground the student. In practice, the business of instructional design often 
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focuses more on the client requesting services rather than the student who will be the end user of the 

instruction, and the scholarship of instructional design sometimes overemphasizes the process and 

models to the detriment of a clear focus on students at the center. Student-centeredness does not 

necessarily require a constructivist approach to instructional design. On the contrary, even in Gagne‘s 

foundational ―Nine events of instruction,‖ the student is the focus and recipient of the actions required 

in the ―events‖ of instruction.  

 

Reigeluth (2012: 77) identifies the move in instruction from instructor-centered to learner-centered as a 

paradigm shift occurring in response to various changes in society and thinking about learning in a 

post-industrial society. Learners have always been integral to instructional design, but the shift from 

being a passive recipient of the learning to being more of a participant signals the influence of 

constructivism. However, insisting on student-centered learning as an underlying principle that comes 

before any discussion of non-negotiables, as a pre-requisite, so to speak, for the non-negotiables, is not 

to demand that extreme principles of constructivism be embraced for all instructional design. Instead, it 

is rather to insist that the student be recognized in all steps and facets of the instructional design process 

and be evident in the product of instructional design as well as all research endeavors. The student, 

whether identified as homogeneous, heterogeneous, universal or unique, must never be ignored in 

instructional design practices. It is also our claim that the learner not only be a factor in the initial 

phases of instructional design through the typical activity of a learner analysis, but that the student(s) be 

a continual presence in the process of instructional design practice and research.  

 

The learner-centered nature is characterized by scholars like Reigeluth (2012: 79) in the postindustrial 

paradigm of instruction as one in which instructional methods are largely tailored to each learner and 

carried out by the learners who also play a larger role in directing their own learning. This creates 

challenges for instructional design researchers who subscribe to a systems based approach that leaves 

little room for user-directed outcomes. Alternatives to the systems approach perceive instruction as a 

human enterprise comprised of human interactions (Hlynka & Belland, 1991). Although the term 

systematic refers to a linear, piecemeal, orderly design process in which each stage follows a 

prescribed, logical order (Molenda, Pershing, & Reigeluth, 1996), Edmonds, Branch and Mukherjee 

(1994: 63) argue that systems approaches have been mistakenly characterized as rigid with formalized 

rules, procedures and routines. A systemic design process, by contrast, is an integrated, holistic, 

multidirectional approach to the design of instruction. A systemic approach to design implies that the 

designer is constantly aware of the interdependence of the total instructional system, and all its 

components (Molenda, Pershing, Reigeluth, 1996). Regardless of the epistemological understanding of 

the student in the instructional design context, the student is at the center of the process. The systemic 

nature of engagement in instructional design points to our first non-negotiable tenet, namely 

complexity, and foreshadows the principle of contextual responsiveness that follows.  

 

Complexity 

Complexity is a common phenomenon existing in biological organisms, geological formations, and 

social constructions. Although instructional design is a social construction, complexity as a 

fundamental principle, tends to be underestimated, over-simplified, or otherwise insufficiently 

addressed. Complexity theory is described as having five attributes: 1) independent complicated 

entities, 2) multiple entities contained within, 3) the entities within perform interrelated functions, 4) 
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seeks a common goal, and 5) uncertainty. Indeed, instructional design possesses all five attributes (Ni 

and Branch, 2008: 30). 

 

Instructional design is a process used to generate curriculum, courses, teaching units and single 

episodes of guided learning (Branch, 1999: 4-5). The instructional design process is interdependent, 

synergistic, dynamic, cybernetic, systematic and systemic (Branch 1999: 6). Instructional design 

possesses the attributes of being able to concurrently respond to constant changes to the scope of the 

teaching and learning situation, being able to generate strategies for constructing effective student-

centered educational materials, and being able to validate instructional artifacts relative to a shared 

expectation. Such parallel processes require instructional designers and similar educational 

professionals to be able to multi-task within complex environments. 

 

The systematic process of instructional design is inherently complex because it involves multiple 

interactions, both internally and with entities external to the process itself. Instructional design interacts 

with the environment at the macro level as well as interacting with the components from within itself. 

The result of the macro level interactions is the formation of a socially constructed enterprise that seeks 

to engage humans within the context of teaching and learning. Teaching refers to the process of 

generating instructional strategies. An instructional strategy is the organization and sequence of planned 

learning activities. The planned activities are an attempt to arrange external events. Instructional 

strategies will vary depending on the context, resources and needs of the students and should seek to 

accommodate the student‘s motivation for learning, the students‘ rates of learning, and the each 

student‘s learning style, which is certainly a complex endeavor. 

 

Learning refers to the process of constructing knowledge and skills. Intentional learning refers to 

learning that happens through purposefully arranged information, human resources, and environments 

to achieve a certain purpose. Intentional learning is complex because of the nature of knowledge and 

nonlinear interactions among multiple entities. According to You (1993: 19), learning is complex 

because knowledge is a dynamic system and an active construction of dynamic reality comprised of an 

interconnected web of patterns. These patterns are contextualized by diverse conditions. Contextual 

conditions are formed by physical, political, economical, and cultural influences. Thus, the practice of 

instructional design is complex. 

 

Engaging in the field of instructional design necessitates an acknowledgement of the complexity of the 

process of instruction, the space of learning, and the multiple factors that influence the myriad of 

potential outcomes when designing instruction. Regardless of the model or brand of instructional design 

you subscribe to, recognizing the critical role that complexity plays in the field is critical. Related to the 

principle of complexity is the tenet of collaboration which involves the recognition of a multiplicity of 

roles and interactions necessary for practitioners and researchers in the field of instructional design. 

 

Collaboration 

Although Merrill et al. (1996: 7) rally in their attempt to ―boldly reclaim the technology of instructional 

design that is built upon the rock of instructional science‖ that instructional design ―is not a set of 

procedures arrived at by collaboration,‖ we argue that collaboration is, indeed, a non-negotiable tenet 

for the practice of instructional design.  Merrill and the ID2 Research Group were responding not to 

collaboration in instructional design, but rather to what they felt was the imposition of collaborative 
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meaning making from constructivist positions that threatened the empirical and positivist nature of 

instructional design as a process empirically defined. However, for our purposes, collaboration can be 

understood on a multitude of levels for instructional design processes and practices. There are 

considerations to be made for collaboration in terms of the roles, the content, and the philosophical 

perspectives in instructional design.   

 

In the field‘s Handbook, the article addressing competencies for the instructional designer for the new 

age, authors emphasize the emergence of ―the blurring between the activities of the designer and the 

user (teacher, learner, trainer, trainee)‖ (Sims & Koszalka, 2008: 571). In addition, the content, both in 

terms of the products in instructional design and the research on instructional design, calls for greater 

collaboration. The content for instruction in today‘s knowledge age and complex society in which ill-

structured problems are the prevailing norm demands more and more an interdisciplinary or multi-

disciplinary content that focuses on real-world problems. Such instruction requires collaboration among 

disciplines and, by extension, subject matter experts, with whom the instructional designer must 

continually collaborate. In addition, research on instructional design demands more attention to 

interdisciplinary concerns that bring the various foundational fields from which our field emerged. One 

field that is more and more prevalent today and on the horizon is the field of design and design theory 

as one that informs more of the art and practice of instructional design as opposed to the science of 

instructional design (Bichelmeyer, Boling, Gibbons, 2006: 38-39; Parrish, 2007: 18-19; Boling, Smith, 

2012: 361-362). 

 

Instructional designers cannot work in a vacuum. They cannot practice sound instructional design by 

simply receiving a packet of information and then going off alone to make the magic of instruction 

come to life. There are critical interactions necessary between stakeholders in the process, and in 

engaging in those interactions, the instructional designer of practice invariably wears a myriad of hats, 

but mostly, is responsible for listening to all that is said and not said and probing for as much 

information as is possible to create the most complete picture of the necessities for the learning task at 

hand in the design project. For the researcher, the process of engaging in instructional design, too, is 

one of collaboration and learning from various other researchers and colleagues.  

 

Instructional design depends on disciplinary content collaboration in terms of content and subject 

matter experts. The nature of both formal and informal learning in the 21
st
 century, as influenced by the 

emerging social technologies, allows learners to collaborate and communicate in ways that are being 

addressed and harnessed in instructional design (Sims, Koszalka, 2008: 572). Boling and others argue 

that the nature of design and design thinking is inherently interdisciplinary and as such, should be 

engaged in by consultation with experts in the areas of both research and practice (Boling, 2008, 2012: 

360; Dorst, 2008). Continually practicing instructional design and research in the field with 

collaboration as a principle guiding your work helps to maintain the coherency of the field.  

 

The instructional designer must also be aware of his/her own philosophical perspectives and be both 

perceptive enough to recognize alternative philosophical perspectives in others and to flexible enough 

to work in situations in which competing philosophical perspectives must come to bear on the 

instructional design practice or scholarship. Collaboration, resting on the student-centered principle, 

emphasizes the old English teacher‘s adage, know your audience! This non-negotiable tenet leads to the 

next principle of contextual responsiveness. 
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Contextual Responsiveness 

Reeves (2011: 3-4), in his invocation of Cronbach (1975: 123) who said ―when we give proper weight 

to local conditions, any generalization is a working hypothesis, not a conclusion,‖ argues that relevant 

scholarship in instructional design must take context into account.  Early on as constructivist principles 

invaded the objectivist world of instructional design, Jonassen (1991: 14) wrote, ―When asked to 

commit to either the objectivistic or constructivistic camp, the designer will be best served by replying 

that it depends upon the context.‖ Responsiveness as a term in computer science means specific ability 

of a functional unit to complete assigned tasks within a given time (Weik, 2000: 1484). The dictionary 

definition identifies responsiveness as the act of responding readily and sympathetically to appeals, 

efforts, and influences. Various models and practices of instructional design have phases dedicated to 

learner analysis and/or context analysis, but we propose a more nuanced term that captures the richness 

of continual engagement with context, namely contextual responsiveness which includes the 

sympathetic readiness to respond to appeals, efforts and influences in the instructional design process, 

above and beyond any phase designation for analysis. 

 

This is not a section that promotes the somewhat controversial notion of contextualism promoted by 

Fox (2006, 2008). Instead, it offers a new way of understanding the ―context‖ addressed in various 

models and paradigms of instructional design in terms of phases of analysis and considerations of 

context (Tessmer, Richey, 1997; Richey, Klein, Tracey, 2011; Cagiltay, Boling, Frick, 2008: 661-662). 

The term ―contextual responsiveness‖ takes this further to demand that being responsive to context on 

many levels in the process, practice and research involved in instructional design is a non-negotiable 

aspect that needs to be recognized in the field. By being responsive as an instructional designer or 

scholar to the context of the research problem or design problem, you are no longer constrained by your 

own philosophical perspective or that of any particular audience. Instead, you have the ability to 

produce the most effective and impactful instructional design product or research by releasing any 

restrictive elements of your thinking or the thinking of others that might constrain the process and the 

final product.  

 

This term suggests that context is something that is continually considered throughout the process, and 

not a front-end analysis that then determines the shape of all to come thereafter. You can‘t impose 

behaviorist or positivist principles on an instructional context that calls for constructivist principles. 

Likewise, if the context is one in which a specific, knowable truth goal is the objective, then the 

imposition of constructivist approaches to knowledge is inappropriate and particularly unresponsive to 

the context. The notion of context extends not only to the content, but to the learners, the environment, 

the trainers/teachers, and the execution of instruction, both in the context of the learning environment 

and the context of the performance of the learning outside of the formal learning space.  

 

And ADDIE, too 

Although many tend to see ADDIE as a linear phase model, like Jonassen (2008) who discusses 

ADDIE as a phase model of instructional design that implies design as a relatively linear process, 

ADDIE is more accurately described as an umbrella process that covers a variety of models is 

inherently flexible specifically because it is not a model (Branch, 2009: 5). Critics of models 

represented by the ADDIE paradigm is that they are too linear, sequential and that they slow down the 

process of design so as to make it inefficient and impractical. One thing this paper seeks to establish is 

that instructional designers might not be defined by ADDIE, but they would not, and could not be what 
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they are in the field of instructional design without ADDIE, which is responsive, context sensitive, 

proactive, interactive and a vehicle for communicating ideas to all stakeholders (Branch, 2009: 4).  

 

Once you get past the misnomer that ADDIE is a model for instructional design and recognize that is a 

paradigmatic approach that many models of instructional design subscribe to, you can then begin to 

address the question of what exactly a model of instructional design does and does not do, and why 

ADDIE is something critical to instructional design whether it is so named in various models or not. 

There are definitely prescriptive procedures that can be associated with ADDIE, but fundamentally, we 

pay homage to ADDIE as a set of principles, namely analysis, design, develop, implement and evaluate, 

without which, there would be no claim to instructional design.  

 

Process-based instructional design models have been viewed as incompatible with instructional design 

practice in that they do not encourage selective completion of activities and are not sensitive to factors 

that influence designers‘ decisions (Liu, Gibby, Quiros and .Demps, 2002). Gibbons (2003) expressed a 

similar point of view and proposed that, as instructional designers learn their practice, they move 

through a series of phases in which their designs have a specific focus. The results of the study by 

Kenny et al. (2005: 5) showed that, while instructional designers apparently do make use of process-

based instructional design models, they do not spend the majority of their time working with them nor 

do they follow them in a rigid fashion. They also engage in a wide variety of other tasks that are not 

reflected in instructional design models.  

 

The concept of instruction promoted in this paper moves away from designs that encumber didactic, 

limiting, passive, singular modes of teaching, and instead, move toward designs which facilitate active, 

multi-functional, inspirational, situated approaches to intentional learning. The presumption is that 

intentional learning is complex as it involves multiple, concurrent interactions among people, places 

and things, situated within a context, during a period of time. While not a cry to return to a lock-step 

rigid approach to developing instruction, this paper does seek to remind practitioners in all design fields 

of that which cannot be ignored when engaging in good design.  

 

If ADDIE seems an afterthought to this paper, consider it purposeful and playful. ADDIE serves this 

paper as an ever present echo for all efforts to engage in authentic instructional design. Is ADDIE 

outdated for new ways of conceiving of ID with constructivist principles? ADDIE is a product 

development concept not exclusive to instructional design. However, the ADDIE paradigm is adopted 

by instructional designers for constructing performance-based learning. The ADDIE concept of 

systematic product development has existed since the formation of social communities and remains one 

of today‘s most effective curriculum development tools. Because ADDIE is merely a process that 

serves as a guiding framework for complex situations, it is appropriate for developing educational 

products and other learning resources. ADDIE, if properly applied, can be used to promote strategies 

that move away from didactic, limiting, passive, singular modes of design, and instead, move toward 

designs that facilitate active, multi-functional, situated, inspirational approaches to teaching and 

learning.  

 

Conclusion 

The tension between instructional design theories and models, and practitioner experience can be seen 

in a variety of trends and developments over the past decades of instructional design‘s emergence as a 



Non-negotiable tenets of Instructional Design ... and ADDIE        B.B. Walker, R. M. Branch 

& K. D. Valentine 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 53 

 

field and a discipline. Since the 1990s, interest in constructivism as a learning theory has influenced the 

conceptualization of the processes and models of instructional design which had as its origins the 

systematic, process-oriented theories of instruction. The most recent Handbook of research on 

educational communications and technology indicates that ―with regard to instructional models and 

design and development practices, there has been a significant reduction in the gap and tension between 

constructivist and engineering models of instructional design‖ (Kim, Lee, Merrill, Spector, van 

Merrienboer, 2008: 809). The Handbook continues to recognize that our field‘s ―foundations for the 

future‖ will focus on instructional models that are ―more flexible with regard to time, place, and 

content‖ and that support learning technologies that allow for individual adaptation and personalization 

(Kim, Lee, Merrill, Spector, van Merrienboer, 2008: 810). Although the emergence of revised 

instructional design models seeking to incorporate more constructivist principles challenge ―traditional‖ 

process and systems based models of instructional design, this can be seen as a recognition that more 

complex, dynamic and ill-structured learning environments are part of our media-saturated 21
st
 century 

experiences, and that intentional learning situations should move towards addressing such concerns.   

 

We argue that constructivist designs can potentially reveal a truth about ―traditional‖ designs in that 

they can sometimes serve as a corrective for those who have forgotten, or ignored, ―best practices‖ of 

ISD. Attempts to create constructivist models foreground aspects of instructional design that can get 

lost in a poor  implementation, or one that loses sight of the non-negotiable tenets. 

 

Developments over the past two decades in the field of Instructional Design have focused attention 

away from certain assumptions guiding behaviorist models of instruction and toward hermeneutics, 

fuzzy logic and chaos theory to explain the nature of design (Reigeluth, 1999: 5-6). Instructional design 

models are recognizing more complexity. Research involving student-centered learning environments 

with ill-structured problems better approximate real world scenarios. Systematic attempts to incorporate 

the age of information and multivalent ways of understanding and processing information into a 

student-centered understanding of instructional design inform our choice of what non-negotiable 

principles are needed to help ground our understanding of good design in the field. Being grounded 

allows you to deal with the complexity of designing instruction in a 21st century globally connected 

world. 
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Abstract 

This article discusses general strategies to enable environmental sustainability within the 

clothing sector, providing a propositional framework for decision makers involved in the 

definition of programs and policies for this sector. Initially it analyses the various human 

needs related to clothing and the key fundamental sustainability issues that challenge 

conventional practices in this sector. The authors then present five general evolutionary 

strategies for enabling sustainable consumption and production on the clothing sector. 

Keywords 

Environmental sustainability, design, clothing sector, fashion products 

Introduction 

Clothing has significant environmental and social impact that is often overseen due to the fragmented 

structure of the sector. In cotton production, for example, about 40% of the cotton is fibre, and the 

remaining seed is transformed into eatable oils and animal ration. This means that in a plantation where 

there is a conventional use of agro toxics (e.g.: fertilizers, herbicides, pesticides), part of the chemical 

products remains concentrated in the seeds that will be transformed into kitchen oils and animal ration, 

with direct consequences on human health as well as the ecosystem. 

The process of synthetic staple fibre manufacturing is another example of area of poor environmental 

performance in this sector. The use of such materials, derived from hydrocarbons, speeds up the 

exhaustion of non renewable material sources and contributes to the increase pollution with its non-

biodegradable residues. The conventional processes for finishing, dying and printing on fabric use 

chemical substances which are mostly toxic, just like the process of tanning the leather. The problem is 

further aggravated if taking into account the mixture of materials with different characteristics such as 

leather, fabrics, metal, and plastic (McDonough & Braungart, 2002). 
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Fortunately, there is a movement towards sustainability that has been driven by a growing number of 

professionals and leaders on the sector, pushed by the rise of customer expectations on environmental 

and social issues. The drive for change is also pushed by the manufacturing industry that provides the 

basic materials for the clothing sector. Indeed, the worldwide invoicing of organic products, for 

example, jumped from 245 million dollars to US$1 billion dollars between the years 2001 and 2005 

(Organic Exchange, 2006). 

In this context, decision makers on the clothing sector face growing demand and pressure for solutions 

that lead the sector towards more sustainable consumption and production practices. The challenge is 

complex which is exacerbated by the fact that sustainability is still an evolving concept, particularly on 

the issue of how to implement it in practice. In order to support the definition of programs and policies 

for the sector as well as the design practice itself, the current paper presents a general evolutionary 

framework for action towards sustainability, providing a road map for decision makers.   

 

The need for clothing  

To better understand the need for clothing we should firstly distinguish between the material (or 

physical) needs, and the non-material (or psychological) needs related to clothing. The material needs 

connected to clothes are mainly related with the protection from cold or heat, the protection from 

atmospheric agents, the protection from specific external conditions (e.g.: protection from sparks during 

welding), and the possibility of having clean and functional clothes. 

Non-material needs are much more complex (and moreover extremely personal), and connected with 

the fundamental human needs of identity, participation and creation (Fletcher & Grose, 2008), three of 

the seven non-material human needs identified by Max-Neef (1992). In fact, through the clothes we 

wear it is possible to express ourselves and feel a sense of belonging to a particular group (identity); it is 

possible to express opinions, consensus or dissents (participation); moreover clothes can be composed 

and modified in a personalised and unique way, satisfying the need of creation. In other words these 

needs deals with communicating something to others and/or to ourselves through the clothes we wear. 

Of course, it is an obvious truth that the constant changing in fashion trends bring pressure on users for 

a continuous identity reformulation (Fletcher, 2008), resulting as a consequence in an increase on 

consumption beyond sufficiency levels. Rapid changes in fashion increase demand for clothes whilst 

old, still usable, clothes have an early discharge. In reality, even without changes in fashion, seasonal 

trends and the habits 'force' people to buy new clothes. Indeed, it is a common social attitude in many 

cultures to feel that is not proper to wear the same shirt for more than a year, since it then becomes 

culturally obsolescent. Several studies have shown that in industrialised countries customers buy 

clothes for the following reasons, in order of priority: 1) change in fashion 2) attractive price 3) special 

occasion (e.g. wedding), 4) the label 5) habits for regular shopping and 6) (last) to replace old worn-out 

garments (Vezzoli, 2000). Both material and non-material needs contribute to human well-being (in 

functional as well as emotional terms). And for this reason it has to be remarked that understanding the 

complexity of these needs is fundamental if we want to reorient the clothing sector towards 

sustainability. 

Key Sustainability Issues in the Clothing System  

In all the activities related to the life cycles stages of the clothing system, it is possible to summarize, 

stage by stage, the main  environmental impacts as (Defra, 2007a; 2007b): 
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 Pre-production: for natural fibres, the key impacts are from growth of fibre crops (including 

small to large scale farming) and processing. The impacts include land use, water use, toxicity 

from pesticide, herbicide and fertilizer use, soil erosion, reduced biodiversity and ecosystem 

damage. Production of fertilizer, pesticides and herbicides has their own impacts e.g. 

significant energy use (in fertilizer production), generation of emissions to air, water and waste. 

o For wool fibre generation, there are the added impacts of sheep farming. The key 

impacts of this include methane GHG emissions, use of sheep-dip chemicals e.g. 

organophosphates with significant toxicity and pollution impacts. 

o For man-made fibres the impacts occur mostly on extraction and processing. The 

impacts of synthetic fibres derived from petrochemicals include depletion of fossil 

fuels, energy and water use, emissions to air (e.g.: GHG gas nitrous oxide), effluent and 

waste (hazardous and non-hazardous) generation. 

 Production: fibre manufacture incorporates spinning, weaving and knitting processes which use 

energy, large water volumes, create effluent and air pollution and waste. In addition fibres can 

be subject to dyeing, bleaching, printing and finishing which consume large volumes of water, 

energy, chemicals, release air emissions, generate effluent and waste (hazardous and non 

hazardous); 

 Distribution and Retail: packaging is manufactured, and this incorporates resource and energy 

use. In relation to the distance to be covered clothes are transported by sea in large freighters 

and/or by truck. Impacts include resource depletion (fossil fuel use), GHG emissions and air 

pollutants from ship and vehicle exhausts. At the retail shops, the main impacts are associated 

with building operations to include electricity, heating, and lighting; impacts include also 

resource depletion (fossil fuels), emission of GHGs, waste generation and small volumes of 

water use; 

 Use: washing, drying, dry cleaning and ironing result in energy, water and chemicals use, 

generation of effluent and hazardous waste. Detergents and other washing substances generate 

effluent with phosphate concentration causing eutrophication impacts. For dry cleaning the use 

of solvents (e.g. perchloroethylene) can cause the generation of Volatile Organic Compounds 

(VOCs) and solvent waste; 

 Disposal: at the end of life clothes can: go to landfill, or incinerated; be recycled (into lower 

value products e.g. mattresses, wipes, carpet underlay, automotive components); be reused 

(resold or donated to charity associations). In all these cases we have to take in considerations 

the impacts related to the associated processes. 

It is possible to identify in general terms which activities, along the whole life cycle, are responsible of 

the main environmental impact. In the European research denominated SusHouse (Vezzoli, 2000), it 

has emerged that, considering as functional unit a year of acquisition, maintenance and disposal per 

average household in a given country (considering Germany, Holland and Italy): 

 the energy consumption is due mainly (from 58% to 70%) to the production of clothes 

(including fibres and fabrics), followed by washing (from 15% to 25%), and drying (from 2,5% 

to 25%); 
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 the water consumption is largely due (95%) to the production of clothes (including fibres and 

fabrics); the rest is due to washing; 

 the material consumption is equally distributed between detergents and clothes production 

(from 40% to 45% each); with a minor contribution from the appliances and consumables for 

caring. 

Other studies show different results. For example, the research conducted by Uitdenbogerd et al. (1998) 

states that the energy consumption is equally distributed between the production of clothes and the use 

of electric appliances during the usage phase, with a minor contribution coming from detergents. 

However, all these studies indicate that the most important activities, in terms of environmental impact, 

are the production of clothes (including fibres and fabrics) and the washing, drying, and ironing of 

clothes. Of course, the clothing system is also associated with socio-ethical aspects of sustainability, 

which are not the focus of this paper. 

 

Environmental sustainability priorities in the clothing system  

On the basis of these considerations it is possible to set the priorities, in terms of environmental 

sustainability, that should be followed to orient the clothing sector towards sustainability: 

 Life span optimisation (HIGH priority): the optimisation of clothes‘ life span brings a potential 

reduction in the quantities of clothes produced and disposed of. In other words, the less 

frequently we purchase clothes the less frequently fibres, textiles and clothes have to be 

produced, distributed and disposed of. Life span optimisation can be reached through the 

extension of the clothes‘ life span (and in this case clothes would be extensively used),  and 

through the sharing of clothes (and in this case clothes would be intensely used) (Vezzoli & 

Ceschin, 2008); 

 Energy consumption reduction in use (HIGH priority): reduction of the energy related to 

washing, drying and ironing. This can be obtained through (Fletcher, 2008): improving 

efficiency and control of washing, drying and ironing equipments; realizing fabrics and clothes 

that cause less impact when they are laundered (e.g. they can be cleaned without washing or 

through washing at low temperature); 

 Conservation/biocompatibility (HIGH priority): use of renewable resources, and use of 

resources biocompatible in the disposal phase; 

 Resources consumption reduction in pre-production and production (MEDIUM priority): 

reduction of material and energy needed to realize fibres, fabrics and garments. This can be 

reached by the selection of fibres that can be obtained using lower amount of resources, and/or 

by improving the efficiency of the manufacturing processes;  

 Waste minimisation/valorisation (LOW priority): facilitation of the recycling of raw materials 

to provide inputs to the manufacture of other goods; and/or facilitate the incineration (with 

energy recovery) of disposed clothes. 

 Toxicity reduction (LOW priority): reduce the toxicity in pre-production (due to pesticide, 

herbicide and fertilizer), in production (due to dyeing, bleaching and printing processes), and in 

use (due to detergents). 
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 Transportation reduction (LOW priority): reduction of the transportation needed to move raw 

materials from the growing/extraction places to processing companies, and to move finished 

products from the production centres to retail stores. 

These are clearly not easy objectives for the clothing sector. Clothing optimization alone questions the 

most fundamental paradigms related to consumption and surely demands profound cultural shifts. We 

understand well the state of the change for more sustainable clothing but the process to get it is still 

poorly understood. Next section presents general strategies that could be used by decision makers on 

the clothing sector as guides to the establishment of actions for changing conventional consumption and 

production practices.   

Generic strategies to enable sustainability in the clothing system 

Figure 1 presents an overview of an evolutionary set of strategies of actions towards sustainability as 

proposed by the authors. 

 

Figure 1: evolutionary set of strategies of actions towards sustainability 

 

Level 1 - Environmental improvement of flows throughout the supply chain 

This strategy is aimed at improving the environmental performance of operation´s flow (materials and 

information) and process flows (people and machines), in order to make them more efficient in terms of 

use of material and energy. This is obtained without necessarily an intervention on characteristics of the 

product itself. The product represents the constant of the processing system, and the focus is on 

redesigning processes and operations throughout the entire supply chain to be more resource efficient, 

to prevent pollution and waste generation. The aim is to intervene on processes/operations in order to 

reduce, per each manufactured product, the content of inputs (materials, energy, water, etc.) and outputs 

(solid waste, waste water, emission to air, etc.). 
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Examples of intervention at this level include (UNEP, 1993; European Commission, 2003; Fletcher, 

2008): 

 minimizing the number of processing steps (e.g. merging three processing stages: de-sizing, 

scouring and bleaching into a single process); 

 minimizing processing consumables (e.g. introducing automated dosing and dispending 

systems for chemicals); 

 choosing ―clean‖ processing chemicals (e.g. select chemicals based on minimizing overall 

lifecycle risk); 

 reducing energy and water consumption; 

 reducing waste in production: that includes waste with overproduction, inventory, 

repair/rejects, motion, transport, inefficient processing, waiting (Imai, 1997; Shingo, 1989; 

Santos, Vezzoli, Morais, 2008). 

Level 1 does not affect the consumption patterns as it focuses inwards at the company and its supply 

chain. Although there is great potential for improving sustainability from this perspective, the fact is 

that its contribution to effective environmental improvements is limited. In fact, if we look to the 

priorities indicated in the previous section we can easily note that intervening exclusively on operation 

and process flows brings improvements on resources consumption reduction in production (MEDIUM 

priority), and Toxicity reduction in production (LOW priority). There are practically no environmental 

gain in relation to the higher priorities, and so cloth life span optimisation and energy resources 

reduction in use. Furthermore, higher efficiency in the flow of processes can lead to a rebound effects 

in terms of the environmental impact of clothing since reduced costs and shorter lead time could 

stimulate even further current consumption levels. 

 

Level 2: Environmental redesign of the existing clothes 

This strategy attempts to improve environmental efficiency with the selection of low impact materials 

and energy sources without changing the cloth design itself, through the substitution of existing 

materials with the ones characterized by lower impact. The main interventions in this level are related 

with the selection of materials characterized by a-toxicity, naturalness, recyclability, biodegradability 

and renewability. On this level there is no need for fundamental changes in the life and consumption 

styles; nevertheless, it relies on the appropriated judgement of the user in order to choose products with 

environmentally responsible materials. 

 

It is crucial to maintain a life cycle perspective on this strategy. The issue of naturalness, for instance, 

carries certain level of ambiguity since it has been and still is accepted by many that a ―natural‖ 

material has by de-fault no environmental impact whatsoever, or at least, has a smaller one than 

synthetic materials. This argument, as it is understood now, is wrong; for example a polyester fibre can 

have less impact than cotton fibre (Vezzoli & Manzini, 2008; Fletcher, 2008 pp 6-7). Biodegradability 

is another issue that, similar to naturalness, has raised many misinterpretations. In fact, however 

important it is for materials to reintegrate on the ecosystems, for many products biodegradable materials 

might pose a problem in the sense of a premature expiration date; this in turn creates new productive 

and distributional processes for reasons of both substitution and discarding Vezzoli & Manzini, 2008). 



A Taxanomy of strategies for achieving environmental sustainability       S. B. Martins, A. 

dos Santos, C. Vezzol, C. P. Sampaio, J. G. Silva & G. Prado 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 62 

 

Environmental redesign is the most common sustainable strategy adopted by the clothing sector and has 

been characterized mainly by the substitution of non-renewable materials for renewable materials. 

General examples of intervention at this level include: 

 selection of natural plant fibre cultivated in a organic way selection of fibres with lower 

environmental impact, considering the textile requirements and the local resources availability 

(e.g. using bamboo fibres is more environmentally advantageous if the plant is cultivated 

locally); 

 use of recycled fibres, from post-industrial waste or after-consumption waste: when these 

residues are not in conditions of being sold or being reused as clothes, they can be suited to be 

recycled. In this situation, ideally the textile materials should be catalogued by their typology, 

colour and weight and later disassembled in separate straps. If this residue is of good quality, it 

can be mixed with virgin staple fibres for wiring and weaving. If that‘s not the case, the textile 

material is recycled and can still be used for stuffing cushions, pillows, mattresses, linings of 

carpets, gauzes of cotton, etc. In the case of after-consumption waste of clothes that are still in 

good overall conditions they can be directed to charity institutions, points of selling of used 

clothes and vintage stores. In case the pieces of clothing are not suited for reuse, they can be 

sent by these institutions to textile recycling companies; 

 selection of fibres that require less manufacturing processes when transformed into fabrics (e.g. 

naturally coloured cotton does not require to be bleached or dyed). 

 selection of fibres that wash well at low temperatures and dry quickly, or fibres that require a 

lower frequency of washing (e.g. fibres with coatings giving anti-microbial properties and 

reducing the frequency of washing). 

Interventions on the design of clothes might depend on changes on the user behaviour and consumption 

decisions in order to enable the full achievement of higher environmental efficiency. Changes of 

behavior include, for instance, using washing machines with frontal lid since they usually demand less 

energy and less water than the ones with top lid; or by using cold water in the laundering process as 

much as possible; or employing phosphate-free powder detergents (to prevent from excessive weed 

formation in the rivers and lakes and from the water transport); or by avoiding to operate the washing 

machine below its normal operating levels.  

Interventions on this level bring improvements mainly on reducing the resources consumption in pre-

production and production (MEDIUM priority), and reducing the toxicity (LOW priority) in the same 

stages. For example, an organic and naturally coloured cotton does not need herbicide and fertilizer 

(resources and toxicity reduction in pre-production), and does not need to be bleached and dyed 

(resources and toxicity reduction in production). But there could be other environmental improvements. 

It is possible to: reduce transportation (LOW priority), e.g. selecting a local fibre; minimize waste 

(LOW priority), e.g. re-using post-industrial scraps; and even reduce energy consumption in use (HIGH 

priority), e.g. using fibres that can be washed at lower temperatures. 

It is clear that the potential environmental improvements on Level 2 are also limited, but without doubts 

it offers greater opportunities for effective environmental performance improvements than Level 1. In 

fact the environmental gain in this level also affects the flow of operations and processes but it can go 

beyond that by affecting the entire life cycle of a given product. 
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 Level 3: Design of new clothes intrinsically more environmentally sustainable 

Considering a given demand for higher environmental efficiency, this strategy attempts to develop new 

products that could provide better environmental performance already from the design concept (Vezzoli 

& Manzini, 2008). It is a design approach that takes in consideration the whole life cycle of the product, 

and it is aimed at reducing all the inputs (materials and energy) and output (environmental effects) 

within all processes, from the pre-production, production, distribution, to use and disposal phases. 

General strategies to achieve this objective include: minimizing resources consumption; selecting 

resources with low environmental impact; optimizing the life of the product; extending the life of the 

materials; and finally facilitating its disassembly. 

This approach demands a wider set of competencies for the company and the designer, since it involves 

more variables and more complexity. At the same time it is potentially capable to bring greater 

improvements than the previous levels that focused solely on the efficiency of operations/processes and 

on the selection of materials.  On this level the solutions begin to tackle more fundamental issues that 

reach even the consumer life style and consumption behaviours. 

Some examples of interventions at this level include: 

 design modular clothes that can lead to less laundry (by facilitating the detachment of the parts 

that get soiled), and easier maintenance/repair (through the possibility of substituting parts with 

great probability of wearing out); 

 design modular clothes that can lead to user personalisation; in this way, starting from different 

modules, user can ―compose‖ different clothes in relation to daily needs; 

 design transformable/multipurpose clothes that can lead to user personalisation; in this way, 

starting from a single cloth, user can personalise it in different versions; 

 design unisize/unisex cloth, in order to maximise their shareability, a/o in order to facilitate a 

―growth accompanying‖ (see for example the work of Amy Twigger called ―Keep and Share‖ 

at www.keepandshare.co.uk); 

 design clothes that require less energy and materials to be produced (see for example some 

clothes realized by Strada (1998) without any seam); 

Interventions on this level bring improvements on reducing the resources consumption in production 

(MEDIUM priority) since, for instance, it can contribute to minimize the production processes). In fact 

it is possible to extend cloth life span (HIGH priority), e.g. through designing modular clothes with 

potential worn out parts easily to be substituted. In addition it could be possible to intensify the cloth‘s 

use (HIGH priority), e.g. by designing unisize/unisex garments. Potential environmental gains can 

happen also reducing the energy consumption for washing (HIGH priority), e.g. by designing clothes 

that allow the detachment of the parts that get a higher level of dirt. 

 

Level 4 - Design Cloth-Service Systems 

Considering the demand for satisfaction as variable, this strategy attempts to offer different (and more 

sustainable) ways of obtaining results that could become socially appreciated and, at the same time, 

radically more favourable for the environment (Vezzoli & Manzini, 2008). We are talking of system 

innovations as ―the result of an innovative strategy that shifts the centre of business from the design and 

sale of (physical) products alone, to the offer of product and service systems that are together able to 

satisfy a particular demand‖ (UNEP, 2002).  
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In relation to the clothing sector this approach leave behind the dominant model centred on selling 

clothes and move towards systems able to offer first and foremost the ―clothing‖ itself and its qualities. 

In general terms this means shifting the social perception of quality from the ownership of new 

products (clothes, washing machines, irons, etc.) to the satisfaction of fulfilling a particular demand 

(e.g. to have clean clothes) (Vezzoli & Ceschin, 2008). 

It contributes to dematerialize part of the consumption by moving the focus from product provision to 

satisfaction provision. This vision is achieved by integrating services associated to clothes that enhance 

the value perception and, at the same time, reduced the need for increase material consumption. It 

implies a technical-productive reorganization that can generate more significant socio-environmental 

benefits than the previously presented strategies.  

Examples of interventions at this level include: 

 rental and care centres by which users don‘t need to be concerned with laundry and 

maintenance any more: clothes are leased  from these professional centres, which take care of 

all maintenance activities such as washing, cleaning, ironing, repair. People do not own clothes 

any more (except some pieces for sentimental reasons and underwear), and they are free from 

any maintenance concerns (Vezzoli & Ceschin, 2008); 

 collective exchange and maintenance centres by which users don't have to do the laundry and 

other clothing maintenance activities in your own home, but in nearby places, together with 

friends or neighbours in local centres. Furthermore these collective clothing care centres often 

also offer other social functions like a cafe, a hobby-room or a kindergarten; in this way 

clothing care is integrated into work, leisure and other household activities, and offers 

opportunities to meet and spend time with people (Vezzoli & Ceschin, 2008). 

Because clothing-service system operate bring changes at system level it can bring radical 

environmental improvements, contributing mainly to the reduction of energy consumption in use 

(HIGH priority), and in the optimisation of clothes life span (HIGH priority).  

Clearly the most fundamental challenge for applying this strategy in the real world is to move people 

away from the notion of ―ownership‖ and all associated cultural values. In this approach the company 

needs to learn how to manage a continuous relationship with the client, creating channels for feedback 

and integrating this feedback on the product-service development/improvement. 

 

Level 5: Changing Life Styles towards Sufficient Consumption 

This strategy attempts to develop activities in a cultural sphere that could promote new qualitative 

criteria regarding to the perception of satisfaction and, thus, modify the demand–supply structure 

towards ―sufficient consumption‖. It is not the same as consumption efficiency (Level 2, 3 e 4) by 

which is meant behaviour that achieves a given level of satisfaction with less input. However, even with 

―less input‖ the individual might still be consuming far beyond what he/she really needs. ―Sufficiency‖, 

in contrast, means lower utility or welfare of a person as close as possible to his/her individual needs.  

 

In this case, the focus is not as much on the introduction of recent technological or managerial 

solutions, but on promoting new qualitative criteria on satisfaction that at the same time are 

economically viable, socially acceptable and culturally attractive (Vezzoli & Manzini, 2008). This last 

level deals with the solutions that effectively change life styles, particularly regarding clothing. Some 
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practical measures include avoiding the use of cloth driers; employing the use of the natural drying 

under the wind and the sun; avoiding ironing. 

Changing clothing lifestyles might imply to have a wardrobe filled with more classic styles in 

complementary colors, allowing to diverse combinations even within the same week, making it possible 

always to have a different appearance every day. It is recommended, therefore, to look for transcending 

the short lasting feature of the fashion, searching for a balance between contemporaneous and extra-

temporal fashion. Lined up with this recommendation, Kazazian (2005) suggests that repair and the 

maintenance can delay the obsolescence of the product. 

Of course companies cannot operate directly on this level alone since it relies on wider social and 

cultural changes that affect an entire society. However, as members of the society, companies on the 

clothing sector can contribute to a positive change towards sustainability on Level 5 with their offers (in 

terms of products or systems of products and services); their marketing content; by promoting better 

consumption patterns among employees and the surrounding community; among other initiatives. 

Conclusion  

The general strategies presented on this paper present themselves in practice as a truly evolutionary 

process as proposed by the authors. Each level supplies the foundation to a higher effectiveness of the 

subsequent level. Companies willing to implement a cloth-service system (Level 4), for instance, need 

to have already some domain and competence on eco-design (Level 2 and 3) in order to obtain effective 

results. Nevertheless, it is possible for a company to jump these levels and all will depend on the 

content of the proposed change and on the company´s managerial and technological capability. 

Thus, the authors understand that improving the design competencies regarding sustainability is a 

fundamental topic to be tackled in order to enable an effective evolution of consumption and production 

patterns in the clothing sector towards higher levels of sustainability.  
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Abstract 

African communities are constantly in a state of flux as the continent grapples with challenges 

associated with rapidly changing socio-technical systems. The concomitant increase of 

tension in such communities demands urgent context-responsive interventions. Localised 

solutions and innovations are indispensable tools for facilitating local appropriation. By co-

opting and engaging end-users through a consensual participatory process, the likelihood of 

successful buy-in is greatly enhanced. Consequently, the key driving force for innovation in a 

variety of sectors is the proactive engagement of all members of a given community. The 

challenges however of working with communities in developing milieu often reveal exciting 

possibilities and promising results provided that the process is open, honest and inclusive 

from the outset. It is imperative therefore to identify means by which to systematically involve 

the various actors (including community members, champions and other promoters and 

interested parties) in driving innovation and sustainable development. 

This paper examines community-driven innovation and proposes a sustainable model for 

innovation and development of localised solutions based on local experiences. Subsequently, 

the Reconstructed Project is interrogated as a promising case wherein a community-driven 

approach led by local champions has been effective in developing solutions to support a 

Community in Tension (CiT) in the Western Cape Province of South Africa. The peer-to-peer 

learning activities, roles of the champions, community participation, sustainability and its 

grass-roots/bottom-up approach are pivotal factors in the success of this project. The lessons 

learnt from this unique project inspire hope for leapfrogging other communities in Africa 

towards a more sustainable future. 

Key Words:  

Co-development; Communities; Community Champions; Community in Tension; Innovation; 

Participatory Design;  Sustainability. 

Introduction 

This paper presents a multidisciplinary, inclusive approach to projects within Communities in Tension 

(CiT).  Through participatory methods and the inclusion of various stakeholders, communities within 

the Cape Flats are solving social issues pertinent to the area. The bottom-up approach discussed within 
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this paper makes reference to ‗the collective designer‘ and presents specific Advice Support Networks 

developed by the Reconstructed Living Lab in partnership with the local community. These include 

Drug Advice Support (DAS), Debtbreaker and the National AIDS Helpline.   

Community in Tension 

Communities can be described as ―coherent areas of social existence identified by a sense of locality 

and community sentiment‖ according to Day (1999:10). Parker and Pereira (2008) advance this notion 

by describing a community as ―a social existence that shares a common thread‖. Communities as 

articulated in this paper refer to both physical and virtual communities. Access to various factors within 

a community can influence its stability. These factors could include technology (Gigler, 2004), social 

empowerment, education (Peterson et al., 1993), and economics (Aruchamalam, 2002).            

 The increase of gang and drug activity on the Cape Flats in the Western Cape is causing tension within 

communities (Plüddermann et al., 2007). These activities have a negative impact on citizens in these 

communities and contribute to a sense of helplessness, especially amongst the youth. The community 

sentiment described by Day (1999), and adopted in this paper, is that a community is a social existence 

that shares a common thread, ownership or participation. A Community in Tension (CiT) can be 

described as a community where the wellbeing of its citizens is threatened.  

Factors for the grounds of tension could include: 

 Lack of economic development (e.g. unemployment, inflation) 

 Social inequality (e.g. lack of social services, social issues such as drug abuse) 

 Lack of education  

 Lack of appropriateness and use of technology (e.g. technology not being utilised fully within 

communities for its intended use) 

 

The tension caused by these factors can be described as a common thread within a community (See 

Figure 1). A CiT therefore emerges and tension would be the underlying aspect holding a community 

together or common thread that is shared by the social existence. For example a community plagued 

with drug and gang activities would appear to have tension amongst its citizens. This could be 

attributed to these activities having a negative impact on the community and leaving a sense of 

helplessness in combating drug and gang activities amongst youth. In this instance the social inequality 

causes tension and leads to the wellbeing of citizens being at risk. This tension would draw a 

community together and provide an opportunity for citizens to collaboratively participate in activities to 

bring about change.  

 A citizen in a Community in Tension (CiT) can be: 

 neutral (is neither affected by the problems that cause the tension or contributing to the 

problems) 

 antagonist – the citizen causing the tension, such as a gangster or drug-addict. 

 victim – the citizen that is caused harm as a result of the problems contributing to the tension, 

for example people injured or threatened by the antagonist. 

 citizen at risk – the citizen that suffers as a result of the tension, such as a family member of the 

victim or the antagonist. 

 reconstructed/reformed citizen – the citizen who used to be an antagonist; someone who has 

caused harm to others but has reformed. 
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 facilitator – the citizen or ―thing‖ (ICT can also be regarded as a facilitator) that acts as a 

change agent to bring about change. 

 community leader – a citizen formally or informally accepted as a leader who acts as a 

spokesperson for a group of citizens within the community, such as a pastor. 

 Care giver / volunteer / community developer – a citizen (within or outside the community) 

who offers time and expertise to assist with the care, education, dissemination of information, 

etc. whose involvement contributes towards addressing the problems contributing to the 

tension. 

 

Figure 1 Community in Tension (Parker & Pereira, 2008) 

Stable Communities or Community of Stability (CoS) 

Gigler (2004) argues that technology should not exclude citizens, but rather be beneficial to the 

community by strengthening relationships. Decreasing tension within a CiT and consequently 

countering the negative effects of tension factors should be the starting point to stabilising a CiT. This 

would include social empowerment, economic development, education and appropriating the use of 

technology (See Figure 2). A Community of Stability (CoS) would ensure a sense of belonging or 

locality and community sentiment as suggested by Day (1999:10). The use and appropriateness of 

available technology could be used to increase stability in such communities 

 

Figure 2 Stable Community or Community of Stability (Parker & Pereira, 2008) 
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Participatory process 

Traditional design approaches were characterised by designers acting as ‗experts‘ with the end-users 

playing a typically passive and subordinate role. Gradually however, there emerged an understanding of 

the link between this non-inclusive strategy and the often lack of ownership of the resultant designs. 

This lack in design adoption is especially prevalent when the community shares a different paradigm to 

that of the designer. The identified shortcomings of this top-down approach in part informed the more 

enlightened co-design (or co-development) approach that came to be known as Participatory Design 

(PD). In the PD ethos, practitioners engage the embedded and tacit design knowledge that is inherent in 

all those affected by a system or design – by people who have the ability and right to influence changes 

to a given system. Thus by co-opting and engaging the creative aspirations of end-users through a 

consensual participatory process, the likelihood of successful buy-in, and sustainability of the enterprise 

is greatly enhanced (Futerman & M‘Rithaa, 2007).  

PD (as elaborated in Table 1) is more akin to ‗participation as an end‘ rather than the more traditional 

‗participation as a means‘, which only sought user-sanction of an already completed design (ibid). 

Table 1 Participation as a means versus participation as an end (Oakley in Kumar, 2002:26) 

Participation as a means Participation as an end 

Implies the use of participation to achieve some 

predetermined goal or objective 

Attempts to empower people to participate in 

their own development more meaningfully 

Attempts to utilise existing resources in order 

to achieve the objective of programmes/ 

projects 

Attempts to ensure the increased role of people 

in development initiatives 

Emphasises achieving the objective rather than 

the act of participation itself 

Focuses on improving the ability of the people 

to participate rather than just achieving the 

predetermined objectives of the project 

Participation is generally short-term Participation is a long-term process 

Participation as a means, therefore, appears to 

be a passive form of participation 

Participation as an end is relatively more active 

and dynamic than participation as a means 

 

Community Champions 

The role of key actors in the form of community champions greatly enhances the possibility of success 

for any activity. The role of such champions is particularly pivotal in instances where there is a high 

degree of novelty or wherein radical change is required by stakeholders to facilitate the adoption and 

ownership of unfamiliar projects or initiatives. 

A servant leadership attitude would serve to consolidate the role of such actors in the life of their 

communities (Creff, 2004). The efficacy of such an approach to leadership is one of enduring and 

inspiring expressions of the anthropocentric ideal of ubuntu. Ubuntu reinforces the principle of 

reaffirmation of the interdependence of community members by positing that ―I am because we are‖ 
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(ibid). M‘Rithaa (2009) further argues that the declaration ―I participate, therefore I am‖ more precisely 

elaborates the centrality of participation in the ubuntu ethos – the communal response to this call is 

critical to the appreciation of ubuntu in participative collective activities. 

Bottom-up Approach 

A bottom-up approach engenders a more egalitarian, community-owned ethos in which the role of the 

‗expert designer‘ or ‗ICT specialist‘ voluntarily relinquishes any delusions to power and accepts to play 

the role of facilitator by negotiating for such participation with community members. Ehn and Badham 

(2002) refer to this phenomenon as ―the collective designer‖.  

 

By ceding control the ‗project‘ can grow organically (and often virally) to suit the specific community 

in which it is rooted. The goal of which is for the project to become autonomous within that community 

– wherein control and management is devolved to participating communities, and not in the hands of a 

select group of ‗managers‘. It is this acknowledgement and utilization of the participant‘s experience 

and tacit knowledge that allow a project/design to become rooted and grow in a community.   

The Reconstructed Living Lab 

The Reconstructed Living Lab is one of ten Living Labs in South Africa, and the first one in the 

Western Cape. The project has grown out of collaboration between Cape Peninsula University of 

Technology (CPUT), a community organisation Impact Direct Ministries (IDM), and the Bridgetown 

Civic Organisation. It has features that are unique in living labs, as it is community led and is based in a 

socially deprived area in Cape Town. 

 

Athlone is situated on the Cape Flats of the Western Cape in Cape Town, South Africa.  It is today 

known for two features, a new football stadium and was the location of the recently imploded power 

towers that used to dominate the area. The society is described as a Community in Tension (CiT). 

Factors for the grounds of tension include: lack of economical development (such as unemployment 

and inflation), social inequality (brought about by lack of social services) lack of education and, lack of 

appropriateness and use of technology (where technology is not being utilised fully within 

communities). Athlone has all these social problems, and is plagued with violence, drugs and 

gangsterism. 

 

The RLab aims through the creation, dissemination and application of knowledge to increase the 

empowerment, upliftment and development of individuals and the Athlone community, including parts 

of it that are in or headed for tension. They aim to do this through the use of innovative ICT solutions. 

The focus is to use Innovative ICT solutions to facilitate health and social care of citizens; to inform 

citizens about problem behaviours, their consequences and preventative mechanism, to education 

citizens and to train them in specific skills that will generate wealth and an enterprise work style. Its 

primary aim is to facilitate the empowerment of the individual and the community.  

 

The RLab offers the local community an opportunity to enhance their skills through the use of various 

technology programmes specially developed to support the needs of the citizens. Another development 

by RLabs partner, Impact Direct Ministries, was a mobile instant messenger aggregation technology 

that can be used to manage mobile chat conversations. The technology could be used to offer additional 

support and advice to people affected by substance abuse, HIV, and general social problems. Its 
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services are available to all members of the local and extended community. By using available 

technologies appropriately, and the CHISIMBA framework for a systems upgrade, RLabs has set up a 

series of Advice Support Networks. 

 

Drug Advice Support 

Drug Advice Support (DAS), launched in 2008, enables multiple advisors to assist during a given 

advice support session. The advisors are volunteers who have received relevant training and whose role 

it is to offer counselling services to people impacted by the scourge of drug abuse.  After a year of 

activity, by August 2009 the DAS system had 9,193 subscribers with more than 750,000 messages 

being shared. This service was co-developed by the citizens using a participatory approach to 

development and to address the tension caused by drugs in the community.  

 

Debtbreaker 

There has been an increase in the number of South African consumers entering into debt to an estimated 

12 million, many of who are unaware of services offered by debt counselors. Debtbreaker, launched in 

April 2009, as a collaboration with a local debt counselling company in the community, aims to offer 

debt counselling via mobile phones to financially indebted consumers. This initiative has already 

serviced more than 1000 people via mobile technology. The community champion, a local debt 

counselling company, now uses the Debtbreaker platform to empower citizens. It is the flexibility of the 

platform that allows it to adapt to stakeholders and communities abilities and needs. 

 

National AIDS Helpline 

In August 2009 RLabs collaborated with non-profit company Cell-Life to provide mobile counselling 

services to people affected or impacted by HIV/Aids. This project is the first of its kind in Africa 

providing real time support using mobile chat as a counselling medium. The service started as a 

community project to educate and inform local communities about the HIV/Aids epidemic using mobile 

phones as a medium. The growth to a national service shows that a community initiative using 

participatory design and development can lead to empower citizens nationwide as it allows for natural 

growth and contextual malleability.  

 

As the above examples indicate, the RLabs aim to place the citizen at the root of the innovation system. 

This has not often been the case as Stoecker (2005) raised the question of whether community 

informatics benefits communities or just business and academics. Being controlled by those with 

funding is essentially a situation, which the community is eager to resist. It is envisioned by the Athlone 

community that the technology and support processes used will be transferable to other socially 

excluded groups nationwide and that this will fuel the empowerment of Communities in Tension. The 

RLabs initiative was achieved by networking and collaboration by stakeholders from the community, 

academia, government, industry and non-government organisations (NGOs).  

 

The University of Southampton and Malmö University in Sweden are also connected to the living lab 

and supported early development of this initiative. The community groups included in the project 

include NGOs, local schools, youth and family centres, citizens and community leaders. The 

Bridgetown Civic Group and the Impact Direct Ministries (IDM) have been instrumental in engaging 

the community in the project. Another important factor to this initiative was the identification of 
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community champions who would drive the projects and engage with the citizens and other key 

stakeholders.  

 

Using the iterative steps presented in Table 2 proved to be helpful in establishing the community 

engagement and the Reconstructed Living Lab (RLabs).  

 

Table 2 Iterative steps in Community Engagement 

Phases of community engagement executed by the RLabs initiative: 

IDENTIFICATION PHASE: 

- Identify Context and Purpose for engagement 

- Identify Community Space for engagement 

- Identify strong community stakeholders who are well respected and active in the community  

NB: Engagement activities should not be burden to community 

PLANNING PHASE: 

- Planning with Key Stakeholders (Plan engagement activities with Community Members you 

already know and with those you don‘t know) 

- Prioritize engagement activities 

- Identify roles of stakeholders in Community Engagement 

- Create your engagement Implementation Plan 

IMPLEMENTATION PHASE: 

- Involve key community stakeholders from the offset 

- Build Relationships (DO NOT make promises) 

- Establish Community Champions 

- Communication mechanisms to enhance engagement 

- Align with Community (Stakeholders‟) Vision and Mission 

ENGAGEMENT PHASE: 

- Divide engagement activities in subsections 

- Engagement with community becomes part of community activities  

- Monitor Progress of engagement 

- Maintain relationships with community and its members 

- Transfer of responsibilities to Community champions 

SUSTAINING PHASE: 

- Establish Community Co-champions who are identified and mentored by Champions 

- Continuous monitoring of progress 

- Strengthen relationships with community and its members 

- Engagement activities objectives/goals measured and assessed  

- Future engagement objectives identified 
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The four stakeholder networks: Community, Academia, Industry and Government have produced 

tangible tools, help, advice and inputs which have made the Reconstructed Living Lab operational (See 

Table 3). Academic, government and industry inputs have been added to the community to enable it to 

take a dominant role in the process. The Community Steering Committee has an independent role and is 

directly responsible for the decisions made at a local level.  

 

Table 3 Stakeholders Activities in the Reconstructed Living Lab (RLabs) 

Community Academia Government Industry 

Steering Committee Incubation Space for Ideas Endorsements Work Groups 

Open Forums Memorandum of 

Understanding (MOU) with 

Community Partner  

Steering Committee Technological 

help 

Development Space Research Agencies  Agreements 

 NGO Partners Internships Basic training for 

volunteers 

Internships Contract Research 

Workshops Research Visits COFISA  

Provision of services International collaboration  Living Labs of 

South Africa 

endorsement 

 

Choice and patent of 

new technology 

Testing of technology  Provision of 

technology tools 

 

The Living Labs Harmonisation Cube (Mulder et al., 2008) enabled the RLabs steering group to 

monitor the development of the project. This tool (See Figure 3) for co-creative research and innovation 

was developed by The European Network of Living Labs (ENoLL), and embodies a shared reference of 

methods and tools that correspond with six important themes of collaboration; these being user 

involvement, service creation, infrastructure, governance, innovation outcomes, and methods and tools 

(ibid).   

  

Figure 3 The Living Labs Harmonisation Cube (Telematica Instituut in the CoreLabs project, 

2007) 

 
CPUT plays a pivotal role as an incubation and innovation space to train volunteers to work at the 

living lab and also to train citizens in life skills that are essential for the community to develop. The 

non-governmental agency (IDM) provides the community space where technology becomes 
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operational. There is a local agreement with CPUT that classifies the community as the leading partner. 

This socio-technnical bridge is important to the success of RLabs, as citizens receive free training that 

builds capacity and enables them to run the project themselves.  The uniqueness of this living lab is that 

the community leads the project and are fully part of the development of innovations.   

 

Capacity building is a key aspect to sustainability and this was achieved through identifying other 

champions in the community who could drive the system. These co-champions received training to 

empower them with the skills to sustain the operations of the project. The funding element came 

through attaching commercial channels to DAS product by allowing other users to use the technology at 

a cost. 

 

Partnerships with academia, government and industry were also important to ensure the sustainability 

of DAS and other projects. Through these partnerships endorsements, equipment and additional funding 

was acquired to support these projects. 

 

The following guidelines shown in Table 4 were drafted from the development of the DAS experience, 

research conducted as well as lessons learnt from other community projects.  

Table 4 Guidelines for a community driven development approach (Parker & Pereira, 2008) 

Guidelines for a community driven development approach 

Identify and define 

the context in which 

development must 

occur 

Community Driven 

Planning 

 

Community Driven 

Development and 

Deployment 

Sustainability 

 

o Develop the 

scope, location, 

population and/or 

other parameters 

in which change 

need to occur 

o Define what needs 

to change 

o Identify the 

stakeholders for 

development to 

occur 

o Identify familiar 

ICT‘s already in 

place 

o Identify the risk 

factors and 

stumbling blocks 

which might affect 

the project 

o Identify the 

resources and 

skills available not 

only from the 

community but 

from all the other  

stakeholders such 

as Software 

Development 

o Planning should 

be driven by the 

community 

o Planning should 

have the 

community needs 

at heart 

o Planning should 

not be too rigid 

but should rather 

evolve along with 

the growth of the 

project 

o Decide which 

procedures and 

methods will be 

followed 

o Plan how 

engagement will 

occur between the 

different 

stakeholders e.g. 

Project 

Management 

tools, Web 

Sharing Tools, 

Priority List  

 

o Develop or adopt 

methods that will 

best suit the 

project 

o Identify 

champions for 

each of the 

stakeholders 

which would act 

as a translators 

between them 

o Innovation should 

be driven by the 

Community 

Champion 

o A focus on 

delivery of the 

product 

o Develop local 

methods to 

delivery which 

best suits the skills 

and resources 

available 

o Development must 

take place in the 

confines of the 

plans and 

principles laid out 

o A ‗bottom-up‘ 

approach for 

sustainability must 

be community 

driven as the 

beneficiaries of 

ICT4D  

o The transfer of 

knowledge should 

take place from 

the project‘s 

inception 

o Intellectual 

property should 

reside with the 

community 

o Tap into other 

overlapping 

communities 

o Identify partners 

from government, 

industry or 

academia to 

ensure project 

sustainability 
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skills, computer 

literacy skills of 

the CiT. 

by the community 

 

Lessons Learnt 

The projects described in this paper are considered successful and by extension sustainable primarily 

because they adopt a bottom-up, inclusive and participatory approach. By acknowledging the goodwill, 

participation and knowledge of the community members, the said projects leant themselves more 

favourably for adoption, implementation and diffusion. 

Further, by negotiating with and enlisting the participation of significant ‗gatekeepers‘ and other key 

actors in the form of respected community champions and effective administration the beneficial impact 

of said projects was greatly enhanced. Social equity and cohesion can be sustainably advanced through 

adopting such progressive strategies (Vezzoli, 2007; M‘Rithaa, 2009). 

Conclusion 

Participatory development provides an opportunity for researchers and the community to work together 

to define a problem, take action and evaluate the outcomes of the project. In the RLabs initiative the 

community is comprised of individual community members, community leaders, representatives of 

community groups including local government, regional development and industry partners. All of 

these actors play an important role in the determining the viability and continuity of these projects. By 

maintaining a bottom-up approach to projects within communities the sustainability of these projects is 

greatly enhanced. Academia – by participating in ‗live‘ or real-life co-design projects – can play a 

significant role by providing incubation spaces for ideas generation, testing of technology as well as 

enabling international collaboration. In so doing, there is an iterative and mutually validating dynamic 

as theory meets practice in a participative and inclusive collaborative space.    
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Abstract 

Underlying any form of design research is the concept of design. This is underscored by the 

current emphasis on design research and design thinking. Yet, whenever one asks a design 

researcher to explain design, they reply with some version of the "Addie" (Analysis, Design, 

Development, Implementation, Evaluation) model. And while everybody is happy with 

describing the whole Addie process, very few people stop to think what actually happens in 

that "black box" called "Design". When people talk about design research, they often confuse 

it with development research and, once again, concentrate very much on the process and very 

little on the actual design. This presentation will consider a number of classic and recent texts 

about design and design thinking, ranging from as early as 1962, to as recent as 2009, and 

illustrate them with examples from current practice in order to reach some understanding of 

what happens in that illusive space called "Design" 

Keywords:  

Design thinking, Cape Town World Design Capital 2014, design positions, research 

paradigms 

 

Introduction 

The traditional ―Addie‖ (Analysis, Design, Development, Implementation, Evaluation) model of 

design, first introduced in 1975 (Branson, Rayner, Cox, Furman, King, Hannum, 1975) is often 

criticized for being a process model, rather than a design framework (DeSimone, Werner, Harris, 2002). 

This is confirmed in the work of Branch (2009) who provides a comprehensive inventory of activities 

to be executed during the ―Design‖ phase, without actually clarifying what really happens in the 

execution of these activities. 

 

This paper will consider four positions of design thinking, specifically as described by Peter Rowe 

(1978). It will compare these elements with Burrell and Morgan‘s (1979) four paradigms of social 

research and then analyze a number of instances of design in the greater Cape Town area, in the 

resultant terms.  It is hoped that this juxtaposition of theory and practice will provide a platform for 

discussion of other examples of what may constitute the act of design. 

 

Theoretical underpinnings 

Peter Rowe (1978) sees design essentially as a form of problem solving. This could be a limiting view 

given that there may well be designs that were not overtly aimed as solving a specific problem but were 

even the result of some serendipitous happy coincidence. Roger Martin (2009:8) hints at a link between 

design and research when he envisages a three-stage ―knowledge funnel‖ (Figure 3) that leads to 

elegance in the design of businesses. 

 



What is this thing called “Design” in design research   - .J. C. Cronje 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 79 

 

 
Figure 3 The Knowledge Funnell (Martin 2009:8) 

 

For Martin design involves identifying the mystery by asking the appropriate research question, then 

developing a set of heuristics or rules of thumb that address the problem, and finally to develop an 

algorithm that will solve the mystery every time. Design for Martin, therefore, is an on-going process of 

improvement, rather than once-off problem solving. 

 

In this way Martin (2009:45) regards design thinking as a 50/50 mix of analytical thinking and intuitive 

thinking, where analytical thinking is considered to be aimed 100% at reliability and intuitive thinking 

as 100% validity-driven (Figure 4). 

 

 
Figure 4 Design Thinking - Reliability and Validity 

Rowe presents a very useful analytical framework based on the purpose of design.  He identifies four 

positions that architects take in their design of spaces: ―First there is a functionalist position, 

distinguished by an emphasis on the accommodation of activities and the influence of building 

technology. Second there is a populist position, characterized by an acknowledgement and 

interpretation of contemporary commonplace building practices and user preferences. Third, there is a 

conventionist position, using an architecture of largely historical reference; and finally, a formalist 

position, using an architecture of formal possibilities for their own sake‖ (Rowe, 1978:124). 

Rowe stresses that the four positions he describes are but four out of a much greater number of 

instances. Yet, these four positions find very strong resonance in Burrel & Morgan‘s (1979) four 

paradigms of social science research, first published in 1962. 

Burrell & Morgan (1979) identify two dimensions along which social science research is conducted. 

These are the nature of social science and the nature of society. They place these two dimensions at 

right angles, and thus create four mutually exclusive paradigms.  The nature of social science research 
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varies between positivist and anti-positivist. The nature of society varies from a society of regulation to 

a society of radical change. The end result is a two-by-two matrix.  

Anti-positivist 

Sociology of radical change 

Positivist 

 

Radical Humanist 

 

 

Radical Structuralist 

 

 

Interpretive 

 

Functionalist 

Sociology of regulation 

Figure 5 Four paradigms for the analysis of social theory. Source: Burrell & Morgan (1979:22) 

Figure 5 shows the four quadrants identified by Burrell & Morgan. The following section will describe 

each of the paradigms in one sentence, and give my interpretation of the aim of each of the paradigms. 

Radical humanist 

Radical humanists are interested in the subjective world, but feel the need to transcend or even 

overthrow current societal arrangements. Their aim is to explore alternatives. 

Interpretive 

Interpretivists believe that the human experience of the world is subjective, and they have a concern to 

understand it as it is. Their aim is to explain situations. 

Functionalist paradigm 

Functionalists believe that the world is objectively discoverable, and that things can be improved by 

―tightening up‖ the rules. Their aim is to develop solutions. 

Radical structuralist 

The radical structuralist view is based on an objective world view. They concentrate on structural 

relationships, believing that radical change is built into the very nature of society. Their aim is to 

describe the position as it is. 

It would seem possible to map Burrell and Morgan‘s four quadrants onto Rowe‘s four positions.  

Functionalist appears in both, and they seem to be pretty much aligned.  However, the other three may 

need some further exploration.  

 

This article therefore presents two similar, but different sets of dimensions that are related to those of 

Burrell & Morgan, but not the same. 

The first dimension relates to the existence or not of a ―best way‖. At the one extreme of the dimension 

is the belief that there is one implied best way to do something and that whether or not that ideal can be 

realized, reaching it remains the ultimate goal.  At the other extreme lies the belief that there may be an 

infinite number of solutions and that these solutions are dependent on an infinite number of contexts. 

This dimension corresponds with Burrell and Morgan‘s positivist/anti-positivist dimension.   

The second dimension relates to the abstract or concrete nature of the design problem or message. This 

dimension relates to Burrel and Morgan‘s dimension of radical change v. regulation.  The extreme of 

regulation is concrete, while radical change is abstract. 

Endless possibility Abstract One best solution 
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Formalist 

 

 

Conventionist 

 

 

Populist 

 

Functionalist 

Concrete 

 

Research aim questions and methods 

The aim of this paper is to survey various design interventions in the greater Cape Town in order to 

explore the landscape of design thinking and design research. Two questions drive the study.  They are 

―What are the common trends that can be indentified in four design solutions in the greater Cape Town 

area? and How can these be classified in terms of Rowe‘s four positions and Burrell and Morgan‘s four 

quadrants of social research? 

The data for this research was taken from the Bid Book for Cape Town‘s bid to be selected to be the 

2014 World Design Capital. The book was scrutinized to find four examples that may fit into each of 

the quadrants. These examples were then analysed to see the extent to which they conform with the 

characteristics of the quadrants. 

 

Discussion 

This discussion will work with the four positions as identified by Rowe. 

 

Functional 

The architect, Mokena Makeka categorically states that ―Design is about finding an intangible way of 

providing solutions to tangible problems and these solutions inspire, excite, educate, involve and 

transcend mere functional requirements‖ (Bid book 2011:252). Nevertheless his winning entry to the 

Design Indaba 10 x 10 housing project presents an example of functional design taken to the full, and 

resonating with Peter Rowe‘s description of functionalist architecture being that which is ―made of the 

‗right stuff‘ and in the ‗right way‘ without superfluous ornament or article (Rowe, 1978:124). In the 

10x10 example the simple functionality of the design is what contributes to its elegance. 

 

 
Figure 6 10 x 10 Housing Project (Carter 2011 2011:253) 

Populist 
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―Cratefan‖ a large public sculpture by Porky Hefer made from beverage crates and executed in the style 

of a ―Lego™‖ figure is an example of work that takes a populist position which, according to Rowe 

calls for ―an inclusive interpretation of the prevailing sociocultural climate, and especially its 

commonplace physical and symbolic qualities‖ as a source for artistic expression (1978:125).  

According to the designer he strives to ―produce work that elicits a smile and sticks in your head‖. The 

multiple resonance with contemporary culture in the form of beverage crates, as well as the activation 

of childhood memory with the figure lends wide popular appeal to this structure. 

 
Figure 7 "Cratefan" (Carter 2011: 153) 

Conventionist 

According to Rowe (1978:126) conventionist design emphasizes historical context of work. This 

contemporary interpretation of Jan Smuts, in front of the Iziko Slave Lodge Museun is an example of 

this conventionist trend. 

 
Figure 8 Jan Smuts (Carter 2011: 178) 

4.4 Formalist 

The formalist position seeks to follow the form of the work, rather than its function. The ―Dreams for 

Africa‖ chair, made by 160 craft women ―to create a legacy of hope‖ (Carter 2011:126). The chair won 

the ―Most beautiful object in South Africa‖ award at the 2011 Design Indaba. 



What is this thing called “Design” in design research   - .J. C. Cronje 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 83 

 

 
Figure 9 Dreams for Africa Chair. (Carter 2011: 263) 

The emphasis is on the message portrayed by the chair – the map of Africa forming the ―wings‖ and the 

African motifs on the upholstery. The chair is more about the message of hope that it spreads, than on 

the function of providing seating. 

Conclusion 

From the preceding examples it becomes clear that the four categories as applied by Rowe can be made 

to apply to the field of design generally, and, indeed the Cape Town Bid Book contained examples of 

each type.  The next issue to discuss then, would be the mapping of Rowe‘s positions on design, to 

Burrell & Mogan‘s four research paradigms. IF this is done, it would allow us to map design strategies 

to research questions. 

In his refinement of Burrell &  Morgan‘s model Roode (1993) identifies four research questions: What 

is; how does; why is; and how should? For Roode these questions are not structurally related and, 

depending on a given situation, researchers may select any combination of questions. I argue that the 

questions are, indeed, related.  Questions may be either subjective, objective, concrete or abstract. 

Objective questions have only one possible answer. In a sense they are therefore normative – things are 

correct or they are not.  Thus the stem of an objective question is likely to be ―How should...?‖  

Subjective questions, on the other hand can have any number of answers, the answers are most likely to 

be ―It depends...‖ Thus, the stem of a subjective question is likely to be ―How does...?‖ 

The second pair of questions are on the ―radical change/regulation‖ dimension. In a world of 

regulations it is essential to know what the rules are meant to achieve, thus the question should be 

―Why is...‖ In a society of radical change it is essential to know what the current situation is, so that it 

might be overthrown or transcended, thus the question would be ―What is...?‖ In my model I add the 

concepts of abstract and concrete to this dimension.  Radical humanists and radical structuralists are 

primarily interested in the abstract concepts underlying society, while interpretive researchers and 

functionalists are interested in concrete understanding, or concrete solutions. 

If one were to combine these research question stems with the research aims, then the four paradigms 

look like Figure 10. 
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Anti-positivist 

How does...? 

Subjective 

Endless possibility 

Abstract 

What are...? 

Sociology of radical change 

Positivist 

How should...? 

Objective 

One best solution 

Explore 

Radical Humanist 

Formalist 

Describe 

Radical Structuralist 

Conventionalist 

Interpretive 

Populist 

 Explain 

Functionalist 

Functionalist Develop 

Sociology of regulation 

Why is...? 

Concrete 

Figure 10 Research aims and research questions 

To achieve each of the four research aims it is necessary to answer two research questions.  One 

question will be about the nature of research into science and technology and the other about the nature 

of society.  Figure 10 shows how the four research aims can be achieved by the four research questions.  

If the research aim is to develop a solution, then the researcher needs to ask ―Why is this not working?‖ 

and ―How should it be fixed?‖  If the researcher wishes to explain, then the questions are ―How does 

this work?‖ and ―Why is it working?‖ If the purpose is to explore the questions are ―What is going on 

here?‖ and ―How does it affect those involved?‖ Finally if the aim is to describe, then the questions are 

―What are the elements of this model?‖ and ―How should they be combined or related?‖ 

In formulating the research questions it is important not to phrase questions using incorrect stems.  In 

other words a question ―What are the reasons for...?‖ is not a correct question. The question should be 

―Why does...?‖  Similarly, ―What is the best way to...‖ is another way of asking ―How should...?‖ 

Using this model one might find a set of two questions to ask for each of the design solutions in this 

paper. 

Functionalists aim to develop solutions. From a functionalist perspective the 10 x 10 project may have 

asked  

 Why are traditional low-cost housing units so dull? 

 How can low-cost technologies be used differently to produce aesthetically pleasing results? 

Similarly, from a populist position the aim would have been to understand what it is that make people 

happy.  The two questions may have been  

 Why do people smile about some things and remember them? 

 What materials can be used to create an enjoyable and memorable work of public art? 

The formalist position is about exploration of the possibilities of form rather than function. Thus the 

questions may be  

 What are the possibilities and constraints of the traditional chair and upholstery in terms of 

innovative design? 

 How do these elements relate each other, and how do innovative and unique combinations 

affect these relationships? 



What is this thing called “Design” in design research   - .J. C. Cronje 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 85 

 

Finally the conventionist position is about working within the regular set of rules to get the message 

across. The purpose is to describe the current situation in such a way that it is easily understood. The 

purpose is not to challenge, but to guide.  Thus the designer of the conventionist statue of Jan Smuts 

would ask 

 What are the most commonly narrated attributes of Jan Smuts the man and the politician? 

 How can these be portrayed visually? 

  

From the above, then, it would seem that there is a case to be made for integrating the research 

questions that can be derived from Roode (1993) and Burrell & Morgan (1979) with the four design 

positions as identified by Rowe (1978). 

Further research could involve firstly classifying all the design projects in the Cape Town Bid Book into 

the four positions, and then speculating how these can be pushed through the ―design funnel‖ of Martin 

(2009). 
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Introduction 

Increasing lighting levels is frequently discussed as an effective means of enhancing the remaining 

vision of people who are partially sighted. Lighting is however a multi-dimensional phenomenon that 

relies on the interaction of a number of variables including: illuminance, luminance, colour, contrast, 

object size, spatial dimensions, surfaces and the human visual system. The research will focus on the 

quantitative and qualitative aspects of lighting and the lighting types in relation to people with de-

generative eye conditions. It is based on a review of the general lighting and vision impairment 

literature. Whilst there are many similarities between the recommendations for normally and partially 

sighted individuals, there are also significant differences that require further investigation. 

Light and vision 

Light is the product of radiation absorbed by the photoreceptors of the human eye. They absorb the 

wavelengths between 380nm and 760nm of the electromagnetic spectrum. Contrast detection is the 

basic task from which all other visual behaviours are derived (Kaufman & Haynes, 1981a). Normally, 

the operation of the visual system involves detection of the stimulus in the peripheral visual field. The 

eye is then turned to bring the stimulus to the central field (specifically the fovea) for more detailed 

examination. For a stimulus to be initially detected it needs to be contrasting in luminance or colour and 

change in space or time. For this operation to successfully take place, (Boyce 2003) discusses five 

important parameters: the visual size of the stimulus, its luminance and chromatic contrast, the retinal 

image quality and retinal illumination. Lighting levels underpin the effectiveness of each of these 

parameters. 

(Boyce 2003) identified a ―plateau and escarpment‖ effect associated with increasing levels of 

illumination and human visual performance. They found that visual performance improves only slightly 

for people with normal vision as illumination levels increase beyond 10 lux. Visual performance 

plateaus with increasing illumination until it reaches a point of escarpment where it plummets with 

further increases in illumination. Thus for the normally sighted population, visual performance changes 

very little with changes in lighting conditions. In fact, much of the lighting literature warns the lighting 

designer to not be caught up in the belief that increasing illuminance levels improves the visibility and 

visual performance of a task (Veitch & Newsham, 1996). Cook (2000) echoes this view. He argues that 

for people with vision impairment luminance is equally as important as illuminance. Quality, not just 

quantity, is necessary for what constitutes good lighting. The quantity of illumination has been found to 

significantly improve the visual performance of people with impaired vision as will be further outlined. 

Illuminance, Luminance and Other Relevant Lighting Terms 

Illuminance is the photometric term used to describe the amount of light visible to the human eye 

(known as luminous flux) incident at a point on a surface (Boyce, 1997; Kaufman & Hayes, 1981a). 

The unit of measurement for illuminance is lumen per meter
2
 or lux. An illuminance or lux meter is the 

tool used to measure illuminance. It contains a single detector with a human eye response filter (Distl, 

2000). Illumination is the general term used to describe the process for producing light. 
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Luminance is the amount of light visible to the human eye that is emitted in a given direction from a 

surface (Boyce, 2003; Cook, 2000;). That is the reflected light coming from a surface. Luminance 

depends on: the incident light on the surface (the illuminance), the reflection properties of the surface, 

and the direction of viewing the surface (Cuttle, 1980). Colloquially, it is commonly referred to as the 

―brightness‖ of a surface or object (Veitch & Newsham, 1996). The unit of measurement for luminance 

is the candela per meter
2
. A luminance meter measures luminance. 

Whilst, luminance is the amount of light, colour is the type of light in visible wavelengths being emitted 

from a surface. Colour is determined by the light‘s spectral composition and the properties of the eye 

(Rash & McGowin, 1996). It consists of three components: hue, saturation and lightness. A colorimeter 

can be used to measure these components. 

Light and vision impairment 

For the purpose of this research, people with partial sight are those members of the population who 

have impaired vision that cannot be assisted by spectacles but still have some residual vision. The 

impaired vision can range from the moderate, where individuals can only perceive the presence of light 

or dark in an environment. The partially sighted population can perceive illumination levels and 

lighting is often advocated and used as a way of enhancing their remaining vision. Illumination cannot 

be perceived by people with no vision, who must rely on vision substitution techniques to perform tasks 

– these people are not included when the phrases ―partially sighted‖ or ―vision impaired‖ are used. 

People aged over 70 years of age, commonly experience degeneration of eye sight. The cause of 

reduced eye sight can include: age related macular degeneration that affects the central visual field; 

glaucoma that initially affects the peripheral visual field; cataract that causes an increase in the opacity 

of the lens; and diabetic retinopathy that affects patches of the visual field. A proportion of people live 

with more than one of these eye conditions. People with partial sight experience deficits in distance and 

near visual acuities, contrast sensitivity, visual fields, dark/light adaptation, depth perception, and 

colour vision. Increases in blur and night blindness are additional complications. The cause of and 

degree to which these deficits occur varies according to the type and stage of eye condition. Less 

extreme visual changes than those with impaired vision include reduced contrast sensitivity and 

dark/light adaptation. This is primarily due to a reduction in the pupil size and a yellowing and 

thickening of the lens (Sanford, 1991). Increases in glare sensitivity can also be present in older people 

with vision impairment. 

It becomes evident when comparing these deficits to the parameters described by Boyce earlier, that 

visual performance is likely to be significantly reduced for older people and people with partial sight. If 

detecting contrast is the fundamental basis of the successful operation of the visual system, the reduced 

contrast sensitivity experienced by vision impaired people becomes a significant limitation. This may 

be the reason for Cornelissen‘s  (Cornelissen, Bootsma & Kooijman, 1995) finding that contrast 

sensitivity is a better predictor of vision performance in real world situations than visual acuity for 

people with vision impairment. 

Light quantity 

Unlike their normally sighted counterparts, it has been found that people with vision impairment require 

and benefit from more light. Julian (1983) found that increased illumination benefited people with a 

range of eye conditions, including cataract, age related macular degeneration and glaucoma. It 

contributed to improved distance visual acuity, contrast sensitivity, near visual acuity and the perceived 

ease of task performance. Whilst increases in the amount of light proved beneficial for all and were 
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greater than those required by normally sighted individuals, the amount of the increases varied from 

individual to individual. People with macular defects benefited from the greatest increase in 

illumination; people with cataracts benefited from smaller increases in illumination; and those with 

glaucoma required similar levels to normally sighted people. The glaucoma finding is likely to have 

occurred because the task used by Julian was a near reading task, and glaucoma primarily affects 

peripheral visual field, leaving central vision in tact. Julian (1983) also found that people with vision 

impairment were less sensitive to glare than was presupposed. 

Cornelissen and colleagues (Cornelissen, Kooijman, van Schoot, Bootsma & van der Wildt, 1994) 

investigated optimal illumination levels for partially sighted individuals by measuring near and distance 

visual acuities, contrast sensitivity and object perception in a realistic environment. They found that 

substantial improvements were made in all aspects of visual performance tested.  There was no 

relationship found between eye condition type and optimal illumination level, highlighting the very 

individual nature of vision impairment – an observation supported by other researchers in the field 

(Boyce & Sanford, 2000; Frasse, 1999; Julian, 1984). 

The same researchers investigated this phenomenon further by examining the relationship between 

illumination level and ability to detect and recognise objects in a real world environment (Cornelissen 

et al, 1995). Again, they found that the light levels at which improvements occurred were often well 

above the level required by normally sighted subjects. A small proportion of the vision impaired people 

did demonstrate reduced performance at the higher illumination levels and it was found that 

illumination levels did vary across individuals. It can be argued that in general, improvements in visual 

performance could be achieved using moderate to high illumination levels for the majority of people 

with vision impairment. 

In two separate research studies, Kuyk and colleagues examined the mobility performance of adults 

with vision impairment in standardised indoor and outdoor environments ( Kuyk, Elliott & Fuhr, 1998). 

They compared mobility performance under photopic and mesopic luminance conditions. Performance 

was measured according to the number of object contacts en route and time taken to complete the route. 

As expected, people with vision impairment performed worse under the mesopic conditions, again 

demonstrating the importance of luminance and illuminance levels as well as object contrast. In these 

studies, visual field deficits and poor scanning abilities were the two most important predictors of poor 

mobility performance. 

Boyce and Sanford (2000) deducted that eye conditions that reduce the amount of retinal illumination 

with a reduction in the clarity of the retinal image are likely to benefit from increases in illumination. 

Boyce (2003) outlined the advantages and disadvantages different lighting systems can have for people 

with different types of vision impairment. For people with cataract, the clouding of the lens limits light 

absorption but also causes greater light scattering within the eye and retina – causing disability glare. 

Increasing illuminance levels can overcome the limitations in light absorption but if scattering is high, 

luminance contrasts are reduced leading to reduced visual capabilities. People with cataracts tend to be 

very glare sensitive to luminances from luminaires and windows. People with defects in the macula are 

likely to benefit most from increases in illuminance levels as it improves the amount of retinal 

illuminace and the clarity of the retinal image. For people with glaucoma and other conditions that 

cause peripheral field deficits, night lighting is particularly important and beneficial. 
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LIGHT QUALITY 

Whilst a great deal of research has taken place regarding the quantities and amounts of illuminance 

levels required for visual task performance for both the partially and normally sighted population, the 

qualitative aspects of lighting deserve (and are increasingly receiving) greater attention by lighting 

researchers (Vietch & Newsham, 1996). Discussions about quality lighting characteristics typically 

revolve around the following areas: visual comfort; luminance ratios and uniformity; glare, veiling 

reflections and contrast renditions; and the colour of the light and its rendition of colours (Kaufman & 

Hayes, 1981b; Veitch & Newsham, 1996).  

A trend is emerging in the vision impairment literature, as well as the lighting design literature, not to 

only consider illuminance levels (quantitative). Authors in the field frequently highlight the following 

qualitative aspects of lighting as being important to the enhancement of visual function for people with 

partial sight: uniformity, glare control and luminance levels (Boyce & Sanford, 2000; Slay, 2002). 

Visual comfort 

Visual comfort includes human aspects beyond the visual system‘s ability to perform a task (Boyce, 

2003). It involves: perceived ease of task performance; adequate stimulation of the visual system (not 

over- or under-stimulation); and limiting potential distractions and perceptual confusion. Causes of 

visual discomfort by lighting conditions include: flicker, glare; shadows and veiling reflections – most 

of which relate to the additional qualitative aspects of lighting. Visual comfort very much relates to 

dimensions beyond visual performance alone. Boyce (1997) found that as illuminance levels were 

raised above 2000 lux a greater proportion of people reported visual discomfort even though increases 

in visual performance continued to be observed. Cornelissen et al (1994) also found that for people with 

vision impairment, the light levels they preferred were not always optimal for visual performance. 

Visual comfort is not commonly discussed in the vision impairment literature. In one research study 

Julian (1983) used perceived ease of task performance as a variable in investigating illumination levels 

for people with partial sight and found that it correlated with increased illumination. 

Luminance Ratios and Uniformity 

It is a commonly held view in the lighting field that luminance levels of various surfaces in the visual 

field should be controlled and limited (Kaufman & Haynes, 1981b). The rationale behind this view is to 

reduce discomfort and eye fatigue resulting from the need for the pupil and lens to adapt to the varying 

luminance levels within the environment. A quality luminous environment is generally believed to be 

one that is uniformily lit and has little variation in luminance levels (Hooper, 1984). This is described in 

the South African Standards for Interior Lighting (SABS0114-1* Edition 2.1 1998), which also 

specifies recommended luminance ratios for different surfaces and environments. Uniformity is 

certainly advocated in the vision impairment literature to ease the need for continuous light/dark 

adaptation, enhance contrast and reduce the effects of glare at the same time (Boyce & Sanford, 2000). 

Kellogg Smith and Bertolone (1986) also recommend lighting design for older people, should brighten 

an entire space evenly, as it deals best with the balance between glare sensitivity, contrast sensitivity 

and the need for more light. 

Veitch and Newsham (1996), however suggest that high uniformity across luminance levels may not be 

as important as traditionally believed and state that further research is required. Hill, Wright and Cook 

(1998) examined the visual performance of partially sighted subjects in an office environment with 

varying luminance level conditions. Uniformity and bright ceilings and walls were found to be optimal 

– a result they found to be similar to research conducted with normally sighted people. 
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Glare, Veiling Reflections and Contrast Renditions 

There are two types of glare commonly discussed in both the lighting and the vision impairment 

literature: disability and discomfort glare. Disability glare is caused by stray light within the eyes that 

veils the retinal image of the object to be seen. It results in reduced contrast and can be caused by light 

sources or bright surfaces. Veiling reflections (otherwise known as reflected glare) are an example of 

disability glare because they reduce overall visibility of an object. They are caused by light sources 

being reflected from a surface directly into the central visual field. It causes a reduction in the 

luminance contrast of the task. Examples of causes include glossy magazines, metal surfaces and 

reflective materials. It can be controlled by using matte surfaces, adjusting the viewing angle and 

positioning of the lighting system behind or to the side of the individual and the task (Kaufman & 

Haynes, 1981b). 

Discomfort glare refers to the discomfort experienced when viewing unexpected bright sources of direct 

or reflected light. It is a physiological occurrence where the eye is forced to adapt to the new darker or 

lighter luminance level (Dickinson, 1998). 

Glare is a factor frequently discussed in the vision impairment literature. As mentioned earlier, glare 

sensitivity increases with the aging lens as it yellows and thickens (Sanford, 1999). It is a particular 

concern with certain eye conditions such as cataract where light scattering within the eye is increased 

and causes disability glare. Thus, the increases in illuminance levels espoused in the literature are 

frequently coupled with statements to reduce the potential for glare. Nonetheless, Julian (1983) found 

that vision impaired individuals were less glare sensitive than commonly believed. Further research is 

required in this area to improve understanding of the relationship between glare and various eye 

conditions. 

Colour 

Colour refers to the spectral composition of light. In relation to lighting there are two important 

attributes: the colour appearance of the light source and the colour rendering properties of the light 

source. The colour appearance of the light source influences the overall colour impression of an area 

(Philips Lighting, 2008). It is indicated by the colour temperature, measured in Kelvin (K), and ranges 

from a ―warm‖ 2500K incandescent lamp to a ‗‘cool‘‘ 5000K – 7000K light of a cloudy day. The 

colour rendering properties of a light source relate to how realistic or natural the colours of the objects 

being lit by the light source appear. They are indicated by a Colour Rendering Index (CRI), symbol Ra, 

which is a standardised scale with 100 as the maximum value indicating the best colour rendering 

properties of a light source. A CRI greater than 80 Ra is considered essential where good rendition of 

colours is desirable (Philips Lighting, 2008). 

It is generally believed that natural light is best for performance (Veitch & Newsham, 1996). Broad 

spectrum lighting, that is, with high CRI values, is most similar to natural daylight. Little discussion 

concerning broad spectrum lighting can be found in the vision impairment literature. Along with 

reduced luminance contrast sensitivity, people with vision impairment also experience reduced 

chromatic sensitivity, lightness sensitivity and have greater difficulties distinguishing between hues that 

are situated close together on the colour spectrum (Arditi & Knoblauch, 1996). Different light sources 

have different spectral emissions (Boyce, 2003). As a result, colours appear different which is why a 

high CRI value is required. Boyce (2003) goes on to state that the effect of the light spectrum is more 

important than illumination for colour discrimination. Mention is rarely given to the colour properties 

of light sources that meet the needs of people with impaired vision and it has not been empirically 
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tested to date. Boyce and Sanford (2000) recommend light sources with high CRI values are necessary. 

Frasse (1999) specifies people with vision impairment require a CRI value greater than 90 Ra. 

LIGHTING TYPES 

Light is produced by natural (daylight) and artificial light sources. The use of each of these sources are 

commonly discussed in a general way in the vision impairment literature. Lighting designers are 

encouraged to find a balance between the use of natural and artificial light to minimise energy 

consumption costs and to facilitate visual performance (and productivity in work environments) and to 

create an aesthetically pleasing environment (Kellogg Smith & Bertolene, 1986). 

Natural light 

Natural light is considered to be the best type of light and most people prefer it, including those with 

vision impairment (Cook, 2000). However, natural light is the most difficult to manage because it is so 

variable and is a cause of heat and glare (Kellogg Smith & Bertolone, 1986). Its magnitude, spectral 

content and distribution all vary according to the weather conditions, time of day and the season 

(Boyce, 1997). The vision impairment literature frequently discusses the need to control daylight to 

maximise illumination and manage it as a glare source (Turner, 1991). The use of window tinting, 

awnings, blinds and curtains is recommended (Cocke, 1992) – particularly in relation to the control of 

direct beam sunlight.  

Artificial Light 

In relation to vision impairment, the two most commonly discussed artificial light sources are 

incandescent and fluorescent light sources. Whilst the lighting industry produces other types of light 

sources,these will not be discussed. 

1. Incandescent light sources 

Incandescent light sources are the most popular sources used in domestic lighting 

environments. They are cheap to install and easy to replace. Being high wattage, they have the 

most expensive running costs. Halogen light sources are a type of incandescent light that are 

increasing in popularity because of the brighter light they produce at lower wattage. The light 

beam produced by incandescent light sources is long and narrow and they have extremely good 

colour rendering properties. Kellogg Smith and Bertolone (1986), as well as vision impairment 

commentators recommend that incandescent light is best used for spot and task lighting. 

Lighting designers also use it when they wish to create a non-uniformly lit environment 

(Kellogg Smith & Bertolene, 1986). 

 

Merz (1982) states that a high wattage single light source in the middle of a room, is not 

adequate to light a room in a home. However, his research found that this is how the majority 

of homes are lit, resulting in illuminance levels that are well below those recommended by the 

lighting Standards. Julian (1983) also found this in the homes of people with vision 

impairment. Incandescent lighting is generally inadequate for providing ambient lighting to 

meet the needs of people with vision impairment, unless there is more than one light source in 

the area and they are positioned carefully – to eliminate any shadows (Dickinson 1998). 

 

2. Fluorescent light sources 

Fluorescent light sources are less frequently found in domestic settings. They are the most 

commonly used light source in office environments as well as in other institutional settings 

such as schools and hospitals. The beam they produce is wide and diffuse resulting in soft-
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edged shadows. They are much more energy efficient than incandescent light sources. They 

come in a range of colour appearances and colour rendering properties. Fluorescent lighting 

works best where a great amount of general light is required in a space with ceiling heights less 

than 4.2 metres high (Kellogg Smith & Bertolene, 1986 ). For people with vision impairment, 

fluorescent lighting should be used where possible for general lighting purposes because they 

are most effective in offering a uniformly distributed light (Dickinson, 1998). High CRI values 

are recommended (Frasse, 1999). Modern triphosphorous fluorescent lighting provides 

excellent colour rendition and is most effective for ambient lighting for people with vision 

impairment (Rosenberg, 1996). 

 

CONCLUSION 

In general, the body of vision impairment research and literature tends to mirror the findings in 

lighting research based on normally sighted populations, with one exception: the quantity of 

illumination required to enhance visual performance. Illuminance levels specified in standards need to 

be seen as the bare minimum for people with vision impairment as a number of research findings have 

demonstrated the gains they obtain from increases in illumination that greatly surpass the stipulated 

South African Standard recommendations. Further research is still required that tests illumination 

levels with different tasks, beyond reading and mobility. Further research is also required to 

investigate the optimum qualitative aspects of lighting required by vision impaired people. In 

particular, the relationship between various eye conditions and glare, and optimal lighting systems that 

incorporate visual comfort, colour rendition, spectral distribution, uniformity and lighting type. 
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Abstract 

This paper is an outcome of a survey which sought to find out the extent to which design 

students are inspired by ICT in using thumbnail sketches in their design process in a 

university in a developing world. In situations where idea development in graphic design 

moves into the digital domain, with developing countries also embracing ICT and its 

technologies, change in pedagogy in graphic design education should be envisaged. The 

possibilities of design students avoiding the rigorous traditional thumbnail sketches was 

put to test as students these days spend long hours on the computer in their design 

development. Using analytical survey, data was analyzed in reference to students‘ 

perception on ICT in the design process. It emerged that students go through their idea 

development now using computer-generated ideas in their development stages against 

the traditional thumbnail sketches. It also emerged that this was possible as a result of 

influences in other creative processes. However these influences were actualized in 

presentations on the computer.  

 

Key words:  

Brainstorming; computer-generation; idea development; thumbnails sketches 

 

INTRODUCTION 

In the creative process of graphic design, thumbnail sketches aid designers to brainstorm in an effort to 

create new ideas. Design educators are glued to the view that there is no creative work without 

thumbnail sketches. Design students are therefore trained to hold on to the tradition of going through 

thumbnail sketches in their sketch books before transferring them to their design work. With the 

introduction of computers in the pedagogy of graphic design changing the way students currently go 

through the creative process, with students spending most of the time on the computer doing their 

sketches for the creative process. With this situation, can the creative process require the traditional 

thumbnail sketches for successful idea development? 

Pressures from clients in the design industry are now pushing designers to find quick and alternative 

ways of creating good and creative designs within the limited spate of time a day depending on the 

day‘s pressure. This has become possible as a result to the technological advancement and introduction 

of information communication and technology (ICT) is playing a dominant role in designers creativity 

endeavor. As it stands now, students in the Department of Communication Design do supply a lot of 

thumbnail sketches on paper in support of their finished design piece. They do this to fulfill pedagogical 

requirements of the design processes. Anecdotal evidence shows that these are normally done after they 

have finished execution of the final design for assessment. However, these thumbnail sketches are 

supposed to be done at the second stage of the design process. It however shows that there seems to be 
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a deviation in students‘ ability to follow strictly the design processes in terms of doing thumbnail 

sketches, as required by the pedagogy.  

 

Design educators hold on to the assertion that students must produce quite a sizeable number of 

thumbnail sketches for an effective and creative design piece. This assertion by educators that lack of 

students‘ inability to produce creative designs was put to scrutiny in this study. The paper initially 

discusses the various literatures for and against the use of traditional sketches in the creative process of 

design. Other methods of creative thinking are also assessed against the backdrop of thumbnail sketches 

and later discussions and results on students‘ perception on ICT in thumbnail sketches. 

 

LITERATURE SURVEY 

The traditional method  

Traditionally, the designer‘s way of thought has to go through the design process to communicate 

effectively. The design processes - problem identification, brainstorming/thumbnail sketches, roughs, 

finished rough/comprehensive, and the final design – will have to be followed through as the lay down 

rule (Fig. 2). Even though this is done in line with the creative process such that when a problem is 

identified, the relevant ideas are encoded in the subconscious mind, it is given ‗life‘ by the use of 

thumbnail sketches. Altering it could endanger the smooth process of idea development.  

 
Fig. 1: The ‗traditional method‘ of design process 

It stands clear to realize that the design process is placed in line with the creative process in the field of 

graphic design. The creative process could be seen as the constituent of following through this process. 

A major issue is when and how to put the pieces together until the creative ideas burst from the 

preconscious, processing into conscious awareness. And this idea is also consciously verified, 

elaborated and then applied as in verification and must be represented in either two or three dimensions 

to give its graphic perspective. It means the process might be the ‗lateral‘ sequence of actions as we are 

made to believe. The primitive thought which sparks idea development that is externalized begins a 

continuous cycle of repetitions of imagery and representation until, at one point, the designer decides to 

draw sketches (Hasirci & Demirkan, 2007). 

This study attempts to answer a critical question; what actually influenced the creative drive among 

students in this day of ICT? In other words, where do these ideas sprout from in this day of ICT where 

students literary ignore these ‗structured stages‘ of idea development? A fact remains that no new 

design exists by itself and that all have a source of birth. It must surely sprout from a stem which is 

absolutely from the environment. Environment here means anything made by man or nature be it all the 

designs done from the pass of time or anything around us.  

And for the designer or the creative person, any entity can be a source of inspiration, be it in small 

sketches or otherwise. The most suitable ideas are picked and applied as a solution to a design problem. 

And putting down all these ideas could not necessarily be the numerous traditional thumbnail sketches 

required. These thumbnails could also be less than the ‗minimum of ten‘ sketches per project and set 

the tone for the creative process to begin. 
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Creative process 

Design is always transit through the creative processes of preparation, incubation, inspiration and 

verification (Wallas, 1926). These processes are explain by Wallas as: preparation - that which 

focuses the individual's mind on the problem and explores the problem's dimensions, definition of issue 

and observation; Incubation - where the problem is internalized into the sub-unconscious mind and 

nothing appears externally to be happening; Inspiration or insight - where the creative idea bursts forth 

from its preconscious processing into conscious awareness or the moment when a new idea finally 

emerges; and Verification - where the idea is consciously verified, elaborated, and then applied. 

Empirical studies situate the concept of "incubation" in Wallas (1926) as a period of interruption or rest 

from a problem and this aids creative problem-solving. Ward (2004), in supporting this model 

hypothesis, the incubation in creative problem-solving enables the "forgetting" of misleading clues. 

Absence of incubation may lead the problem solver to become fixated on inappropriate strategies of 

solving the problem.  

Barron, (1988) thinking along the same line, places great emphasis on subconscious and chance 

processes in the creative process. In a four-phase "psychic creation model‖ he rather proposes 

Conception (in a prepared mind), Gestation (time, intricately coordinated), Parturition (suffering to 

be born) and emergence to light. The tone of Barron's model supports the popular view of creativity as 

a mysterious process involving subconscious thoughts beyond the control of the creator. Perkins 

(1981), in contrast argues that subconscious mental processes are behind all thinking and, therefore, 

play no extraordinary role in creative thinking. Just because we cannot fully describe our thought 

processes does not mean we are not in control of them.  

 

Today the creative processes adopted for creative work in design has been derived from the ―Ideation‖ 

models. What is more important to note also is that creative thinking tools such as brainstorming 

enables one to have vast ideas to choose from. These processes the designers undergo to get their 

creative work by doing thumbnail sketches or preliminary drawings also referred to as idea 

development 

  

The creative process in idea development 

Expanding Wallas‘ (1926) model along with the creative process of idea development proposes four 

distinct processes in idea development as preparation, incubation, illumination, and put 

implementation/verification as one step. In incubation, Wallas believes the conscious and 

subconscious mind are working on the idea, making new connections, separating unnecessary ideas, 

and grabbing for other ideas. Illumination is the ―Eureka‖ moment that many of designers spend hours 

questing after. And when it hits, the creative urge is so incredibly strong that one loses track of other 

happenings. Interestingly, the ―illumination‖ moments mostly happen at the most inopportune times; in 

the shower, when driving, working out, or when sitting in a mind-numbing meeting that one cannot get 

out of. The impulse here is to get the idea out as soon as possible, which may be difficult due to lack of 

access to the proper design tools at the moment. 

 

At this stage designers only see the creation at the end. They do not recognize or care much about the 

processes that generated that idea, especially when clients, supervisors, lecturers, and directors expect 

the end product on a certain schedule as in the design profession. This process does not work smoothly 

that way. Designers know that for every good idea, there are at least a few that do not work out, but 
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they cannot know ahead of time what and how it is going to work out and what will not. And this does 

not exclude the traditional method of idea developing. It is at this stage that thumbnail sketches become 

useful in plotting out ideas for the process. 

 

Thumbnail sketches in idea development 

Thumbnail sketches are a series of small unrefined drawings; just brainstorming ideas that will be 

refined in coherent design later. According to Hodges (2009), it is about an exploration of over 60  

possible solutions, narrowing down to just a handful of best ideas. In other words, one works through  

and generates multitude of ideas in a relatively short period of time.  

 

Very often, ideas are construed as representational images of some object and are taken to be concepts, 

although abstract concepts do no\t necessarily appear as images. Many philosophers consider ideas to 

be a fundamental ontological category of being. Ross (1985), in analyzing Plato's Theory of Ideas, 

considered the concept of idea in the realm of metaphysics and its implications for epistemology. Ross 

asserted that there is realm of forms or ideas, which exist independently of anyone who may have 

thought of these ideas. This sometimes arises in a reflex, spontaneous manner, even without thinking or 

serious reflection  (Lessig, 2001) 

 

Idea strives to enhance the very ways people think, learn, and use technology, both within and outside 

of the realm of formal education. Pulling back the veil on the illusion of infinite choice, ideas project 

programs and spur learners of all ages to follow their curiosity and apply critical thinking skills to 

virtually any topic. Furthermore, following through ideas, the creative process develops. 

 

Significance of thumbnail sketches in creativity 

Hodge (2009), supports the idea that putting ideas quickly on paper is the only way to evaluate them to 

see if they are worth exploring further. According to him, computer renderings and modern CAD and 

modeling packages are great, but thinking on paper with a good old-fashioned pencil is always the place 

to start. 

 

In dealing with clients, Hodges (2009) advocates that showing sketched thumbnails or compositions to 

clients, will potentially save you an enormous amount of time as they explains how early in the process 

you get client approval. Arguments in support of traditional thumbnail sketches in briefs include giving 

students the license to think freely and creatively and come up with several good ideas that might not 

otherwise surface. They enable designers to draw quickly and without thinking too much about the 

results yet. They also help designers to think faster and open the creative doors to designers and enables 

them select favorite composition using the selected thumbnail sketch to create their designs. 
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Idea development beyond thumbnail sketches 

Despite these thoughts, it is significant to know that, other latent attributes do engage in the idea 

development stages. This stems from the fact that creativity does not take place ex-nihilo (Ward, 2004). 

Existing images, ideas, and objects are mostly resources one scans through for most effective result. 

Creating from an existing idea calls to mind brainstorming for ideas. This brainstorming may go with or 

without thumbnail sketches. With the advent of the ICT and the internet, together with the revolution in 

the graphic design industries, designers offer series of ideas and template in magazines and dailies. Also 

available are ‗shutter stocks‘ and ‗image banks‘, where one can copy a lot of images and layout and 

which they incorporate in their creativity process. And with these, why would graphic designers these 

days have the need for thumbnail sketches since these creative processes and design processes were 

developed in an era where there was no internet technology? 

 

Heuristic thinking with thumbnail sketches 

Plsek, (2003) proposes that the heuristic thinking can also be the basis for creativity in idea 

development.  Marewski et al (2009) present a review of research on fast and frugal heuristics, arguing 

that complex problems are best solved by simple heuristics, rather than the application of knowledge 

and logical reasoning. Heuristic thinking is an important faculty of our mind that is extremely 

resourceful when it comes to problem-solving questions. It always starts from an initial unresolved, 

unanswered, unknown or undecided situation, which could be called "initial pattern". Such thinking can 

also be unstructured and will not follow any pattern. 

 

Trial and error with thumbnail sketches 

Through ‗trial and error‘ or ‗trial by error‘ creative ideas can also spring up. This is a general method of 

problem solving, fixing things, or for obtaining knowledge. Learning does not happen from failure itself 

but rather from analyzing the failure, making a change, and then trying again. The error here alludes to 

the failed means or attempts, which are discarded until the right way is found. 

 

In the field of computer science, it is called ‗generate and test‘. In elementary algebra, it is "guess and 

check". This can be seen as an approach to problem solving and is contrasted with an approach using 

insight and theory. In trial and error, one selects a possible answer, applies it to the problem and, if it is 

not successful, selects (or generates) another possibility that is subsequently tried. The process ends 

when a possibility yields a solution. In today‘s instances it is the introduction of the electronic graphic 

through the fast growing word of information and communication technology. In this level of 

developmental series, thumbnail sketches are made by the designer with the problem in mind. These 

sketches are analyzed and those which cannot meet the specification are discarded. And these can take 

place on the computer with the right kind of software or tool relevant for the designer. 

 

Convergent and divergent thinking with thumbnail sketches 

Standard intelligence tests measure convergent thinking, which is the ability to come up with a single 

correct answer. However, creative process involves divergent thinking, which is the ability to come up 

with new and unusual answers where multiple responses can satisfy a problem. 

 

Convergent thinking aims for a single correct solution to a problem whereas divergent thinking 

involves creative generation of multiple answers to problems (Guilford, 1967). Divergent thinking is 

most associated with creativity as they both give room for flexibility thinking and could be associated 

http://www.answers.com/topic/divergent-thinking
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with thumbnail sketches in graphic design. This is because through thumbnail sketches the various 

ideas which arrived through subconscious mind come to life in a form of small sketches to solve a 

problem (Hasirci & Demirkan, 2007). In this regard thumbnail sketches are often a form of getting 

creative works. 

 

Now where can one place convergent thinking which is providing one solution for considerations to a 

problem? Can we say it is possible to give one or two solutions to design problem through an existing 

image modification? Taking an old design and manipulating as a new design as quick as possible can be 

a convergent thinking solution for creative idea development. The internet is aiding most designers 

today, limiting them of the hassle of thumbnail sketches by providing the necessary options of designs 

for which the designers can use in their creative works. 

 

This does not make the current designer lazy as others might want us to believe. Rather this should be 

seen as taking advantage of the advancement of the technology. The solution is at your door step; pick, 

add some to it and it yours. It will however be possible that without thumbnail sketches graphic 

designers can effectively do creative works through getting inspiration from existing images and 

through image modification. 

 

Today, ICT is providing vast information on most subjects that designers wish to research on. The 

magic is that, it is possible to develop ideas on the computer through modifying images either by 

changing the colour of the original design or redoing it. With all the possibilities of ICT, do designers 

still do thumbnail sketches to arrive at comfortable ideas? It is possible to get images of people using 

the digital camera or digitizing photograph or art piece like mosaic, painted works by scanning them 

and later manipulating them on the computer. In doing this manually as a rule in designing, it is 

possible for the designer to make several mistakes so he must resort to thumbnail sketches which set the 

pace of the benchmark. But the computer is flexible and can alter changes at every mistake.  

 

To this end we sought to find out how design students today come out with their creative works - 

whether they create through the traditional thumbnail sketches on paper or just by image modification 

and their perception on ICT in today‘s design creative process. 

 

Method 

Participants 

The population under study was the students of the Department of Communication Design, Kwame 

Nkrumah University of Science and Technology (KNUST), Kumasi, Ghana. The population of students 

of the department is five hundred and eighty – seven (587) out of which two hundred and six (206) are 

females and three hundred and eighty-one (381) are males.  

 

The data was obtained from a subset of the total population in such a way that the knowledge gained 

will be the factual representative of the total population under study. This was further targeted to only 

third and final year students of the department of Communication Design which is 132 and 172 

respectively. 

The researchers assumed that the target population is a true representation of the Department of 

communication design who can provide credible information for the research based on the following: 



Thumbnail sketches on idea development: the drawing board vs computer 

generation   - E. Appiah & J. C. Cronje 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 100 

 

1. The students of communication design undergo the design process during their practical 

works after two years of basic design where thumbnail sketches are the fundamental 

approach to design and creative process. 

2. The third and final years have learnt the discourse of design and gained enough practical 

work experience both academically and during internship; 

2.1.  working under serious supervision and stress,  

2.2. had some experience in the actual designing, and 

2.3. making them adopt certain style in their creative processes and can really give 

practical responses to the research questions. 

 

We used the analytical survey method which had quantitative or numerical data being analyzed by 

means of appropriate statistics. Primary data through questionnaires were later analyzed with the data 

analyses software of SPSS. 

The use of the convenience sampling technique in getting students to answer the questionnaires was 

employed, with the questionnaires given out randomly to students. Out of the 587 total populations of 

students in the Communication Design Department, two hundred (200) students were selected as the 

population sample. Hundred (100) students were sample from each of the third and final year groups. 

The sampling was done randomly as the researchers gave out the questionnaires to student just before a 

class session. In this regard hundred (100) questionnaires each were given out to each class.  

It was revealed that out of 200 questionnaires given out, a hundred and six was answered by males 

(106) and Ninety-Four (94) by females. Out of this number Fifty-Two (52) were female and Forty-Two 

(48) were males among the third year group. Fifty-Eight (58) males and Forty-Two (42) females were 

recorded for the final year group.   

 

 3
rd

 Year Students 4
th
 Year Students Total 

Males 48 58 106 

Females 52 42 94 

Total 100 100 200 

Table 1: Population and gender of respondents 

 

Data Collection 

Questionnaires were given to students upon entry to their classroom. This way any student from any of 

the two year groups could be considered. Once the hundred questionnaires were distributed completely, 

the students who have access to the questionnaire turned out to be the true representatives of the entire 

class. This was to avoid selection bias where questionnaires will be given to favoured students only. 

Students were encouraged to answer and return them to the lecturer who put them in an envelope and 

handed them to the researchers after close of the class.  

The questionnaires were in two categories of ten questions each. The first is to find out the practical 

views of thumbnail sketches in idea development and the second was to find out their perceptions of the 
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ICT in idea development among students today. The two questionnaires aimed at comparing two 

variables which are Thumbnail Sketches and  ICT. They are aimed to find out which of them aids idea 

development as it stands today. To this effect, the ten items in each case weigh the same. However the 

two sets were all close ended questions to avoid ambiguity in the responses given by the respondents. 

 

Discussions and results 

The use of thumbnail sketches and the ICT in idea development cannot be avoided as far as creativity is 

concerned. In each case, the impact of the use of any one of them can influence students either 

positively or negatively. The research sort to finding the extent to which thumbnail sketches influence 

idea development as it stands today where we have technological advancement which makes it possible 

to use ICT and the computer to brainstorm. 

The questionnaires were designed to reflect personal feelings about what actually goes on in the minds 

of designers and what they actually do in coming out with creative designs. The result shall provide 

answers to whether they ignore the application of thumbnail sketches or they depend exclusively on 

computer applications the whole time. The researcher set out to find the extents to which creative ideas 

are inspired by thumbnail sketches in this day of information communication and technology or 

otherwise.  

This study stressed on the various ways by which students come out with creative ideas. Creative 

thinking result in creativity and this comes in so many ways like rational thinking, convergent thinking, 

divergent thinking, heuristic thinking and try and error. However all these thinking are actualized 

through physical representation. And in these cases, students go through some of these creative thinking 

whilst they have the idea in their subconscious mind. To actualize these ideas in this day of information 

communication and technology, two issues arose: thumbnail sketches and computer-generated drawings 

or ideas.  

To start with, it is rightly expressed according to the students and from deductions made, that students 

do put the ideas they researched for in the form of thumbnail sketches. These thumbnail sketches that 

they talked about are the computer generated ideas that they crafted themselves as a resort. Deductions 

per the analysis showed that students do not like doing actual thumbnail sketches in the traditional way 

when they are developing ideas. Significantly, they cannot do without thumbnail sketches and that 

thumbnail sketches help them to come out with creative works.   

The results of this study support the notion that students do creative works but have totally replaced the 

traditional method of thumbnail sketches in the idea development stages with computer-generated 

ideas. According to the majority of participants of this study, they do manipulate images or ideas on the 

computer until they get their desired work and that they do so many ‗crazy‘ ideas by modifying ideas 

copied from the internet.  

Looking further, students have the view that computer-generated ideas are not thumbnail sketches but 

they normally do thumbnail sketches after works have been finished on their creative work. The main 

reason given for adding thumbnail sketches at the end of the idea development process was for 

academic purposes.  

Lastly thumbnail sketches are necessary to idea development but this is being replaced by computer-

generated ideas. Students can create more than five computer-generated ideas for selection to 
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comprehensive and final. The issue is, do students revisit their old conventional way of creating 

thumbnail sketches or they are encouraged to perfect the skills involved in the use of computer in 

generating ideas since both aimed at idea generation? 

This study shows that as students versioned the ideas in the subconscious mind, they go to the computer 

direct after they have researched for the necessary images to go with their design. Also, as information 

and communication technology has provided students with so many options of possibilities it is 

possible for student to copy layout from the internet to which they incorporate in their design work just 

by making it better.        

Students have actually attested to this fact that they understand the several ways of creative thinking 

and how they could be made a reality. This they do either through the thumbnail sketches or computer 

generated (generating ideas through image, layout, text manipulation which are at times copy from the 

internet and making them better).  

 

Significantly, students do not go through the traditional method of doing thumbnail sketches when they 

commence work but rather replace it with computer generated ideas. This stems from the fact that the 

age of computers is having a massive impact on idea generation by shared negligence to the 

conventional method of thumbnail sketches. The bottom line here is whether students should be 

encouraged or supervised to do thumbnail sketches or to go on with their own ‗shortcut‘ of computer 

generation of ideas, the results and impacts also another area of academic research. 

Computer renderings are great, but thinking on paper with a good old-fashioned pencil is always the 

place to start (Hodge, 2009). But the desire to skip sketching and jump straight to the computer or work 

out your solutions as digital sketches is also a possibility. We see nothing wrong with that, especially 

for one‘s own experimental work. It is possible to manipulate images to come out with a creative works 

with the computers. It has the necessary tools like ‗undo‘ or ‗redo‘ to correct mistakes. Also whilst it is 

possible to build sketches on the computer, it might not be as fast as sketching multiple concepts on 

paper. 

The information and communication technology has many tools that help the designer execute his ideas 

more effectively. With ICT, designers start their design from the scratch to the finish at times without 

going through the ‗traditional‘ thumbnail sketches. Several ideas can be experimented with in other to 

arrive at the desired design or until a desired design is archived. 

 

Conclusion 

The purpose of this project was to find out the extent to which design students are being inspired by 

ICT in their idea development in the current wave of technology or otherwise. The result obtained from 

the research has given rise to the fact that with the time and pace in the design process, students need to 

be encouraged to learn to do thumbnail sketches in the language they understand. The purpose of 

graphic design education is to prepare students for the professional practices (Resnick, 2003). And as a 

project-based, each project will require its own method of approach to the solution, which will not 

matter most in the end, rather than the product. However, pedagogical models need to be realigned to 

meet today‘s needs in the graphic design education. 
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And for pedagogical reasons, students should be encouraged to add to their final designs, their 

computer-generated ideas. This could be the print-out of their computer-generated ideas or the source of 

their brainstorming ideas. This will encourage students to be more sincere in submitting accurate works 

in terms of thumbnail sketches. This way, students will be ‗sincere‘ in following through the design 

process. It will also encourage the proper use of ICT in their ideation process and thereby increase their 

creative thinking abilities. 

 

As a way of strengthening their creative ability with ICT and computer-generated ideas, students should 

be allowed to produce several phases of ideas generated during idea exploration, be it several layout 

exploration or image modification or text. This way, students will learn to be bold in developing ideas 

with or without information and communication technology. 
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Abstract  

The relationship between creativity and constraints is often described in the literature either 

in rather imprecise, general concepts or in relation to very specific domains. Cross-domain 

and cross-disciplinary takes on how the handling of constraints influences creative activities 

are rare. In this paper, we explore these particular issues in two creative domains: art and 

engineering design. These domains vary so greatly in terms of number and types of 

constraints in play that we argue for considering them as opposite extremes of a continuum of 

levels of creative freedom. By comparing two case studies of Danish cutting-edge proponents 

of creative expertise thus exemplifying each domain, this preliminary exploration mainly 

focuses on similarities in how such successful professionals work with constraints to frame 

their creative process and ensure its progression toward the final outcome. Our main 

observations suggest that despite vast differences between the two domains, significant 

patterns and strategies reoccur. From a list of nine such similarities identified, four patterns 

are analyzed across the two domains in more detail as a contribution to encourage further 

advancement of cross-disciplinary research into the ambiguous role of constraints in 

creativity.  

 

Keywords 

Design, engineering design, creativity, constraints, art, filmmaking 

 

Introduction 

While conventional wisdom might suggest the benefit of having infinitely many ways to proceed during 

the first phase of a creative process, recent scholarly work on the complex role of constraints in such 

activities points in another direction. In common use, the term ‗constraint‘ is easily associated with 

limitation and requirements. Within design, a basic working definition is provided by Vandenbosch & 

Gallagher (2004:198): ―Constraints are limitations on action. They set boundaries on solutions―. Based 

on a more mathematical view, the ‗problem solving paradigm‘ meant to operationalize creative 

processes assumes that if the constraints of a given problem are known and well-defined, a solution can 

even be computed (Simon & Newell, 1972; Simon, 1996). 

 

While the delimiting feature of constraints is obvious, this paper builds on the idea that certain 

constraints can also be helpful and even crucial in creativity. We have discussed the double role of 

constraints as restrainers as well as enablers for creative processes together with the possibilities of 
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balancing the polarity in a more conceptual and theoretical manner elsewhere (Author2 & Author3, 

2010). With this paper, we want to take a more exploratory and hands-on approach grounded in 

empirical data stemming from our current broader research projects. Our aim is to compare the role of 

constraints as creative enablers in two seemingly opposing domains: art and engineering design. After 

introducing the theoretical foundation for the paper, we present data stemming from award-winning 

experimental filmmaking (Author1 et al., 2010) to epitomize artistic creation, and data from studies 

within cutting-edge industrial engineering design (Author2, in press). We deploy a multi-perspectival 

and multidisciplinary approach in our analyses to unearth similarities and confirmative examples of 

some of the archetypical patterns of the complex role of constraints as described in the literature. Our 

discussion and outlook suggest further work regarding more profound microanalyses that would have to 

look for additional patterns and demonstrate dissimilarities and domain-specific discrepancies as well.  

 

Theoretical foundation 

Consensually understood as the generation of something novel (i.e. original, unexpected) and 

appropriate (useful) following Sternberg & Lubart (2009:3), creativity seem to be tightly intertwined 

with the challenge of surmounting delimiting factors such as obstructions, demands and other 

restrictions on the path toward completion of a creative task. In recent years, ‗constraint‘ has become a 

terminological catchall to facilitate articulation of these concerns. The influence of constraints on 

creativity has been investigated on an abstract level and in several more domain-specific settings, but 

no cross-disciplinary framework with clear-cut terminology has yet been established. 

 

Typologies of constraints 

The fact that the term ‗constraint‘ lends itself so easily to numerous heuristic initiatives, research into 

constraints has become a tangled aggregate comprising studies within philosophy of sports 

(Lewandowski, 2007), literary history (Andrews, 2003), engineering (Nuseibeh & Easterbrook, 2000) 

and management theory (Goldratt, 1990), to name a few. Despite this interest in constraints across 

academic fields, current scholarly work on the topic tends to aim either very broadly by focusing on 

creative agency in a nearly all-embracing, abstract manner or very narrowly by investigating the role of 

domain-specific, concrete requirements in various creative processes.  

 

This schism is exemplified by the three main contributions to a tentative typology of constraints so far. 

One of these can be found in ‗How designers think‘ by architect and designer Bryan Lawson (Lawson, 

2006) who has developed a cube-like model of constraints specifically related to design problems. 

Given the metaphor of a (static) cube to represent a total of 32 (2*4*4) kinds of constraints, Lawson‘s 

model does not address issues of dynamic correlativity between the different types, nor does he probe 

voluntarily chosen obstructions and how they influence the specific solution space.  

 

The idea of an agent freely setting up challenges and obstacles for himself in a creative process is 

pursued by artist and psychologist Patricia D. Stokes whose book ‘Creativity from constraints: The 

psychology of breakthrough‘ (Stokes, 2006) explores the role of self-imposed constraints. In her view, 

creative breakthrough can be achieved somewhat systematically by employing a dichotomic conceptual 

framing of the problem space. Along the lines of the ‗problem-solving paradigm‘, Stokes argues that 

artistic creation is about solving ‗the creativity problem‘, whereby she emphasizes conceiving the 

framing of the creative process in highly rational terms. Stokes uses studies of one domain (art) to 

launch a nearly all-embracing framework to capture what she sees as a common, conceptual structure 
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across various creative disciplines, from visual art and literature to fashion and advertising. Even 

though she embarks onto building generalized typologies, the seminal work of Norwegian philosopher 

and social scientist Jon Elster in that regard seems to have slipped her attention. 

 

In his book ‗Ulysses unbound‘ (2000), Elster explores the notion of self-binding and pre-commitment 

in its broadest sense, from democracy to voluntary curtailment in the arts. Most interesting for our 

present purpose is his suggestion for an overarching tripartition of; 1) intrinsic (inherent in the 

material), 2) imposed (by external agents and clients, e.g. in the form of a design brief or a commission 

for a work of art) and 3) self-imposed constraints (voluntarily self-binding). Elster‘s proposal for a 

fundamental typology is a big contribution to ongoing research into constraints as it addresses the basic 

question of the ontic origin of constraint. In our view, such a theoretical bottom-up approach seems the 

more fruitful way to proceed toward establishing a tentative typology of constraints. Rather than launch 

yet another typology to merge key conceptualizations across creative disciplines based on various 

down-stroke examples, our aim is to begin somewhat more cautiously by probing what we see as two 

strongly opposing, creative domains based on real world datasets.  

 

The ambiguous role of constraints 

Stacey & Eckert (2010) propose a continuum of levels of ‗constrainedness‘ of problems from various 

domains, essentially with over-constrained problems (i.e. engineering) on one side and under-

constrained problems (i.e. artistic creation) on the other. The premise for this continuum of relating 

challenges in engineering to artistic creation is the assumption that constraints possess a more complex 

role than simply being a set of conditions that concentrate a given solution space (Dorst & Dijkhuis, 

1995; Dorst & Cross, 2001). A natural question to ask, therefore, is whether the presence of constraints 

in fact benefits creative agency or rather hinders it.  

 

Current literature suggests two opposing answers: based on quantitative experimental data, Amabile 

(1996) has tried to show that imposing constraints on creative agency reduces the actual creativeness of 

the outcome. Other researchers such as Stokes (2006; 2007) argue that constraints are a vital element in 

any creative process, and that they might in fact leverage creativeness. Hence, it appears that constraints 

play a dual role as a catalyst for both delimiting and opening creative activities by simultaneously 

restraining, obstructing and narrowing down the solution space as well as enabling, promoting and 

emancipating creative intentions. Merging this paradoxical ambiguity has been attempted by Author 2 

& Author3 (2010) with a specific focus on design processes. This approach, though, has put less 

emphasis on the art perspective 

 

Cross-disciplinary views 

As existing literature either tends to employ abstract levels of analysis (Amabile, 1996) or look toward 

specific domains (Lawson, 2006), we see a potential in cross-disciplinary comparisons of concrete 

elements of the relationship between constraints and creativity. In our view, there is a need to find 

points of departure for cross-disciplinary, theoretical advancement to help bridge findings from art and 

design based on a shared focus on how constraints, given their dual role as restrainers and enablers, can 

leverage the productivity and the level of aptitude of creative agency. In our further considerations, we 

use some of the general, abstract conceptual considerations together with our domain-specific studies to 

analyze how different groups of expert professionals employ constraints to enhance their creativity. 
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Methodological approach 

In our individual research, we are interested in the dual role of constraints and what enables and spurs 

creativity from various perspectives, based on our backgrounds ranging from philosophy and aesthetics 

through industrial and engineering design to cognitive science and management. This allows for a 

cross-disciplinary view on these matters, and in this exploratory paper we apply these angles to a 

comparison of two sets of data (A and B). The datasets can be conceived as extended case studies, 

following  Weisberg (2006). We have selected what we argue are ‗extreme‘ cases representing the 

opposing ends of a continuum of creative freedom or ‗constrainedness‘ as described by Stacey & Eckert 

(2010): experimental filmmaking to exemplify art as the ‗under-constrained‘, open extreme, and 

industrial engineering design with its specific technologies, materials and regulations (Nuseibeh & 

Easterbrook, 2000) as the ‗over-constrained‘ or rigid end of the continuum.  

It is a nice coincidence that we all have access to such complementary domains through our current 

empirical works. Being located in Denmark, we are in a somewhat unique position to be able to access 

data from two world-class players working on cutting-edge issues in their respective fields in close 

vicinity of each other: the engineering design teams of Company, a Danish company being the global 

market leader in specific medical plastics (to ensure anonymity, we have chosen to disclose the 

company‘s proper name), and the world-renowned Danish film directors Lars von Trier and Joergen 

Leth. Company is well known for its innovation processes (Tidd et al, 2005; Roetnes & Staalesen, 

2009), and in 2000, von Trier won the prestigious ‗Palm d´Or‘ at Cannes Film Festival, honoring his 

outstanding creative work as the director of the film ‗Dancer in the Dark.‘ Moreover, Leth has won 

numerous awards for his many poetic short art films and documentaries. 

 

The material for the two case studies were each collected in slightly different manners, but analyzed 

with the same general approach. The selected film, ‗The Five Obstructions‘ (dataset A), can be seen as 

a highly innovative, self-referential, experimental documentary of the creative process of film director 

Joergen Leth. The footage contains documentary parts as well as conversations and interviews. The 

data in set B was collected in a longitudinal participatory ethnographic study at Company, consisting of 

field notes, audio and video recordings as well as interviews. The perspective of participatory and 

engaged observation – transcending the illusion of a neutral, detached and thus objective observer - is 

shared in both cases.  

 

For our analytic purposes, we searched for and selected sequences from both sources around the key 

notion of how the observed actors work actively with constraints to enhance creativity. Both datasets 

were then analyzed individually. The analyses were then compared by employing our cross-disciplinary 

backgrounds as a heuristic resource and to avoid the focus getting biased. Our aim was to screen our 

data from a ‗designerly perspective‘ and employ our diverse backgrounds for triangulation (van de Ven, 

2007) between our three individual observations. With regard to the film, this was performed as 

individual parallel coding for examples of such creative handling of constraints, done by the authors 

during a screening of the film as a basis for a later selection of representative scenes based on a group 

discussion. The final case study from Company was analyzed by all three researchers and the results 

compared in relation to the material from the film. 

 

Data 

The datasets we base our analyses on may be seen as rich descriptions of observations of creative 

processes conducted by leading professionals in their respective field of expertise. Both the two Danish 
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directors and Company are consensually considered world-class proponents of creative practice, which 

ensures a wide-ranging relevance of the findings these cases thus facilitate. Even though we base our 

analytical exploration on material conveniently at hand in our familiar working environments in 

Denmark, we would argue that this research design may contribute to yield insights of relevance to 

various creative disciplines and areas of research. 

 

Dataset A - ‟The Five Obstructions‟ 

Joergen Leth, a nestor among Danish film directors, released his short art film ‗The Perfect Human‘ to 

critical acclaim in 1967. What reviewers and film buffs were attracted to was not least the innovative 

way in which Leth had set up obstructions for himself to help spur creative vigor. Leth called these 

measures ‗rules of the game‘. Some thirty years later, another lauded Danish director, Lars von Trier, 

conceived a cunning homage to his mentor. Although the project emerged from conversations between 

the two auteurs, the overall design for the film was von Trier‘s idea. As a sly, provocative artistic 

challenge, Leth was asked to recreate his old masterpiece five times, each times succumbing to shrewd 

constraints conceived by von Trier. After the completion of each task, Leth got in touch with von Trier 

who then reviewed the film and thus proposed even more challenging constraints for Leth in the 

ensuing task. The outcome of these remakes and conversations was released as ‗The Five Obstructions‘ 

in 2003 to much acclaim.  

The conceptual design of the film and the nature and role of the various constraints has been explored 

in more detail in (Author1 et al, 2010). As the film is not a mainstream production, we deem it relevant 

to provide a brief overview of the five sets of constraints, i.e. the five obstructions. To challenge Leth‘s 

preferred long-take idiom and detach him from familiar surroundings, von Trier‘s Obstruction no. 1 

means that Leth must go to Cuba and make a highly abrupt film with additional stylistic demands such 

as no use of artificial lighting etc. The abruptness is caused by a material constraint, namely that Leth 

can only use a frame rate of 12 frames per second (12 fps), which yields a jerky, convulsive feel to the 

film. Leth, however, uses this constraint imaginatively by letting a Cuban gentleman dance and then 

edit the film in a way that creates a distinct flow despite the abrupt movements of the dancer. For 

Obstructions no. 2, von Trier challenges Leth‘s moral constitution by ordering him to what Leth sees as 

the worst place in the world and there, in the appalling surroundings of Mumbai‘s red light district, 

enjoy a luxurious meal while starring as the male lead in the film. Leth‘s use of translucent screen to 

partially detach himself from the location upsets von Trier who devilishly claims that Leth has cheated. 

So in Obstruction no. 3, Leth can either go back to Mumbai and remake the film or work with no 

constraints at all. Although perplexed by this sneaky punishment, Leth eventually opts for the latter and 

decides to do a film noir in Brussels. For Obstructions no. 4, von Trier provokes Leth by making him 

do a cartoon; a genre they both hate. In Obstruction no. 5, von Trier has already made the remake. Leth 

must do a voice-over narration written by von Trier and abandon all control by taking full artistic and 

formal responsibility for the film. 

Given the ingenious, sly design of the film as conceived by von Trier, various hermeneutic approaches 

have been suggested, in particular in (Hjort, 2008a). A psychological stance in which Leth is considered 

as being prone to having to taste his own (aesthetic) medicine has been suggested by Dwyer (2008). 

Following a homo ludens perspective (Caillois, 1961; Huizinga, 1998; Rodriguez 2008), Ponech (2008) 

suggests seeing the film as an agonistic game whose object of rivalry is Leth‘s artistic autonomy. This 

view is supported by the Danish title itself, ‗De Fem Benspænd‘, where ‗benspænd‘ literally means the 
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foul of (illicitly) clipping an opponent on a football pitch to make him lose his balance and fall. The 

importance of constraint handling is in this way emphasized in the very title of the film. 

Dataset B – ethnographical data from a study at Company 

Data set B consists of ethnographical data from a longitudinal participatory study at the Danish 

company Company, an international producer of disposable medical equipment. The researcher, 

Author2, spent more than six months as a designer and researcher working with the company with the 

purpose of gaining a better understanding of the relationship between constraints and creativity in a 

real-world engineering design setting. In the study, creativity is understood as suggestions that the team 

or organization considers both novel and useful. The study employed a mix of observation methods and 

documentation techniques with the main activity being participation in the company environment and 

day-to-day design processes as an active design team member. 

 

At Company, constraints were found to play a fundamental role and the observations showed the 

important dual role of constraints in terms of being both a limitation to and a prerequisite for creativity. 

Too few or too many constraints seemed to have a negative impact on creativity, whereas the 

formulation, rationale and ownership of formal constraints played a significant role in defining their 

influence on creativity. The tacit constraints held by the designers appeared to have an equally 

significant function, and the designers were highly focused on constraints in their work. Observations 

showed that the designers were using four main strategies for creative management of constraints: 

•    Blackboxing constraints 

•    Temporarily removing constraints 

•    Introducing own constraints (self-imposed constraints) 

•    Revising problematic/challenging constraints 

A full description of the study and the observations can be found in (Author2, in press). 

 

Analysis 

Based on the two data sets above as exponents of art and engineering design, we have used the data to 

compare different aspects of constraint management in the two domains. When comparing our 

individual analyses from the datasets, we produced the following list of shared observations across the 

domains: 

1)  No constraints is often the hardest challenge 

2) Even the cruelest constraint can be seen as a motivational challenge, i.e. the ability to turn 

constraints into enablers 

3) The importance of self-imposed constraints 

4) Bending constraints to facilitate new solutions and to provoke the initiating agent 

5) Pairing constraints to solve different constraints with the same element 

6) Turning down ideas based on non-verified constraints 

7) Using constraints to control the creative process 

8) The playful, crafty duel between constraint initiator and constraint executor  

9) Several levels of constraint construction (e.g. TrierLethActors and Marketing 

DesignersProduction experts) 

From matching this list against dataset A and B once more, four clear patterns emerged:  

 



The ambiguous role of constraints in creativity: a cross-domain exploration – M. 

M Biskjaer, B. Onarheim & S. Wiltschnig 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 110 

 

Pattern no. 1: The limiting effect of no constraints 

While engineering design is recognized as a constraint-intensive domain (Ajit et al, 2008; Stacey & 

Eckert, 2010), art might be seen as a creative domain marked by very few and loose constraints. In ‗The 

Five Obstructions‘, it is evident that von Trier and Leth see constraints as drivers for creative agency, 

and that Leth is actively seeking to be constrained in his creative process. Leth and von Trier agree that 

‗no constraints‘ is the most evil challenge Leth can get, and when faced with this completely free task 

in Obstruction no. 3, Leth chooses the ‗film noir‘ genre, which relies heavily on constraints understood 

as conventions (Hirsch, 2008; Naremore, 2008) or what Elster (2000:190-200) calls ‗soft constraints‘. 

When von Trier asks Leth to help him to come up with obstructions, Leth explains that he prefers the 

rules to be externally imposed. Later, von Trier shows disappointment with the fact that Leth seems to 

get more confident for each constraint that is imposed on him. All these observations resemble both the 

deliberate search for a constrained setting and the importance of constraints for creative agency as 

described in the Company case. 

 

Pattern no. 2: Playfulness and balance 

As discussed by Author2 & Author3 (2010), constraints can be seen as both restrainers and enablers in 

creative processes. In (Author2, in press), it is a key observation that at Company, the exact same 

constraint was described as both limiting and enabling on different occasions, supporting the 

assumption that it is not a question of constraints being either-or, rather they are both-and. At Company, 

one designer could describe a constraint as limiting one day and as enabling the next and in the same 

meeting, two designers could express completely opposite views on the same constraint. Also, 

constraints that were highly unpopular when introduced ended up as triggers for new innovative 

solutions.   

 

This duality of constraints is also apparent in the film. Some constraints are initially seen as severely 

limiting by both Leth and von Trier, e.g. the demand of maximum 12 frames per second in Obstruction 

no. 1 to which Leth replies: ―[i]t will end up as a spastic film‖. However, as soon as Leth starts to work 

with the challenges, his strong motivation and positive approach render the limiting constraints 

powerful enablers for creativity. So what is first seen as a highly restraining set of requirements ends up 

producing innovative and fascinating solutions. Leth notes this himself: ―[a]t first it feels suicidal, but 

then I think that I have to find motivation and turn it into something motivating‖. Also, Leth describes 

the process as just a game where he tries to make the best of it and even calls one of the constraints ‗a 

gift‘ (Hjort, 2008b:25), while von Trier complains that no matter what kind of obstruction he comes up 

with, Leth just gets inspired and creates something brilliant. Our comparison emphasizes the 

importance of the attitude by which the designers approach the constraints as such, and their selection 

of the constraints they consider enabling. 

 

Pattern no. 3: Levels of constraint handling 

Motivation, openness and playfulness appear to be essential to the various ways Leth works creatively 

with the constraints introduced by von Trier. At Company, the most creative processes observed were 

all associated with a playful and positive view on the constraints at hand. In the film, this ‗playing with 

constraints‘ operates on three levels: a) individual (Leth‘s view on the constraints), b) between the 

initiator and executor of constraints (the relationship between von Trier and Leth) and c) in between the 

executor, or receiver, of constraints and his subordinates (the relationship between Leth and his actors). 

All three levels can be found at Company as well, both in hierarchical terms and in a production line 
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perspective. In hierarchical terms, the same dynamics are apparent inside the design teams, between 

executives and project managers and between the project managers and the designers. In a production 

line perspective, the last two can be compared to the relationship between marketing (defining initial 

constraints) and the design teams, and the relationship between the design teams and specialist 

functions such as production engineers. All three levels represent the importance of balancing 

constraints, between seeing them as absolute and limiting or flexible and enabling, and in deciding 

which of these roles to give certain constraints at certain points in the process.  

 

On the individual level (ad a)), Leth consciously chooses how he perceives different constraints, seeing 

some as absolute while playing and relaxing others. Also, he introduces his own motivational 

constraints such as his level of ambition: ―I want to make a good film despite whatever constraints I 

get.‖ At the end of the film, Leth is even questioning whether: ―[a] rule alone can block anything‖. The 

same playful balancing, confidence and positive approach was observed in the successful creative 

processes at Company, where no constraint could ever hinder a good outcome. 

 

The communication between von Trier and Leth involves the same elements where von Trier is 

consciously trying to control Leth through the constraints while Leth makes it a challenge to bend the 

constraints without breaking them. Leth illustrates this dynamics as a tennis match, playing back and 

forth over the net. Some of the same dynamics can be seen at Company between the marketing 

department formulating the initial constraints and the designers, where the designers like to ‗surprise‘ 

the marketing representatives by turning their constraints into something exiting and unexpected. In 

(Author2, in press), it is stressed that constraints at Company were often formulated with a certain type 

of solution in mind and with the purpose of governing the following process in that direction. The 

designers, however, focused on bending the constraints in order to explore all possible solutions, 

including those conceptually outside of what could be considered the initial intention. 

 

In his communication with his actors, Leth gives them what he himself considers ‗half-open‘ 

constraints. In this way, he in fact takes the role of von Trier, seeking to formulate constraints that will 

provide a desired result, but utilizing the skills and creativity of the receiver of the constraints. By doing 

so, he translates the constraints from von Trier to fit his own constrained setting, and then formulates 

new constraints for his actors within this environment. The same translation and reformulation of 

constraints was observed at Company, both in the project managers communicating with their teams 

and in the design teams collaborating with specialists such as production engineers. 

 

Pattern no. 4: „Pick your battles‟ 

At any given stage of the creative process at both Company and in the film, a vast number of 

constraints were at play – even in projects whose purpose was to have ‗no constraints‘. At Company it 

was observed that the experienced designers started new projects by looking for the tricky constraints 

and then focused mainly on these throughout the process while blackboxing the rest. Leth employs the 

same strategy, choosing some constraints to explore/relax while accepting other constraints, e.g. when 

he exclaims: ―[t]hat is a fantastic idea, but it is not following the rules‖. In both domains, the creative 

experts will carefully ‗pick their battles‘ as a way to navigate in a complex setting and to focus their 

creative efforts on a graspable part of the problem. This relates to balancing the poles as described by 

Author2 & Author3 (2010). Additionally, the creative professionals will add their own constraints to 

the already complex problem space, seemingly as a way to make it easier to navigate. In both domains, 
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these self-set constraints were observed to be as important as the externally imposed, formal 

constraints. 

 

Conclusions and outlook 

In the above, we have provided an initial exploration into palpable similarities of creative handling of 

constraints across two domains, art and engineering design, characterized by a highly different degrees 

of ‗constrainedness‘. This investigation is based on proposed conceptual considerations from the 

current body of scholarly work and two datasets, A and B. Across both domains and in all patterns 

analyzed, the role of motivation, playfulness and embracement of constraints seems to be the key to 

achieving a highly creative result, and it is an important point that the selective treatment of constraints 

in Pattern no. 4 ‗Pick your battles‘ appears equally important in art as in engineering design. Intrinsic 

constraints such as the delimiting, typically physical, features of a material, be it plastics or digital 

media, appear in both domains, as do imposed constraints like deadlines, costs and other concrete 

requirements. What our exploration has revealed, however, is that the role of the self-set constraints and 

their crucial importance when first introduced seems essential in both domains. Even though there were 

evidently more such self-set constraints in the art case (A), these constraints appear as important for the 

directors as the most absolute, external constraints did for the designers. Thus, all three types of 

constraints as proposed by Elster (2000) in his basic tripartition of intrinsic, imposed and self-imposed 

constraints appear in both case studies, but in different numbers and with varying degree of flexibility 

for each domain – stressing the fundamental differences between these opposing domains.  

 

In further research into this field, the linkage between creative handling of constraints and emergence of 

inspirational spurs and insight moments should be investigated, describing the actual consequences of 

the creative patterns in each domain (Author3 & Author2, 2010). While we in this paper as a 

preliminary exploration have focused primarily on the similarities between art and engineering design 

as opposing creative domains, future work should of course also study the differences between the two. 

As ‗The Five Obstructions‘ admittedly is an example of experimental filmmaking, the film‘s relation to 

other modes of artistic creation should be further probed. The present comparisons have been 

performed on a macro-level, but the observed similarities could profitably be investigated in more detail 

to disclose potential nuances and discrepancies within each pattern, e.g. by comparing single scenes 

from the film with video recordings from Company. Starting from Stacey & Eckert's (2010) continuum 

and the assumption that the two domains compared in this paper may be seen as extremes of this 

disciplinary scope, we presume that the observed similarities in creative constraint handling are present 

in the intermediate part of the continuum as well. The need to pursue and validate this hunch calls for 

further studies, too. By exploring differences in types of constraints and levels of severity across 

domains and comparing their influence on creativity, future work can hopefully help advance cross-

disciplinary research into constraints and creativity of relevance to both art and design. 
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Abstract:  

Analysis, design, implementation and support are the traditional ADDIE model used for 

developing information systems. The paper will discuss the design of a collaborative 

information system, with the focus on the components of an information system. The South 

African construction industry, from the general contractor's perspective, is used as a case 

study for the different methodologies.  

 

The construction industry differs from other manufacturing industries. Subcontracting is the 

norm, no construction design changes are allowed without the consent of the principal agent. 

The client communicates with the principal agent, but the client is ultimately responsible for 

all payments to the general contractor. Construction companies also differ in the type of 

construction performed, and the number of full-time employees has no relationship to the size 

of the construction work undertaken.  

Collaboration between the stakeholders is crucial, and this research will look at some 

principles that must be considered when designing collaborative systems for the industry. The 

stakeholders involved and communication methods are the cornerstone for collaboration on 

the construction project. Other factors such as access to information technology and the 

attitude and beliefs of the stakeholders influence information systems usage on construction 

sites. 

Keywords:  

Collaboration, information technology, construction industry, systems analysis and design 

 

Introduction 

Skill and creative abilities are necessary when developing information systems. Designers must 

consider not only the different components of an information system, but also the systems development 

lifecycle and the characteristics of the business environment of the proposed system. 

 

This paper uses the South African construction industry as a case study to discuss the different 

components that must be considered when developing a technology based collaborative system for this 

industry. The IS-model, created by Johnson and Tate (2004:Online), is used to link and discuss two of 

the main components of an information system, people and processes. The stakeholders involved in the 

construction industry, and thus part of any collaborative system, the attitudes and beliefs that must be in 

place, the information that are used for collaboration and the role of technology will be discussed. 

Introducing design thinking and software development 

Creating solutions for opportunities and problems is what software designers do. Not only do they need 

to understand the business environment, technical knowledge and skills are important and they need to 
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understand how people think, react to change, work and communicate (Satzinger, 2007:10-112). This 

implies that system designers  

 Need to understand the people that are associated with the product; 

 Be able to integrate their technical knowledge, people skills, business knowledge and creativity 

to understand the environment and then to design the solution; 

 Collaborate with users of the systems, business experts, technical specialist and others to gain 

an understanding of the problem, and to develop the most appropriate design. 

 

The systems development lifecycle is a well established general methodology used to understand and 

development software applications. Different variations of the SDLC exist, but common to all these 

methodologies is the need to identify the opportunity or problem, analysis of the requirements for the 

proposed software system, designing the system and coding and testing the new system (Satzinger et 

al., 2007:51-62; Shelly & Rosenblatt, 2010:18-24). . Paton (2010: Online) concurs, and lists four 

necessary steps used to solve software problems: 

1. Understanding the problem that must be solved; 

2. Creating and considering ideas for alternative solutions; 

3. An iterative process is used to refine the ideas; and 

4. Validation the solution continually. 

 

Information systems are generally described as consisting of five components. The physical layer 

consists of the hardware required control and executes the software programs; software that controls the 

hardware and manages the information processes; data that are transformed into information; the 

processes that describe the tasks and business functions that people perform in the organization; and the 

stakeholders consisting of everyone involved in the information system (Satzinger, 2007:8; Shelly et 

al., 2010:6). 

 

In contrast, Johnson and Tate (2004: Online) argue that the human behaviour is the integral part of an 

information system. This is illustrated by their model of an information system, depicted in figure 1, 

that view information processing as consisting of two parts, namely IS-based information processing 

and human information processing.  

 

Figure 1: The modified IS model incorporating both atomised data and rich data as system 

inputs, processed by the IT-based and human components (Johnson & Tate, 2004:Online) 
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The Johnson and Tate model of an information system will be used to guide the identification of the 

components of a collaborative system for use in the South African construction industry. The focus of 

this article is on the people involved and the collaboration processes that are used in the South African 

construction industry.  

 

Designing a collaborative system for the construction industry: a first step 

The construction industry depends on the interaction between stakeholders, the information that is 

required for the building process in order to complete the construction project on time, within budget 

and with the expected quality (Hjelt & Björk, 2007:289; Sampson, 2007: Online). Sommerville and 

Craig (2006:51), describes the communication processes in the industry as chaotic, as depicted in figure 

2.  

 

Figure 2 Traditional chaos in communication within the construction industry (Adapted from 

Sommerville & Craig, 2006:51). 

 
 

Authors such as Lehto and Himanen (2002:216), Emmitt and Gorse (2003:23) and Turk (2006:188) 

highlights the interaction between human behaviour and technology as factors that affect the 

information flow the construction industry. The advantages and disadvantages of the use of information 

technology are discussed by various authors (El-Mashaleh, 2007: 289; Goh, 2004:9-10; Love et al., 

2004: 514-517; Oladapo,2007:268; Samuelsen, 2008:14-15). The lack of information technology 

knowledge, skills and the changing environment brought about from the use of information technology 

are some of the stumbling blocks to the use of information technology in the construction industry. 

According to Yang et al. (2006:104-105), smaller construction projects also tend to use less information 

technology. 

 

Human participation is an integral part of an information system, according to the Johnson and Tate 

model. Different stakeholders are involved in any construction project as discussed by Tserng, Dzeng, 

Lin and Lin (2005:245), Bennett (2003:13). Wang, Lin and Lin (2007:571), Josephson and 

Hammarlund (1999:682). Figure 3 depicts only one example of the typical stakeholders of the 

construction project. 
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Figure 3: Construction supply chain framework for the general contractor (Adapted from: 

Tserng, Dzeng, Lin & Lin, 2005:245) 

 
 

Collaboration depends on the interaction between the stakeholders. The personal and long-term 

relationships between the different stakeholders, commitment to the communication processes in place, 

a trust in the environment and other participants influence the communication process (Chong et al., 

2009:157; Kern & Kersten, 2007:567; Paulraj et al., 2008:58; Lee-Kelley et al., 2004:654; Rezgui & 

Zarli, 2006:771). Hard and soft issues, as depicted in Figure 4, influence the working relationships 

among virtual teams (Lee-Kelley et al.,2004:654-655).  

 

Figure 4 Competing factors for virtual teams (Adapted from Lee-Kelley et al., 2004:654) 

 

 
 

There is thus an opportunity to create a technology based system that can assist with collaboration 

between stakeholders. Before designing such a system, the system requirements must be understood 

and defined. A first step towards the analysis process would be to determine: 
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1. Who are the people involved in the construction project? 

2. How does the industry use information technology?  

 

Research methodology and results 

The South African construction industry was used as a case study to identify the stakeholders involved 

and the information processes that are shared between the different stakeholders.  Various authors, such 

as Benbasat, Goldstein and Mead (2002: Chapter 5:82), Blaxter (2001:73) and Yin (2009:8, 13) 

discussed reasons for the use of a case study research methodology. A case study methodology was 

considered as appropriate because of: 

 the social nature of the problem, and 

 the emphasis in the industry on the communicative relationship between the stakeholders. 

 

The study was limited to 

 The communication practises in use between the general contractor and the other stakeholders of 

the construction project, and 

 Information sharing processes used by the general contractor and the other stakeholders of a 

construction project. 

 Smaller South African construction companies in the Western Cape. 

 

Data was collected through semi-structured interviews and detailed explanations on communication and 

information sharing practices were given by interviewees. More than 30 interviews were done, and 

interviewees ranged from contract managers, owners of smaller construction companies, site agents, an 

architect as well as a project manager. 

 

The stakeholders involved in the construction process 

General contractors in the South African construction were asked to list the main stakeholders to a 

construction project. As can be seen in figure 5, the architect, engineer, supplier, the various 

subcontractors and consultants are identified as the stakeholders commonly involved in a construction 

project and compares well with Tserng et al. (2005:245) list of stakeholders.  

 

Figure 5 List of stakeholders to the construction project 
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There is also big focus on health and safety in the construction industry, and all construction projects 

must have health and safety officers, although such officers are not directly involved with the physical 

construction process. The client, although commissioning and paying for the construction works, has a 

much smaller role on the construction project than expected. This is because the majority of 

construction projects the principal agent is the link between the general contractor and the client. For 

example, all instructions regarding the project must be conveyed through the principal agent. It was 

found that either the architect or a quantity surveyor acts as the principal agent. 

 

 

Stakeholders are not only linked together in terms of the information processes, but also in relation to 

the construction project. The construction project is in the centre, with the construction site and 

construction office managing and controlling the information processes, as can be seen in figure 6. The 

contract manager is ultimately responsible for the success or failure of the project, and acts as a buffer 

between stakeholders from other companies and the construction project, as highlighted by the 

following quotes from two contract mangers: 

"Nothing happens if I do not know about is"   and 

"(we) do not encourage direct communication from professional team to site or sub-

contractors. There is some casual communication between all, but formal communication 

must go thru office." 

 

 

Figure 6: Stakeholders in relation to the construction project 

 

Communications methods used on a construction project 

Communication methods ranged from phone calls, emails and, meetings and the postal services. Figure 

7 depicts the communication methods used in relation to each stakeholder and the general contractor. 

Phone calls and informal meetings are not shown as it is used by all for various reasons. 
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Figure 7: Communication methods of the construction industry 

 
 

Email is the most popular communication method, yet it is not used to communicate to every 

stakeholder. For example, although subcontractors are used on every project, only 64% of the general 

contractors used email to communicate with subcontractors. The same information is also received in 

more than one format, as illustrated by how construction drawings and contract instruction are 

distributed.  

 

The management and control of contract information was highlighted by interviewees as difficult to 

control and keep track of. 63% of the drawings received by the general contractor are on paper as well 

as in an electronic format. Drawings are controlled from the contractor's office, yet used on the 

construction site. Drawings are regularly superseded by new drawings, increasing the management 

thereof. As one contract manger explained: 

"Drawing control is a very complicated thing, and unless you have lots of juniors and it will not 

keep them busy the whole time, it is a nightmare. I end up doing it and I am never in top of it".  

 

Contract instructions emailed to the general contractor, written in the site instruction book or minuted 

during the site meeting. The general contractor must then also distribute this information again to the 

subcontractor. This highlights the complexity of the information management and distribution for the 

general contractor. The general contractor can only claim for additional cost to the original contract 

value if backed by an authorized contract instruction.  

"Anything financial or change in specification will be recorded and we will make sure it 

is in the site instruction book" 
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Information technology usage on construction sites was low. Only 44% of the companies interviewed 

had access to information technology on the construction site, and then only the management, contract 

managers, project managers and site agents, had access. Less than half of the companies used mobile 

access to the Internet while on the construction site. Mobile devices were mostly used for reading and 

responding to urgent emails. 

 

Summary and next steps 

Figure 8 is an enhancement of the Johnson and Tate model for a collaborative information system for 

the construction industry. 

 

Figure 8 Enhancement of the Johnson and Tate model for a collaborative information system 

 

 
 

This research only addressed the stakeholders involved and the communication processes used by the 

general contractor while busy with a construction project. The information requirements and 

information processes must be added to the model.  
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Abstract: 

This paper describes the context of home-based healthcare (HBHC) in a deprived South 

African community. This is done by means of ethnographic and design methodology, which 

was utilised to elicit a deeper understanding of the home-care context. The ethnographic 

aspect extracted relevant social and cultural insights with respect to this environment, 

whereas the design phase intended to co-develop a technological ‗solution‘ to some of the 

associated challenges in home-care. A foremost insight for the research team was that 

caregivers require ample support in their daily service or care routine. It has become clear 

that any solution should not only alleviate the service aspect of care, but also consider 

caregivers‘ emotional and social challenges. This ‗social aspect‘ is not always considered 

during the design of a technology solution, whereas respective service design methods 

certainly helped to identify and explore these. Useful, thus, is an approach whereby 

ethnography could create a deeper understanding of the context, and co-design could expand 

on this through collaboration and engagement in finding ‗solutions. Ultimately this paper, 

then, has the goal to provide a detailed analysis of the relationship between research, 

(bottom-up) design, and development in presented HBHC contexts. It is hoped that this 

endeavour will inform a broader framework of design thinking, action research, and 

development policy. 

Keywords:   
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Introduction 

The South African healthcare context is one marked by a fair amount of disarray. Depending on the 

province of residence, a mere 9-28% of citizens are covered by medical aid schemes (Erasmus, 2009). 

The proposed National Health Insurance Scheme has barely made any leeway in public discourse, and 

is seemingly beyond any immediate impact. For the disenfranchised majority, there are a number of 

alternatives – although limited – including Community Health Centres (CHCs) or Home-based 

Healthcare (HBHC) services for treatment and consultation. However, increasing numbers of these 

facilities are under-resourced and –funded, inevitably reducing the quality of service they can deliver. A 

number of these institutions – as will become apparent – also seem to lack information systems, and 

rely mostly on paper-based patient administration (Van Zyl, 2011).  
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This scenario is problematic for the overall health context in a country marked by severe inequality: 

stakeholders are poorly equipped and not fully able to alleviate the impending crisis. With HIV/AIDS 

and tuberculosis levels hardly slowing down, it is all but obvious to call for changing measures. As one 

avenue for exploration, technological advancements may hold the key to the improvement of healthcare 

setups. This – pending necessary testing – may reduce data inaccuracy, increase management 

effectiveness, improve overall health provision, and promote inter- and intra-communication between 

stakeholders. Yet, as we shall come to understand, these setups often (dis)function in unstable 

environments, where elements of economic, social, and environmental disempowerment are rife. This 

would, for all practical purposes, affect the introduction, integration, and ultimate adoption of any 

technological activity. Limited technological undertakings may further the polarities between classes of 

rich and poor, patient and clinician, and may sustain the broader socio-political ills of isolation and 

exclusion (Van Zyl, 2011). These ills describe the general (or fractured) inaccessibility of technology 

for the majority of poor South African communities.  

In light of the above, inclusive and participative research approaches have become imperative to the 

introduction of development technologies in (rural) healthcare. Such approaches incorporate the 

perspective(s) of the end-user or client, co-designing, -creating, and -managing a technological 

intervention to a specified context (Miettinen & Koivisto, 2009; Van Zyl, 2011). The user (or 

sometimes ―client‖) is then a central participant in designing technological activities in his or her local 

community. In rural (or isolated) healthcare areas specifically, participative technological arrangement 

offers the possibility to improve or develop patient data management, basic treatment administering, 

communication, informal education, and consultation (see Korpela et al., 2006; Cushman & Klecun, 

2006; Van Zyl, 2011). 

Through the ethnographic exploration of selected healthcare contexts in South Africa, this paper will 

describe a specific approach in development research, incorporating core aspects of service-, user 

experience-, interaction-, and co-design. Specifically, this research has focused on the home-based 

healthcare services in several disadvantaged South African communities, of which one case study will 

be provided here. HBHC has indeed become a growing and necessary provision to chronically and 

terminally ill individuals who are unable to access private health services. This paper will aim to 

provide a detailed analysis of the relationship between research, (bottom-up) design, and development 

in presented HBHC contexts. It is hoped that this endeavour will inform a broader framework of design 

thinking, action research, and development policy. 

 

Motivation and objectives 

Home-based healthcare in South Africa is a deepening, complex space. Patient numbers are on the 

increase, and caregivers are increasingly at risk (in terms of, for example, contracting tuberculosis) (see 

Lancet, 2009). Whilst apparent that this space is fraught with – somewhat insurmountable – challenges, 

it is not clear how best to support this arena. Initial observations in several HBHC communities
7
 have 

shown that much attention is paid to the – for lack of a better term – obvious problems: rising numbers 

in chronic and fatal illnesses, lacking resources, limited treatment options, expenses, and the like. The 

most salient observation, however, was that caregivers lacked proper support structures. This included 

the more palpable concerns like finances, transport, and training, but also denoted the less apparent 

aspects like information needs, formal and informal education, and technical resources (e.g. information 

                                                           
7
 Preliminary observations and interviews conducted by the research team in 2009, in the Western Cape, 

between Kayamandi, Athlone, and Melkbos.  
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systems or digital support tools). These factors spawned a greater interest (among the research team) in 

the HBHC space, especially concerning more rural or isolated areas in South Africa.  

Essentially, the extent of challenges in home-based care is unknown, and less so the involvement of 

stakeholders to address and resolve the respective issues. These circumstances, then, have contributed 

to a need for an ethnographic undertaking. This term is often used loosely and interchangeably
8
, but for 

this analysis it aspired to a deeper, more subjective understanding of the myriad dynamics at stake 

within home-based care. This would become the first objective of this research paper. And second, 

given the massive needs in HBHC, the research team wanted to lay a foundation for possible 

technological solutions or interventions (although both these actions are in an ethical ‗grey area‘
9
). With 

the revelations and knowledge gained through an extensive social analysis, it was the ultimate objective 

of this project to expand the current research in promoting information and communication 

technologies for inclusion and accessibility.  

Methodology  

The larger research project – officially dubbed Kujali
10

  – has engaged several HBHC communities as 

long-term participants. For the purposes of this paper, a case study of one of these communities will be 

considered: that of Kayamandi in the Western Cape. Kayamandi is an informal settlement on the 

outskirts of a university town, Stellenbosch. Management and caregiver staff at Stellenbosch Hospice, 

the local home-based healthcare organisation, partook in this study as respondents (and active 

stakeholders, as we shall come to understand). 

Ethnography 

Ethnography is the defining method of social and cultural anthropology, and involves the systematic 

observation of and participation in social realities (Babbie & Mouton, 2001). The research team thus 

accompanied caregivers in their daily visits to patients – ―care journeys‖ – and assisted in minor 

activities like measuring blood pressure, establishing rapport with patients, and the like. This approach, 

where individuals are observed in their natural settings, is a primary method in any ethnographic 

framework. It is also extended by participant observation: instances where the researcher partakes in 

the everyday activities of the persons under study. Ethnographic methodology
11

 – as constituted by 

deep subjective observation and participation – is a rare opportunity for an insider‘s account into the 

many dynamics that shape the subject matter. Madden (2010:2) argues for ethnography‘s on-going 

significance in our diffuse global world system:  

 … [Ethnography] must find ways to understand how contemporary local identities are 

networked in a global system, and it must strive to understand the place of technology-mediated 

 sociality in today‘s social and cultural systems 

In light of the above, an ethnographic account of single communities would never solely elucidate the 

intricacies of the HBHC context in South Africa. One of our team‘s biggest concerns was also to lay a 

platform for resolutions. We wanted to move one step further than a deep understanding of the context, 

                                                           
8
 Mootee (2008) has asked, with good reason, “Since when has everybody become an ethnographic expert?”  

9
 More on this later. 

10
 See Kujali (2011).  

11
 For the purposes of this paper, the authors are limited to providing brief ethnographic ‘snapshots’ of the 

research context.  
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by evaluating ways in which we could design tools and aides for our subjects. This is achieved through 

an intensive design methodology, discussed below.  

Design 

(Interventionist) Interpretivism and a Participatory Action Research (PAR) are methodologies that were 

employed during the design phase. Abductive reasoning is harnessed to allow for creative projection of 

ideas. The possibilities are considered to be ―hypotheses on probation‖ which are presented to 

participants and triangulated against primary and secondary research for checking. Through a co-active 

checking process with end-user participants these hypotheses may be validated or dismissed. Methods 

that support this type of methodology are familiar to many of the design disciplines, and predominantly 

revolve around human/user-centred design (HCD/UCD). H/UCD is the involvement of end-users 

throughout the design process. The objective here is that real users and their goals are the driving forces 

behind the development of a product, and not technology in itself (Sharp, Rogers & Preece, 2007; 

Sanders & Stappers, 2008).  

Real users are the only individuals who can creatively adopt distributed and peer-to-peer models and 

adapt them to their local needs (DeBenedittis, 2010). Also, such participation ―as a means‖ may be 

rather different from participation ―as an end‖. Participation ―as an end‖ is naturally more 

emancipatory, and therefore, rewarding for participants. The methods of service design have been 

studied closely and the respective tools were employed that reflect this methodology. Service design is 

focused on providing the functionality and the form of services from an H/UCD perspective, and aims 

to ensure a good service experience through key areas like interface and journey (Mager, 2006). The 

term user experience (UX) was popularised by Donald Norman and is used widely today by designers. 

The UX is outlined by the perceptions and responses that result from the use of a system (Sharp, Rogers 

& Preece, 2007:17-20).  

Factors that may affect UX can be both tangible, like efficiency and effectiveness, and intangible, like 

credibility, emotion, pleasure, aesthetics, and social incentive (Sward & McArthur, 2007). The 

activities that were used to probe, share, and communicate ideas to a larger audience were picked 

because of their relevance to differing phases. Some of the notable tools include: unstructured 

interviews, participant observation, card sorting, touch point mapping, context mapping, journey 

mapping and stakeholder mapping. Tools used for co-design activities were workshops, personas, 

experience targets, concept sketching, prototyping, and scenarios. To communicate these ideas to 

multidisciplinary teams, the research team employed storyboards, filmmaking, presentations, an online 

project space, and blogs. 

The combination of ethnographic and design methodology would enable the research team to work with 

users/subjects/respondents in a participatory space, that would ideally lead to bottom-up innovation. 

Arguably, this approach is somewhat intrusive and would require serious buy-in from many 

stakeholders. Yet Kujali has been running for nearly three years, and participant feedback has been 

overwhelmingly positive thus far. Let us now evaluate the intricate context to which these 

methodologies have been adapted.  

Context 

Home-based healthcare in South Africa  

South Africa, like other developing nations, faces the risks and challenges of socio-economic factors 

that inhibit the delivery of necessary health care provision. The need for palliative care in South Africa 



The intersection of ethnography, design and development: technological 

innovation in home-based healthcare.  I. Van Zyl, A. Delen 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 129 

 

is enormously high due to HIV/AIDS, TB, cancer and other chronic illnesses. This, coupled with large 

rural populations cut-off from services and infrastructure, substantiates the claim that HBHC is an 

important aspect of health care in the country (Gwyther, 2008; Van Zyl, 2011). Most if not all home-

based care services are provided outside of government by local non-profit organisations such as the 

Hospice Palliative Care Association (HPCA). 

According to Paul Farmer, MD, poor people that are living with HIV/AIDS and unable to reach public 

facilities, require closely supervised home-based therapy, which includes social and psychological 

support, and help with everyday tasks. Unfortunately, while there is much known about palliative care, 

it is not entirely clear how to provide and strengthen ubiquitous home-based access for under-resourced 

communities. The primary barriers can be seen classified in four main groups: appropriate policy, 

adequate drug availability, education of the public and policymakers, and implementation (Stjernswärd, 

2007). 

Despite numerous efforts to improve the South African health care sector, these barriers still need to be 

fully overcome. For there is still a disparity between public and private care (see Erasmus, 2009). Some 

critical issues that arise as consequences include health worker shortages, unequal resource distribution, 

and shortcomings in political and public health leadership (Van Zyl, 2011). The current state of affairs 

has demonstrated a complex and lengthy changeover period from a rigid, over-bureaucratised primary 

health care system to that of a more dynamic model that will include community health (see WHO, 

2004). Perhaps an effective or more balanced healthcare approach is that of community ownership 

(Stjernswärd, 2007), and it is from this foundation that the broader Kujali project takes its direction.  

Technology systems in healthcare development 

eHealth or electronic health, is healthcare that is supported by electronic communications technology. 

The use of eHealth in poor and developing countries could prove vital in the disintegration of the digital 

divide, and certainly works to promote ubiquitous access. Since 2001, the world has witnessed 

considerable increases in the numbers of internet users – both mobile and fixed-line subscribers. 

Advancements in eHealth and technology have created the opportunity to improve access to services 

within the health sector in poor and developing countries (Mechael & Sloninsky, 2008). Current 

in(ter)ventions include telehomecare, which allows for self-management and personal medication 

adherence, and telemonitoring, which allows for the monitoring of patients‘ vital signs remotely. These 

technologies can facilitate timely identification of changes in chronic disease patients‘ functional and 

physiological status.  

Moreover, the literature also points to a massive market growth for mobile phones usage in Africa. 

Statistics from the International Telecommunications Union indicate that over the past 5 years, growth 

has been a staggering 60% per year (ITU, 2010). Minges (cited in Botha et al., 2008), Head of ITU‘s 

Market, Economics and Finance Unit, claims that the information society in Africa is mobile 

technology, permeating more widely into new areas in the market than any other. Vice-President of the 

UN General Assembly, Judith Mbula Bahemuka, stated in 2006 that the internet will be a great help in 

allowing the poorest individuals in the world to gain access to information, education and markets, and 

also harness their development potential (Botha et al., 2008).  

In line with these claims, there are increasing trends toward transferring many of the pre-existing 

eHealth systems onto mobile platforms, called mHealth. Disease surveillance systems, as one instance, 

are now increasingly becoming a combined system network of computer databases and mobile devices 
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which monitor and manage disease outbreaks (Mechael & Sloninsky, 2008). Advantages of such 

mobile systems include cost saving, the potential for (informal) education, time saving, and error 

reduction. Barriers to the adoption of mHealth solutions are uncomfortable data entry, small screen size, 

and fears of breaking the device (Lu et al., 2005). 

There are many examples of mobile applications that may be adopted for the purposes of improving 

HBHC in South Africa. The first mile, first inch (FMFI) project conducted by the South African council 

for scientific and industrial research (CSIR) and the Meraka institute have identified some possible 

technology solutions to increase user access. The project primarily addressed issues of accessibility to 

the health care systems in the Eastern Cape, Mozambique and Angola. By connecting rural clinics via 

wireless networks to one another and larger medical facilities, medical specialists could be contacted 

directly.  

A major challenge for the FMFI project was the development of software applications for the nurses at 

these remote locations. For the project demanded higher technological experience and level of 

computer literacy, and was proving to be intimidating for new users. Battery life of these phones also 

remains a problem for supporting larger systems (Morris, 2008). Other examples of (potentially) 

relevant mobile avenues include Clyral South Africa‘s Mobile Researcher, and CSIR‘s Technology 

Acceptance Model (TAM), but the implications of these are predominantly beyond the scope of this 

paper (see Padarath & Friedman, 2008).   

Another, less salient challenge in South African home-based care – as we will come to understand – is 

that of lacking (informal) education. This denotes limited knowledge, specifically on the part of 

caregivers, around the management of disease, basic health practises, and psychosocial support:   

The information and learning needs of family care givers and primary and district health workers  have 

been ignored for too long.  Addressing this need by increasing the availability and use of relevant, 

reliable health care information has enormous potential to radically improve health  care world 

wide (Pakenham-Walsh & Bukachi, 2009). 

Mackert, Love, and Whitten (2009) propose that realistic delivery models are important in achieving 

this goal. Health information must be presented in a form that can be delivered on a ubiquitous 

platform, whether in a doctor‘s office or in the patient‘s home. Hägglund, Scandurra, and Koch (2008) 

describe methods of developing ICTs for homecare that support in-depth understandings of work 

processes before development is initiated. This includes user-centred scenario building with 

interdisciplinary working groups to develop use-cases. The research outcomes in this case constitute an 

improved understanding of user needs throughout the development process. It is hoped that from these 

cues the Kujali research initiative can gain significant traction in designing innovative ‗solutions‘ with 

Kayamandi stakeholders 

.  

Ethnographic snapshots 

Kayamandi, the isiXhosa term for ―sweet home‖, is an informal settlement located on the outskirts of 

the eminent university town, Stellenbosch, Western Cape. In 1941, it was formally classified as a 

‗location‘ by the Stellenbosch Municipality, and was intended as a segregation unit for Africans and 

migrant labourers in the vicinity (see Du Toit, 2009). The later abolition of influx control has seen the 

population rocketing from 10 000 in 1996 to more than 33 000 (recent estimate) (see Du Toit, 2009; 
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Booi, 2011). This situation has become considerably problematic for the region, since the settlement 

only extends to around 75 hectares (ibid.).  

An overwhelming majority – some estimates claim up to 70%
12

 – of Kayamandi residents live in 

impoverished conditions. This constitutes poor infrastructure, unemployment of around 30%, high 

malnutrition, and a large prevalence of chronic and fatal illnesses, notably HIV/AIDS (so much as 20%) 

and tuberculosis (Legacy Community Development Corporation, 2009; Van Zyl & De la Harpe, 2011). 

This state of affairs is also coupled with high violent crime incidence and limited public infrastructure 

(ibid.). These challenges continue to plague the Kayamandi community, painting a dire picture for any 

prospects of home-based care.    

Predominantly, the home-based healthcare service in Kayamandi is offered by the regional non-profit 

organisation, Stellenbosch Hospice – member of the national Hospice Palliative Care Association of 

South Africa. This organisation has grown considerably over the last few years, with patient numbers 

increasing by over 300% and operational costs by over 400% (see Van Zyl & De la Harpe, 2011). 

During 2010, the Hospice had a 100% bed occupancy rate, and was desperate for expansion. At the 

time of writing, 32 caregivers were employed here, servicing more than 600 patients. The majority of 

patients suffer from chronic and terminal illnesses, mainly HIV/AIDS and tuberculosis. Although the 

Hospice continues its service unfailingly, and has been doing so for years, it remains critically under-

resourced. It is yet to find funds to overhaul its data systems (seemingly a necessity), offer supportive 

educational opportunities to caregivers, and provide incentives (ibid.). 

Caregivers 

Typically, caregivers are middle-aged Xhosa or Coloured females, living in the vicinity of 

Stellenbosch. They are usually either formally trained nurses or semi-trained informal carers, often 

local volunteers. Their primary role would be to provide basic nursing and palliative assistance to 

patients in many of Stellenbosch‘s satellite areas. Care may also extend to emotional support, general 

household duties (cooking, cleaning, bathing), and often even financial assistance. In this sense, care is 

not simply limited to physical activities, but is more holistically inclined to meet the most fundamental 

of patient needs. 

Caregivers in Kayamandi often work in groups of two or more, sometimes accompanied by district 

nurses. They typically have to travel by foot, bicycle, or public transport. Although Kayamandi is 

within close proximity of Stellenbosch Hospice, the area can become difficult to negotiate in foul 

weather. This deems the ‗care route‘ to be strenuous, as it is often muddy, rainy, and windy, making the 

journey on foot unbearable. Moreover, Kayamandi is also a crime-ridden area, and caregivers often feel 

unsafe when entering the community. This context certainly does not bode well for the service of care, 

and challenges the important work of Stellenbosch Hospice. 

A final ethnographic snapshot of the ‗caregiver profile‘ is that of data collection and patient monitoring. 

Caregivers are limited to using mobile phones (mostly at own expense), notepads, and calculators when 

visiting patients. When evaluating patient progress, they do this with pen and paper on a ‗patient file‘. 

All data is aggregated weekly and monthly by Stellenbosch Hospice – through tallying paper sheets – 

and sent to the Department of Health for analysis. Most respondents were openly frustrated at this 

paper-based process, citing paper as a flimsy, unreliable means of collecting and collating data (Van 

Zyl & De la Harpe, 2011). 

                                                           
12

 Legacy Community Development Corporation (2009); Booi (2011). 



The intersection of ethnography, design and development: technological 

innovation in home-based healthcare.  I. Van Zyl, A. Delen 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 132 

 

 

The patient environment 

Whilst caregivers battle to provide care, their patients too face considerable challenges. Kayamandi 

residents face the on-going repercussions of high unemployment (especially among single-headed 

households), violent crime, low monthly income (below that of the Household Subsistence Level), fatal 

and chronic illness, and general inaccessibility of public services and infrastructure (Du Toit, 2009; 

Lindner, 2006; Legacy Community Development Corporation, 2009; Van Zyl & De la Harpe, 2011). 

This transpires into a volatile and intimidating area for caregivers, as one remarked: ―Some houses are 

very isolated. The roads are rough. In Kayamandi, the patient facilities [are poor]...there is no power; 

the patient‘s house is too small. There is no toilet. It is the worst area for TB patients.‖ 

Despite the ruthless environment, there are several positives that were noted during the participant 

observation process. For one, caregivers are generally revered among their patients and the broader 

community. Patients have expressed sincere respect for their dedication to helping those at the very 

margins of public healthcare. Family members mostly shared this respect, although we did observe 

cases of apparent resentment and ‗jealousy‘ (attributed, according to some patients, by insecurities and 

fear). These exceptions aside, patients were generally observed to take well to their prescribed 

treatments, and there have been several claims of recovery and general health improvement.    

A brief final point can be made concerning patient environments: that of data collection. Caregivers 

have noted the nature of the context not being conducive to their services; they often need to jot down 

observations, and record patient progress. This could, if it was an initial evaluation for example, take up 

more than one hour. Moreover, patients were responsible for their individual files (or, medical history 

assessments), but these were prone to be lost or damaged. Caregivers also had no other means to free up 

their ‗hands and eyes‘ during the care process – they were mandated, with good reason, to record any 

and all health information. This fact would eventually form a good basis from which a design 

methodology could transpire, and it is to this development that we now shift our attention.    

Design perspectives 

The following table represents the design activity followed, grouped into phases of pre-, design, and 

post-design.  

Table 1: Design activity spreadsheet 

 Phase: Pre-design Design Post-design 

T
O

O
L

 T
Y

P
E

 

Chapter 5. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

E
th

n
o

g
ra

p
h

y
 

Un-S. Interview                  

Assumptions                  

Str. Interview                  

Observation                  

Conv. Cards                  

T. points                  

Context map                  

Journey map                  

S-holder map                  

D e s i g n
 

Exp. Target                  
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Personas                  

Scenarios                  

Co-Workshop                  

W-of-mouth                  

Concept sketch                  

Prototype                  

Exp. prototype                  

C
o

m
m

u
n

ic
at

io
n
 Presentation                  

Storyboards                  

Filmmaking                  

Journals                  

Blogs                  

Online space                  

ACTIVITY OVER TIME  

 

The findings of the pre-design phase reflect the environment, frustrations and motivations, perceptions 

of the current circumstances, systems and technology, and the information and education strategies 

being used. Perceived shortfalls and targets for the future were also identified. The findings from the 

core design phase reflect the perception of the more structural system characteristics. This revealed how 

caregivers could make design inputs and what the technical limitations may be in using technology, as 

well as what possible future considerations could benefit the various stakeholders, i.e. the patient, 

caregiver, nurse, administrator. The post-design phase reveals findings that indicate a deeper 

consciousness of the social aspects of technology use, and the practical implications of how these can 

be supported, e.g. a peer-to-peer oriented information sharing system. Throughout each phase, several 

key findings emerged
13

:  

 The caregiver is wholly affected by any service development and must be consulted with 

regards to the use of ICTs in this context.  

 New technology must be designed in terms of needs in order to gain caregivers‘ acceptance and 

support of the system. 

 Data that supports personal experience and point of view has a greater social value to the 

patients and caregivers than patient records and statistics. 

 Better HBHC delivery will improve service experience from the patient perspective.  

 Service design methods support the development of systems, technologies and experiences that 

are valuable to multiple stakeholders in different ways. 

In re-assessing the context of service value by addressing social needs, value is added through 

empowerment, emancipation and co-ownership of supporting structures. Social aspects of system 

acceptance may be supported through participation, co-ownership and co-creation of support structures 

like social networks. Data collection is an important process for management and reporting. However, 

data that will directly assist caregivers and patients is more informationally oriented. This must be able 

to be shared on a peer-to-peer level as well, for example caregiver-to-patient, caregiver-to-caregiver, or 

patient-to-patient, in encouraging lateral collaboration, interaction and communication. Service 

                                                           
13

 Again, only a snapshot is provided.    
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experience is an important consideration for designers and developers. This effects the user‘s 

perception of the entire service or product. By using co-design activities and iterative development like 

those used in service design, these perceptions can be continuously probed to ensure a satisfactory 

result. 

The value of ethnography and co-design to the development process cannot be understated here. By and 

large, a foremost conclusion for the research team was that caregivers require adequate support to be 

able to provide the necessary care to their patients in the long run. It is clear that any solution should not 

only address the problem of data capturing but also to take into account caregivers‘ emotional and 

social challenges. This social aspect is not always considered during the design of a technological 

solution, whereas the respective service design methods used certainly helped to identify these. Useful, 

thus, was an approach whereby ethnography could create a deeper understanding of the context, and co-

design could expand on this through collaboration and engagement in finding ‗solutions‘.   

Ultimately, the literature indicates major growth in mobile phones in the African market. According to 

Botha et al. (2008), this technology is assisting formerly peripheral groups with access to information, 

education and other services available on the market. In Kayamandi it is commonplace to find people 

who own mobile phones. Feature phones, those with camera and internet capabilities, are becoming 

increasingly popular here as well. Given the collected data through respective ethnographic and design 

activities, it may be presumed that caregivers would not have difficulties in using mobile software 

applications, provided they were co-designed iteratively. Caregivers were found to enjoy playing games 

and accessing other multimedia on their mobiles. They were engaging with digital multimedia available 

to them on this technology and had learned to use it well. This could indicate that if the right services 

were made available on the mobile platform, there would be uptake, without the need for extensive 

training or practice. Perhaps training material could be provided via the mobile platform as well, 

designed to proliferate the uptake process.  

Concluding thoughts: the intersection of ethnography, design, and development 

This paper has described an arguably novel approach to technological innovation in the arena of South 

African home-based healthcare. The Kujali project intended to not only gain a deep understanding of 

the many dynamics at play within HBHC, but also to translate this into an agreeable ‗solution‘ 

prototype (). The former was achieved through an in-depth ethnographic analysis. Several important 

findings were extracted here: notably that caregiving is an incredibly stressful profession, and that 

caregivers are in need of educational facilities and opportunities. They lack the necessary support 

structures to fulfil their duties to the utmost. Moreover, all patient data – which is such an indispensable 

aspect of HBHC – is collected using paper, which hampers its quality and integrity. Yet, the question 

would always remain: how does one systematically overcome said barriers? 

One possibility, which was explored throughout, was that of applying service design and PAR 

methodology. This would require the active engagement of all – or most – stakeholders in devising 

possible counteractions. Through an emphasis on user experience and co-design, said methodologies 

have paved the way for enhanced intervention: caregivers were now the central actors in crafting 

technological tools that may alleviate (or, hopefully, eradicate) some of their daily challenges. This 

approach stems from the bottom, up, focusing on social needs, experiences, and behaviours. And this, 

essentially, represents the intersection between ethnography (exploration), design (collaboration), and 

development (improving the quality of service).   
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It is hoped that this intersection will be of value for future research endeavours. Certainly, any true 

ethnographic analysis remains just that: an analysis. Because this research was motivated by 

participatory change (or, societal action), it placed emphasis on furthering the analysis into socially 

beneficial outcomes. It is not for any research team to designate what constitutes ―development‖, or to 

intervene into any context without the buy-in of studied communities. Yet the ideal venture for any 

change-oriented project would be to engage those at the very peripheries of society, to explore their 

needs and desires, and to deliver these collaboratively. This, ultimately, would cement the – currently 

very narrow – intersection of ethnographic research, service design, and development actions.    
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Abstract 

Leading edge boomers in United States are born between 1946 and 1954 and have always 

attracted attention. This applied research project conducted in 2009-2010, highlights efforts 

to slow down cognitive changes in human beings, which ideally start accelerating in old age. 

Noesis
TM

 is a multiplayer word game designed to prolong mental health through repetitive 

organized memory exercises for successful aging. It is an output of an extensive applied 

research, which also involves preliminary evaluation research and ethnographic research. 

Unique research strategy designed for Noesis
TM

 involved productive combination of 

ethnographic research tools which played key roles in understanding life styles, thinking 

patterns, preferences, and aspirations of 15 leading edge boomer representatives, who 

participated in this study. All the participants were born and brought up in the United States. 

 

Step by step design development of Noesis
TM

 focuses on empathetic playing experience, which 

goes beyond hurdles of learning technology as it was observed as one of the major challenges 

faced by the leading edge boomers. Noesis
TM

 is a perfect example of co-creation where ideas 

shared by research participants acted as springboards for innovative product design 

including development of user manual for Noesis
TM

.  

 

It was observed that the Noesis
TM

 product model itself, could be independently used as a deep 

learning tool. In near future, it would be fascinating to look into applicability of the Noesis
TM

 

research strategy and model to multiple generations, ethnicities, and cultures across the 

globe to evaluate how it can help users in that specific context.  

 

Key words:  

Healthy aging, Leading edge boomers in United States, New product innovation 

 

Overview   

The focus of this research was to design a mentally stimulating game for the leading edge boomers 

which can satisfy their needs of meaningful play to retain cognitive strength, enhance the social aspects 

of their lives, bridge the gap between the generations, and which can also offer certain valued emotional 

benefits like independence, pleasure, and empathy.  

 

Noesis
TM

, a multiplayer word game helps the leading edge boomers, who are entering into the old age, 

to stay sharp by slowing down the process of cognitive aging. It offers organized repetitive exercises by 

stimulating the functioning of the brain cells as brain cells weaken with age. Short-term memory is 

affected negatively as we age. Healthy short term memory is vital for things like literacy, numeracy, 

and solving problems. Word games make this memory sharper, as learning letters and words is a crucial 

function of this region of the brain. The regular use of Noesis
TM

 can encourage the brain to form new 

patterns and complex neural networks naturally, which can lead to more brainpower, increased skill, 
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and improved concentration. Calling mixtures of letters from long term to short term memory can also 

improve visual and special skills. 

 

The other significant benefit of Noesis
TM

 is that, it‘s a game designed to bridge a gap between the 

generations. With more physical involvement and less dependency on technology, this game is 

designed to enhance the bonds through learning and sharing. It offers an empathetic user experience to 

the leading edge boomers as the physical involvement, interaction, and the feeling of being on the top 

of the technology offers the comfortability and the confidence to the leading edge boomers while 

handling the game.  

 

‗Let‘s play Noesis
TM

‘ was an output of rigorous research and was based on applied research strategy. 

This research paper discusses the research strategy, which was successfully designed and implemented 

to dive deeper into the minds, motivations, and aspirations of the members of the cohort of leading edge 

boom generation. The research strategy for Noesis
TM

 was profoundly supported by in-depth literature 

review far beyond the references mentioned here, which laid a strong foundation for future primary and 

secondary research. Research paper presented here further explains how insights generated through 

research guided and motivated the innovation, design, and development, of Noesis
TM

. It presents an 

argument that it is highly desirable to work in this domain of new product innovation and how it can 

help to change lives of the leading edge boomers positively and of those following their footsteps.    

 

In the end, this paper discusses limitations of the research strategy implemented here and how it can be 

modified in future with wider scope and resources. It is significant to consider that Noesis
TM

 being an 

applied project was conducted in seven different phases such as collecting information, conducting 

research, making discoveries, creating concepts, developing concepts, finalizing concepts, and 

developing innovation. In this research paper, only first three phases are discussed in detail.  

 

Who are the leading edge boomers? 

Economic growth, prosperity and urbanization after WWII produced the surge in population forming 

the baby boom generation. Boomers have always attracted attention due to the large size of their cohort 

and have also suffered severe inter-generational and intra-generational competition. This generation is 

more educated than the previous generation, which is called as the silent generation. There are many 

different ways to group the baby boomers. Here, they are divided into two groups; leading edge 

boomers and trailing edge boomers. According to the U.S. Census Bureau, 2009, baby boomers make 

up to 26% of the total U.S. population. The population of leading edge boomers, who were born 

between 1946 and 1954, is estimated to be around 38,002,000 and they are also called as older baby 

boomers. Whereas, the population of trailing edge boomers, who were born between 1955 and 1964, is 

estimated to be roughly around 37,818,000.   

 

Political background 

As shared by Green (2005: 6-11), leading edge boomers experienced extremely politicizing events in 

their formative years like assassinations of John F. Kennedy, Martin Luther King Jr., and Robert 

Kennedy, Vietnam War protests against war, civil rights movement, the sexual revolution, the influx of 

drugs into American culture, the feminist movement, and the Watergate scandal. Trailing edge boomers 

entered college and started careers after the Vietnam War, which ended in 1975, and most of them 

experienced a peaceful and less culturally chaotic period. As German Sociologist, Carl Manheim 
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observed, social and cultural events during the impressionable years of adolescence can solidify a 

generation and its shared outlook, thus shaping subsequent life experiences with collective 

consciousness. Therefore, leading edge boomers would most likely identify with their generation more 

than the trailing edge boomers (Green, 2005: 1-3). 

 

Economical background 

According to various research surveys, consumers over the age 50 now hold three quarters of the 

United States‘ financial assets. By 2010, 33% of American adults are over the age 50, and they have 

nearly $800 billion in combined economic power (Green, 2005: 5). Boomers have become the 

dominant force in economic engine. As creators and producers, their numbers and the history has 

changed and influenced the America. 

 

 

How are leading edge boomers different from trailing edge boomers?  

Leading edge boomers are more likely to be empty nesters and their careers are starting to slow down. 

Though they are working full time, they are seriously looking forward to the next stage of life, which is 

retirement and old age. They are moving to a new location or pursuing unrequited dreams. Younger 

boomers are still at the pinnacle of their careers; their children are still in school and living at home. 

They are still paying the mortgages, struggling with large debts, and are just beginning to take care of 

their older parents. Leading edge boomers are obviously closer to retirement so they are in the market 

for downsized primary or second homes, long-term care insurance, personal growth experiences, health 

care, and retirement housing. Trailing edge boomers are still in their forties and their focus is on 

education for their children, further career development, and family vacations (Green, 2005: 1-3). 

 

Baby boomers face both benefits and challenges as they look to the future. Just as their size may have 

led to psychological stresses through greater intra-group competition, the members of the leading edge 

generation may also generate a greater awareness and focus on the mental health needs of the older 

adults. This increased awareness of mental health issues for an aging generation will benefit not only 

the older boomers, but also those following in their footsteps. 

 

Significance of the project 

 

Leading Edge boomers and the games 

Traditionally, Baby Boomers have been generally ignored by the gaming industry (Morris, 2006). 

However, the past few years have shown a small shift considering the responses from various 

demographics, mainstream gaming companies like Nintendo, Sony and Xbox who have changed their 

target audience to a broader audience involving all age group consumers (Pearce, 2006). According to 

Entertainment Software Association‘s 2005 annual report, 25% video gamers are age 50 and above. 

Although the number of these 50+ ‗gamers‘ is increasing day by day, understanding their specific 

physical and cognitive needs, it is required to design empathetic games considering this generation as 

core users.   

       

The other potential examples of the games designed for older boomers and seniors are serious games 

and educational games. Most of these games are designed with a specific purpose and approach. This is 

significant as many of the leading edge boomers are performing multiple roles as care givers, 
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grandparents, parents, and are also still active in their careers. Many of these interactions bring a need 

of cross-generational recreational activities triggering an opportunity to design a multi-player game, 

which can offer cognitive benefits to the older boomers.  

 

Healthy Aging 

By 2011, those people born during the first year of the baby boom are celebrating their 65th birthday 

and take their first step into old age (Green, 2005: 6-19). The question is can this historic generation of 

Americans expect to achieve a satisfying, high quality of life as older adults? Research reveals that the 

answer is resonant yes, provided they engage themselves in healthy behaviors and thoughtful patterns 

from middle age and beyond. It is significant to understand that along with such meaningful efforts, 

healthy lifestyle can improve how people age.  

 

Healthy aging or successful aging includes the following components: a low risk of disease and disease 

related disability, high mental and physical function, and active engagement with life. Baumeister & 

Tice (1990: 165-195) also describes the importance of physical, social, and emotional health. Aging can 

be both mental and physical. Aging effects and cognitive functioning in old age are directly related to 

each other as neurons weaken with age and memory becomes less efficient. This is the normal part of 

cognitive aging where the brain reflexes tend to become slower. These can be the preliminary 

symptoms of diseases like Alzheimer‘s which can happen later in old age as these changes get 

accelerated once the adults cross age 65. Organized repetitive memory exercises can help to retain the 

neuron strength longer and thus prolonging the cognitive decline or memory deficit (Schaefer, 2003: 

22-35).  

 

Health and Games 

The latest research reveals that leading edge boomers are seriously considering the concepts of healthy 

aging. Cognitive decline, especially memory deficits are associated with aging. One of the greatest 

future challenges for leading edge boomer generation is dementia. Incidence rate of Alzheimer‘s caused 

by dementia increases 0.8% each year between the ages 60 and 65, but increases 6.5% each year after 

the age 85 (U.S. Department of Health and Human Services, 1999). As the baby boomers begin to enter 

into old age, dementing conditions, particularly Alzheimer‘s disease, will present a new mental health 

challenge for this generation.    

 

Decades of medical research has confirmed that consistent, long term participation in cognitive 

stimulation activities like reading books or newspapers, writing for pleasure, doing crossword puzzles, 

playing board games or cards, participating in organized group discussions, or even playing musical 

instruments, are associated with a significant reduced risk of dementia which is more than 60 percent 

(Hartman-Stein, 2003:64-86). Dr. Allen D. Roses of ‗Genetics Research‘ shares that ―In 25 years, the 

U.S will have two kinds of people; those who have Alzheimer‘s, and those who are caring for someone 

with ‗Alzheimer‘s‖. According to Alzheimer‘s Association, every seventy-one seconds, another senior 

is diagnosed with Alzheimer‘s disease. As a result, dementia caused by Alzheimer‘s disease represents 

the most severe threat to the quality of life of the seniors.  

 

As explained by Dr. Josef D. Coyle of Harvard Medical School, ―the cerebral cortex and hippocampus 

which are critical to these activities are remarkably plastic, and they rewire themselves based upon their 

use‖.  With the fundamental need to address the problems of dementia in old age, it is significant to 
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engage members of the leading edge boomer cohort in organized cognitive activities, which they can 

enjoy to strengthen and prolong their cognitive capacities over a longer period of their life. Interactivity 

as well as inter and cross-generational communication being significant in their lives, must be 

considered as an essential element of this endeavor. This potentially justifies the notion of the games 

being an important aspect of cognitive simulation and a common interest which connects the 

generations can effectively be used to achieve these goals.    

 

Considering these facts, the leading edge boomer cohort can potentially be used as a preparation 

platform to face the aging changes which eventually start becoming prominent once the members enter 

into old age.  

 

Socialization and games 

Family ties and the association with the society and the community have always been significant to the 

members of this generation. Apart from changing economic situations, their desire to connect with 

others is also keeping them in the work places throughout their traditional retirement years. The general 

strength of inter-generational ties in this cohort suggests the process of mutual closeness into late life 

(Seligman, 1990: 1-9). Research reveals that playing board games at the family reunions or weekends 

and spending time activities with friends is often looked upon as an opportunity to trigger enjoyment, 

bonding, and connection.  

 

Leading Edge boomers as grand parents 

As suggested by Grand Magazine‘s 2008 research, at $70 billion a year, the 55-64 year old age group 

spends more per capita on toys than the 25-44 age group. Over 75% of grandparents are age 50 and 

above, and the average age of a boomer grandparent is 53. With grandparent-grand kid relationships 

taking on new highs, grandparents are actively searching for opportunities to stimulate creativity, 

discipline and love for learning amongst the grand kids. As grandparents desire to spend quality time 

with their grand kids, games can be considered as a potential common interest. The significant 

challenge would be to nurture the bonds without letting technology be a hurdle. Leading edge boomers 

are not new to the technologies as they are living with it for the past 15-20 years. However, compared 

to the Y and Z generation members, who are born with the technology, they are more hesitant as 

learning can slow down with age. Research reveals that older boomers are ready to embrace novel 

technologies if they see them as options to connect with kids, grand kids, friends, and family.  

 

All these various aspects reveal that interactivity as well as inter and cross-generational communication 

being significant in the lives of leading edge boomers, must be involved as an essential element of 

cognitive strength building endeavor. This potentially justifies that the games being an important aspect 

of cognitive simulation and a common interest, which connects the generations, can effectively be used 

to achieve the goals.    

 

Research design and implementation 

The applied research strategy followed in this study included preliminary evaluation research and a 

productive combination of ethnographic research methods. The immediate purpose of applied research 

is to produce knowledge that will help find real solutions to real problems (Leary, 2004: 134). 

Evaluation Research attempts to access the effectiveness of change interventions programs and policies, 

and is related more to a research purpose or goal than a particular methodological approach (Leary, 
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2004: 135). These readings led to design a diverse strategy to align with the purpose of study and the 

ultimate goals of the project. Based on these two stages, possible research questions were analyzed to 

decide the suitable ethnographic methods to collect the research data.  

 

Applied research and evaluation research for Noesis
TM

  

Being an applied research, this study involved two important stages, accessing a problem and accessing 

potential interventions. ‗Accessing a problem‘ involved intense literature review to overview the 

problem situation to create a ‗vision‘ for an action. The literature review was based on the topics like, 

demographic information and theoretical perspectives on leading edge boomers, cohort effects and their 

influences on this generation, perspectives on ‗healthy aging‘, cognitive functioning in leading edge 

boomers, socialization and relationships in the lives of leading edge boomers and what can be expected 

in future from the members of this generation?   

 

Accessing potential interventions included preliminary evaluation research which involved finding 

information based on integrated innovation model which further inspired assessments like SWOT 

analysis, user expectations mapping, technology mapping etc. Arizona State University‘s Innovation 

Space has developed integrated innovation model and it involves finding information about what is 

valuable to the leading edge boomers, what is possible through technology, what is good for the society 

and what is desirable to the businesses. To share an example, ‗Aging timeline‘ was developed to find 

out why games can be valuable to the leading edge boomers. ‗Aging timeline‘ presents aging changes 

ideally happening as we enter middle age. These changes can be different based on lifestyles and 

hereditary characteristics. It is important to consider here that physical and cognitive changes ideally 

accelerate as people cross age 64. Therefore the years before that, which is the target user group here, 

the leading edge boomer generation, can effectively be used as a valuable time to prolong cognitive 

health to reap benefits in later part of life. This timeline was developed based on the information 

generated through literature review, pilot study, and couple of expert interviews with a neurologist and 

a physician. 
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Figure 1: Aging timeline 
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Figure 2: User expectations mapping 

 

SWOT analysis, Strengths, Weaknesses, Opportunities, and Threats analysis was used as a simple and 

quick tool to understand overall picture. It offered an insight into product opportunity gaps for a new 

game design to grow so that it can bring fortune to the businesses. 

 

Basic research framework 

Based on the study so far, basic research framework was developed with majorly oriented ethnographic 

research by converging down the focus and purpose of this study. It also played a significant role in 

selecting right empirical methods and developing questionnaires for ethnographic research, which was 

selected by creating question-methods table.  

 

 

 

Ethnographic research 

The purpose of ethnographic research was to dig deeper into the lives of the leading edge boomers, 

their thinking, lifestyles, preferences, and thought patterns by talking to real people. 

 

Methodology 

Figure 3: Basic research framework 
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The methodology involved the use of triangulation to collect the research data. Triangulation is used in 

qualitative research to check and establish the validity of the data.  The methodological triangulation 

used in this study involved implementation of three different research methods. The convenience 

sampling strategy, which is an example of non-random sampling, was used to find the participants. The 

leading edge boomers aged between 54 and 63 were contacted through personal and social connections. 

Suitable incentives were offered to all the participants at the end of each session.  

 

The methods were selected to investigate more than 50 first, second and third order research questions. 

For the method, ‗interview‘, 10 semi-formal face to face interviews were conducted at informal 

locations. The participants aged between 54 to 63 years participated in an hour-long interview and 

answered 39 questions regarding lifestyles, living patterns, life preferences, and shared their views 

about games. The second method used was ‗audio diaries‘. The purpose of this method was to get an 

overview of day-to-day activities enjoyed by the leading edge boomers. Out of the 10 participants who 

were involved in the interviews, seven of them participated in audio diary method, requiring them to 

use the audio recorders to record their answers of the following two questions.  

 

a. Could you please share which activities you enjoyed doing today?  

b. Could you please share which activities you did not enjoy doing today?  

 

Each participant was expected to record the answers for the above questions on a daily basis based on 

their experiences on that particular day for a period of consecutive 10 days. The third significant 

method used in this study was ‗experience diary‘. Three participants involved in this method, used the 

‗Radica‘ cognitive game for 10 days. They answered the questions related to their usability, cognitive, 

and sensorial experiences with the product. Each participant was expected to play the game at least for 

20 minutes a day and write answers to the questions about their experience in the diary for that 

particular day. Each day had seven questions and the quotations for all 10 days were the same.  The 

purpose of this method was to get a deeper idea of benefits that leading edge boomers can expect from a 

cognitive game like Radica Brain Game.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Research analysis 

This mainly involved analysis of the data generated through ethnographic research. Grounded theory 

techniques were considered as a central source for analyzing the qualitative data. The qualitative data 

Figure 4: Tools for audio diary 

method 
Figure 5: Tools for experience 

diary method 
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analysis consisted categorizing patterns and identifying, codes, found in the data. Using pattern 

identification, following basic research findings framework was generated.  

 

Multiplayer 
word game 

Healthy 
aging
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interaction

Cognitive 

activities

Activities related to 

individual hobbies 

and interests

Physical activities

Emotional

communication
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Visual
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Figure 6: Basic research findings framework 

 

These findings further inspired the process of generating codes. The codes were based on rigorous 

thematic analysis of the themes, categories, and sub categories.   

 

Key research findings 

Key research findings revealed that different levels of feelings, interactions, and communication are 

significant parts of lives of the leading edge boomers. There are ranges of feelings involved in the lives 

of the leading edge boomers and they are appreciated and responded in many different ways. To 

consider an example, in the process of categorizing, the types of feelings identified were, optimistic, 

spiritual, aspirational, inspirational, humanizing etc. It was observed that Intra generational 

communication and socialization with long time friends is usually a favorite activity, which is done two 

times or three times in a month.  Family get-togethers and inter generational interaction with the kids in 

the family and the friends they bring into a group, is looked upon as an opportunity to acquire fresh and 

new ideas as well as perspectives in life. For leading edge boomers, Interaction with grand kids is 

important and usually valued and cherished as an important aspect of life.  

Board games are enjoyed the most as they involve lots of physical interaction and opportunities to bond 

with others through fun, interaction, and chatting. The playing experience is more important than the 

performance. Easy to follow and simple to use products with availability of immediate help or guidance 

are valued.  Control over the products is valued more than the dependency on the technology. Products 

that rely on printed manuals to operate are not appreciated, as there is a difficulty in reading and 

following the instructions written in the manuals. Reading was observed as one of the most favorite 

hobbies. In terms of product interface design, it was revealed that Controls should be placed at a 

convenient distance to avoid the problems like hitting a wrong control by mistake. The number of 

controls on the device should be limited to avoid the confusion and also should be larger for better 

readability.  
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Design and development of Noesis
TM 

These key findings profoundly helped to generate innovative insights to develop product description 

guidelines. It was revealed that Noesis
TM

 should be a multiplayer word game. It should involve 

interaction, teamwork as well as competition. The controls should be larger, ergonomically designed, 

and quickly understandable and should have simple and more of a timeless design with availably of 

options like repair or upgrading. The technology used should be understandable and should 

complement the experience than being offending. The product should satisfy the purpose and should 

not have too many features as it can lead to confusion and can act as an obstacle in enjoying the game. 

It was also revealed that the benefits of the game should be clear to enjoy it thoroughly. This would 

encourage the leading edge boomers to spend money to buy this game! It was also realized that the 

game should help leading edge boomers to bridge the gap between the generations so that multiple role 

play by grand-parents, care givers and care takers will be successful.  

 

These guidelines could further lead to design brief generation, design language exploration, and product 

appearance benchmarking stages. These stages further inspired ideation, concept generation, and 

innovation development of Noesis
TM

. Insights shared by interview participants acted as springboards in 

the process of design of manual for Noesis
TM

, which was a simultaneous and organic process.    

 

Discussion 

This in-depth applied research analyzed ‗what leading edge boomers should have?‘ when it comes to 

play, health, and interaction. The research insights revealed some interesting findings and the final 

design elaborated the potential and highly desirable benefits of Noesis
TM

 for leading edge boomers. 

After understanding the Noesis
TM

, it‘s clear that it could potentially change the lives of the leading edge 

boomers. If game play is combined with health and interests, it can lead to profound cognitive benefits 

which can positively influence the lives of the leading edge boomers who are very close to old age and 

retirement. The literature review and evaluation of the research conducted in this applied study could 

shed light on the immediate need of independent product research and development for the meaningful 

social games for leading edge boomers. It also reveals the significance of such games for improving 

lives of families and communities in the society.        

 

On the basis of the explorative qualitative research conducted in this applied project, though some 

aspects of meaningful play and preferences of leading edge boomers were revealed; nevertheless, a lot 

of aspects still remain unknown. What surprised the most was the lethargic approach of initiating 

positive efforts towards mental exercises for healthy aging, although the benefits of it were understood 

by most of the participants. However it was revealed that if these benefits are associated with specific 

activities like socialization, family interaction, and communication, the participants were more 

interested in accepting them with a positive attitude. It was also clear from the study that the younger 

leading edge boomers were less concerned about mental aging than the older leading edge boomers.  

 

Fifteen subjects participated in this study and they were all American males and females with a certain 

level of college education. They were born and brought up in United States and were married. The 

various factors of race, ethnicity, education, upbringing, overall satisfaction with life, reaching career 

goals, social recognition, and relation with family members might be influential in this study. The 

incidents like divorces, loss of partner, retirement could also affect the social orientation and behavior.  
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It is important to consider that this applied project was mainly oriented towards the American male and 

female leading edge boomers in United States. It is also significant to contemplate that there were only 

fifteen participants from Phoenix, Tempe, and North Scottsdale area from Arizona who participated in 

this ethnographic research, hence in terms of generalisation of the findings, the scope of the research is 

limited. Certainly, there are many more questions to be answered and the research regarding this group 

will become more important in the future. The older members of this historic generation of baby 

boomers are changing the definitions of retirement, old age, family ties, and even the career approaches, 

which will benefit not only the older boomers, but also those following in their footsteps.  

 

Conclusion 

This research has been driven by a desire to understand better the nature of the game play experience 

for leading edge boomers to offer opportunities for a healthy and satisfied old age. It is significant to 

consider that in research, when new knowledge is created; new horizons into the unknown and 

unexplored are opened up.  

 

In the future, continuing research in order to fine-tune the design in terms of technology along with the 

three significant aspects of the research findings, healthy aging, bonding and product interaction is 

needed. It would also be fascinating to look into the applicability of the Noesis
TM

 model to multiple 

ethnicities and cultures across the globe to evaluate how it can help the older boomers in that specific 

country or culture. This idea is basically driven by the fact that baby boom generation started after 

WWII everywhere in the world although the ending dates vary from country to country. Finally it 

would be interesting to conduct this research on both macro and micro levels to recognize the 

differences and modify Noesis
TM

 based on the specific user requirements, without differing the core 

design concept. 
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Abstract 

In January 2011, a course titled: Introduction to Physical Problem-Solving was taught as a 3-

day workshop at KAUST (King Abdullah University of Science and Technology) in Saudi 

Arabia. This workshop was designed as an opportunity for participants to begin to develop 

their physical problem-solving sensibilities and the course topics provided a foundation for 

students who may need to construct simple prototypes, one-off apparatuses or proof-of-

concept designs or who may wish to expand their creativity through exposure to new things. 

The three major topics covered in this course were Materials, Tools and Electronics for 

Prototyping. Thirty-seven masters and doctoral students participated in this course from 

seven disciplines: Computer Science, Earth Science & Engineering, Electrical Engineering, 

Materials Science & Engineering, Bioscience, Mechanical Engineering, Applied Mathematics 

& Computational Science. This multi-disciplinary group was also a multi-gendered, multi-

national collection of students, with a wide range of hands-on experiences, who eagerly 

adopted the practical methods of investigation, experimentation and observation offered in 

this course. This paper covers the underlying pedagogy for Introduction to Physical Problem-

Solving, including the course objectives and the additional attributes of the instructional 

design which bring this course to life. An account of the course activities is provided and the 

paper concludes with a set of observations and next steps of development. 

 

Keywords:  

Physical Problem-Solving, ―Everyday Designers‖, Innovation, Physical Understanding. 

 

Introduction  

Scientists and engineers frequently face small and large design problems throughout the course of their 

work in research and industry and often must address these challenges creatively because of a lack of 

available ideal materials, a need for a quick design solution or because of the highly unique 

requirements of the design scenario. These disciplines benefit from training in ―design thinking‖ as well 

as exposure to new materials and techniques to inspire innovation and support the forward movement of 
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work in these fields. The study of design-thinking skills and exposure to common materials, tools and 

electronics, presents a creative paradigm in a manner pedagogically appropriate for graduate students 

outside of the design-centered disciplines. Addressing this educational need using strong pedagogical 

techniques supplements the theory-based knowledge currently emphasized in these fields and provides 

the real-world critical thinking skills which are an essential in creating an innovative workforce.  

 

In January 2011, a course titled: Introduction to Physical Problem-Solving was taught as a 3-day 

workshop at KAUST (King Abdullah University of Science and Technology) in Saudi Arabia. These 

three days served as a brief survey of a longer course, The Essentials of Physical Problem-Solving and 

the workshop was designed as an opportunity for participants to develop their physical problem-solving 

sensibilities. Directed towards graduate students involved in research, the course topics provided a 

foundation for students who may need to construct simple prototypes, one-off apparatuses or proof-of-

concept designs or who may wish to expand their creativity through exposure to new things. The three 

major topics covered in this course were Materials, Tools and Electronics for Prototyping. 

 

Thirty-seven masters and doctoral students participated in this course from seven disciplines: Computer 

Science, Earth Science & Engineering, Electrical Engineering, Materials Science & Engineering, 

Bioscience, Mechanical Engineering, Applied Mathematics & Computational Science. This multi-

disciplinary group was also a multi-gendered, multi-national collection of students, with a wide range 

of hands-on experiences, who eagerly adopted the practical methods of investigation, experimentation 

and observation offered in this course. 

 

This paper covers the underlying pedagogy for Introduction to Physical Problem-Solving, including the 

course objectives and the additional attributes of the instructional design which bring this course to life. 

An account of the course activities is provided and the paper concludes with a set of observations and 

next steps of development. 

 

What is physical problem solving?  

Participants were asked this very question at the opening of the course: Please share with us your 

interpretation of the course title. Some participants thought the title meant we would be - 

mathematically modeling the real-world, however for the purposes of this course, Physical Problem-

Solving represents the ability to find solutions to unique physical challenges routinely encountered 

while working in the fields of science and engineering, by using the available materials, tools and 

creative design-thinking skills to address the problem in a real-world context. Physical Problem-Solving 

fosters thinking practically and strives to provide frameworks for addressing future problems in a 

manner that is logical and safe. Physical Problem-Solving is not about finding the correct solution 

rather is about developing the skills that allow one to find a suitable solution to a real-world problem 

and understanding the logic and process that brought about the solution.  

 

This type of work and education is helpful for ‗everyday designers‘ who need to build prototypes, one-

off apparatuses and proof of concept designs, but also fosters the development of an intuition and habit 

of observation that tethers theoretical knowledge to real-work experience and places value on this type 

of life-long learning in all disciplines. 
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Motivation for course  

This course was borne from a handful of personal educational and industry experiences which can be 

summarized with the following five takeaways; 

 

- All innovative work is multidisciplinary, meaning that discoveries made under the heading of a 

single discipline have typically been supplemented with knowledge from a host of additional 

disciplines (Mills 2009; Moyo 2011; Friedman 2009) 

- Lack of hands-on experience in formal education introduces a disconnect from real-world solutions, 

whereby a form of ‗understanding‘ is lost. 

- Given that there simply isn‘t enough time to learn everything in school, curiosity and a framework 

for life-long learning is essential (Goldin, 2008). 

- Individuals are responsible for having a command of their own knowledge and must utilize what 

learning methods they deem necessary to achieve a personal grasp of any topic. How one integrates 

this knowledge into her/his existing understanding is important. 

- Scientists and Engineers are Designers too, who are constantly designing solutions in the course of 

their work and are therefore considered ‗Everyday Designers‖. 

 

These motivations necessitate the cultivation of a set of design-thinking skills, including: the ability to 

make cross-disciplinary and even inter-disciplinary connections, conscience frameworks on continuous 

learning and observation, and the confidence to approach new subjects and methods safely. (Wood, 

2006; Scardamalia, 2006; Svihla, 2008). 

 

The motivation for this course was overwhelmingly echoed through statements given by workshop 

participants when asked why they had enrolled. 

 

- I don‘t how to do anything physical (computation student) 

- Because it is useful for labwork 

- To connect digital communications theory with practical electrical circuits 

- To learn how to work with tools and build prototypes 

- In our masters it is all about papers and theory, not much physical,  

- Interested in trying physical experience to help understand my field better. 

- I took the course because it will help me in solving problems in physical frameworks 

- I call an technician to fix his electric problems at home, because I don‘t have the experience or 

confidence to do it myself. (electrical engineer) 

- To develop skills as a researcher 

 

Unique course philosophy  

In order to develop a type of physical intuition and habit of observation in each course participant, the 

pedagogical approach works from the following tenets; 

 

- Learning is Personal: learning is not a linear process of simple knowledge collection whereby 

learners can passively assimilate the information in front of them verbatim and with ease; it is 

instead a complicated and convoluted process requiring effort and attention (Spiro, 2008, Reddy, 

1979). Knowledge must be individually ingested, digested, and metabolized in order to be 

‗sensible‘ = made sense of/have meaning. Furthermore, accurate and complete learning, especially 
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the type of learning which attains a flexible command of any topic for later use in a creative or 

innovative fashion will be intensely personal. The instructional design must take this into account 

(Joanssen, 1999; Jensen, 2005; Pollack, 2002). 

- Exposure: in today‘s modern context the boundaries around any body of knowledge are constantly 

being expanded. Attaining a complete ‗education‘ of a clearly defined scientific or engineering 

subject isn‘t going to happen during a single concentrated period of study. Developing personal and 

shared frameworks for sorting, selecting and incorporating new and diverse information allows 

individuals to maintain their understanding as the body of knowledge evolves. In engineering and 

science, exposure is especially important as the topology of any given subject is regularly shifting 

based on new advances. An essential aspect of ‗educating‘ involves exposing ‗everyday designers‘ 

to advances in related subjects (Newman 2009). 

- Defining ‗Design Scenarios‘ A Priori Is Limiting: while defining rigid design scenarios where the  

context and requirements are clear does control the educational context, it also limits the 

opportunities for self-directed learning and unexpected ―a-ha‖ moments, (recall that this course is 

taught to adult graduate students). Requiring participants to self-define a design scenario, with input 

from the course facilitator, relates the course subject material to the participant‘s knowledge and 

need, as well as helps to address the challenge of teaching a course comprised of participants with a 

diversity of motivations, educational backgrounds, prior knowledge and learning styles.  

Educational researchers Hatano and Inagaki differentiate between instructional methods which train 

classical experts and methods which train adaptive experts. Adaptive experts being those who can 

flexibly apply their existing knowledge in novel situations (Hatano 1986). Since this seminal work, 

instructional methods which encourage the development of adaptive expertise have been 

emphasized to support innovation (Edelstein 2010). The IPPS course design is mindful that adult 

learners are diverse with respect to both the variety of learning experiences and the ways in which 

new information will be integrated into the existing life experience, as well as the range of external 

and internal motivations which elicit each person‘s participation [Ackerman ‘96, Galbraith ‘04, 

Brookfield ‘91, Savin-Baden ‘04]. 

- Instructor as Facilitator: in keeping with the tenet above that the instructional design should 

empower workshop participants, the majority of each day was spent doing independent creative 

problem-solving, tethered directly to the subject of the day and the instructor serving more as a 

facilitator for self-directed learning rather than a more traditional director of activities [Kirschner 

‘06]. Participants were provided with background information and a general set of project 

requirements and are then required to define individual project objectives and to document the 

course of their process. Workshop sessions concluded with a postmortem group discussion, which 

served to relate new information to prior experiences and to illustrate the different approaches and 

results employed and produced during the workshop time. This dense series of sessions relied on 

the participation of everyone to optimize the amount of information learned and shared in the short 

time. 

Materials, tools and electronics?  

Why focus on materials, tools and electronics? What enables the translation of an idea into its physical 

embodiment? Materials, Tools or Electronics. Before now we could argue that a lack of exposure to 

materials and tools could hold back scientists, engineers and other types of inventors but today a basic 

understanding of electronics must be included in this list.  When it comes to these topics, those of us 
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not exposed at a young age will not necessarily know how to begin to broach these subjects. The aim of 

the course was to expose participants to some of the more common materials, tools and electronics used 

in prototyping and to provide a framework for integrating the participant‘s ongoing subject 

understanding past the conclusion of the course. 

TOPIC 1: Materials  

With the objective of helping participants to develop their own ‗understanding‘ of the nature of 

materials, an understanding which goes beyond the finite material properties found ‗on paper‘, every 

student was given a unique material to work with for the day. Participants, as graduate science and 

technology students, were required to define their own research approach and procedure given the 

following research objective: describe this material using your own descriptive terms and by 

identifying/determining relevant material properties. This exploration may utilize both standardized 

and non-standard testing methods - but all tests should include an hypothesis and rational. 

 

- Example materials included: melamine foam, silicone sheet, adhesives, structural plastics, a range 

of metals and coated fabrics. 

- Tools for investigation and observation included: hammers, a hatchet, saws, microscopes.... 

 

Participants were given two hours to investigate their material and to document their work while the 

course facilitators walked around the class to ask probing questions. Different approaches to 

investigation were taken. Some students got their hands dirty right away, while others began by 

utilizing the reference texts available in the classroom and still others began by conducting preliminary 

research on the internet.  

 

Some examples of tests conducted included: 

- Heating their materials and testing for its melting and burning properties.  

- Checking for conductivity of heat and electricity. 

- Testing for types of strength such as tensile, shear, bending and compression. 

- Studying the material workability like drilling, cutting, sawing, etc. 

- Observing the abrasiveness using a range of abrasive materials. 

- Chemical reactions with water, oil, and common solvents. 

 

After the two hour work period, students were asked to clean up and reconvene as a group. The day 

ended with a postmortem group discussion, where students described their material and its properties. 

Special effort was made to compare and contrast the experiences of different people and materials and 

to make connections between different materials. 

 

TOPIC 2: Tools and safety  

The aim of Tool portion of the workshop was to introduce participants to tools which were a step 

beyond non-powered hand tools but not as complex as fully automated machine tools. Rather than 

placing the emphasis on mastering the four tools presented, the emphasis was on how to approach 

working with these types of tools and to learn an extendable framework for approaching Tools in the 

future, including more complex and powerful tools. Naturally, safety was of the utmost importance and 

participants began the session with a 20 question safety quiz. In addition, all students were required to 

wear safety googles and to tie back their hair. Dusk masks and gloves were available to all participants 

for use at their discretion, along with the reminder that they were each responsible for their personal 
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safety and should not proceed with anything they did not feel comfortable with. After reviewing the 

safety quiz, the students were  given the task of selecting four different materials to work with at each 

of the four tool stations based on their personal interest or relevance to their research. The stations were 

Hand Drills, Bench Grinder, Hacksaws, and Palm Drills.  

 

Hand Drill Station: 

Participants learned how to use the hand drill including the various features such as how to change the 

speed and direction of the chuck, how to change the drill bit and in some cases how to use the hammer 

function. Participants were also introduced to a variety of types of drill bits (standard bits, hole saws, 

Christmas tree bits, fluted bits, etc.) and how to appropriately select a drill bit based on the material and 

sample thickness (concrete, plastic, metal, wood). Participants were tasked to determine the appropriate 

bits for use with their four preselected materials and then to qualify the appropriate ‗speeds and feeds‘ 

for the materials. A ‗hands-up‘ survey revealed that almost 50% of participants had no previous 

experience using a hand drill. 

 

Bench Grinder: 

The bench grinder station was the most structured introduction to the tool and its features. Vegetarian 

hot-dogs were used to demonstrate the damage that this seemingly very simple tool can have on the 

hands and skins and water was used to demonstrated how easily the face and eyes can injured without 

the presence of the grinder‘s safety shield. Participants were instructed to compared the effect of the 

two available grinding wheels (fine and course grain) on each of their four materials and then to 

observe the results using the digital microscope.  

 

Hacksaw Station: 

At the hacksaw station, participants were tasked to study the effects of a range of hacksaws and files on 

their four selected materials, taking note of which tools provided a ‗clean‘ cut to their materials, and 

which could be used accurately. Heavy emphasis was placed on the use of the investigation tools 

available such as the digital microscope and jeweler‘s loop to develop an appreciation for the nature of  

the cuts created using different types of blades on different materials.  

 

Palm Drill (Dremel) Station: 

The principles of this tool are very similar to that of the more common hand drill (a motor used to turn a 

drill bit, changing bits, a spindle speed, etc.) but in addition a much wider variety of accessories are 

available. The presence of bits which can be used for milling, polishing, grinding, chamfering, sawing  

etc. introduce students to the tool actions more commonly available only with larger machine tools such 

as mills, lathes, and band saws. Demonstrating this connection, exposes participants to the range of 

material actions which may come in handy when innovating, provides an appreciation for the 

professional quality the mechanized version of these tools can provide over efforts done by hand, and 

illustrated that these tasks may be accomplished ‗by hand‘ if needed in a prototyping or one-off 

scenario. 

 

In the post workshop survey, one participant wrote, ―The most important experience for me was being 

able to work hands-on with tools such as drills and bench grinders. Normally, I'd be reluctant to use 

these tools for anything due to the danger that is associated with them, but now I feel more confident 

about using them for whatever I might need them for‖ - ELECTRICAL ENGINEER 
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TOPIC 3: Electronics  

Given the omnipresence of electronics, every scientist and engineer should know the common 

materials, tools and construction principles used in simple electronics. The day‘s topics included, Safety 

Instructions when working with Soldering Irons, How to use Solder, and How to use a Multimeter, 

including measurements of voltage, current, resistance and How to verify a simple electrical 

connection. Participants were briefly introduced to the common electronic materials: FR4, solder, 

solder wick, gauges of wire, LEDs, and resistors. 

 

After the introduction, participants were given different electronic kits based on their level of previous 

experience. Some were given a basic LED button kit with a handful of elements to solder and others 

were given multimeter, metronome or transmitter/receiver kits. No two people were given the same kit. 

Some participants were able to get the kits working the first time, while others needed to do some 

troubleshooting to identify mistakes. As participants finished their kits, they presented the result, a 

description of the process and the difficulties they needed to trouble shoot. 

Course attributes  

Additional aspects of the course design established the course richness and contributed to the high level 

of engagement observed in participants. The three primary  contributing attributes were the 

organization of the classroom, the class tone and the self-directed nature of the course. 

A. Classroom Organization.  

The classroom dynamic is very important, especially for the independent yet collaborative learning 

requirements. For each topic, the classroom was organized uniquely, which served to structure the 

interactions between participants. 

 

Table 1: Classroom Setup 

   

figure 1. Materials figure 2. Tools figure 3. Electronics 

The smaller rectangles represent 4 person tables and the larger rectangle represents a larger 

island of tables where shared materials and tools are centrally located.  

 

Materials. Each student worked with a single material but tools for testing and observation 

were shared. Individual workspaces were arranged organically, end to end around an island 

tabletop containing the available tools for testing and observation. (see figure 1) 

 

Tools. Participants were required to make the physical transition from the materials classroom 

setup to the tools setup, which had four stations through which teams of participants rotated. 

This setup maintained the island tabletop containing the tools available for testing and 

observation. (see figure 2) 

 

Electronics. For this portion of the workshop participants were again required to assist in the 

rearrangement of the classroom into one which had everyone sitting around a large central 

table. This arrangement allowed for the sharing of common electronic materials such as solder 

wick and wire strippers as well as facilitating conversation between participants. (figure 3) 
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B. Course tone.  

The course opened with participant introductions including; name, major, interpretation of course title 

and example of physical types of work done in research, industry work or spare time. The purpose of 

this exercise was to expose participants to the range of backgrounds and interests in the room. There 

were enough examples of people with either no experience or with very specific interests to allow room 

for everyone‘s level of experience and range of interests.  

 

An additional aspect of the course tone included not allowing more than one person to talk at a time. 

This series of sessions relied on the participation of everyone to optimize the amount of information 

learned and shared in the short time and listening to others placed value on collective learning.  

 

Clean up also played an essential role in the course tone. The act of cleaning up as a group before 

starting the post-mortem discussion supplied a period of reflection and allowed participants to 

appreciate the work and effort that had taken place. Secondarily, framing cleanup as a portion of the 

process  serves for through instruction as it is an expected habit when working in a innovative 

multidisciplinary workspace.  

 

Self-directed nature of course 

While a lot of pedagogical emphasis is placed on working in teams the objective of the course isn‘t to 

teach how to work collaboratively, but rather to foster individualized understanding. Instructionally, a 

lack of tools and materials for each participant can be designed around without necessitating group 

work. Notice that for each topic while most of the activities were individual, collaborative components 

manifest themselves. Additionally, the role that observation plays in achieving self-directed learning 

can be facilitated by the course instructor. Individual observation can help to direct the investigations 

outlined in the material and tool sections, observing others provides an additional level of learning and 

can establish a form of collaboration [Linsey 2006; Gagne 1996; Jonassen 1999;]. 

 

Survey results 

A  short survey was given to the participants at the conclusion of the course. A clear key takeaway 

presented itself. What portion of this subject or learning approach was new? On average 83% of 

participants learned something new from each of the course topics. Additionally participants were 

asked to comment on their comfort and willingness to learn more about these topics after taking this 

course.  

 

• I have always been interested in learning about these stuff and I have already worked on them 

during my undergrad.  But innovative use of materials is something I am deeply interested in 

working upon now. 

• I would look for other tools. 

• I want to continue exploring how to use theses tools because it is important even in the daily life. 

How to repair the most simple things in my house for example. 

• Materials - Some comfort and willingness, Tools - Quite comfortable and willing to learn more, 

Electronics - Totally comfortable and willing to learn more 

• Electronics and working safely 
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• the topic is nice and yes i am willing to take more classes and learn. 

• I was very excited to work with materials, tools and electronics. 

• I mostly liked the tools session. And perhaps from now on I will have the courage to touch any tool 

I see and try to fiddle around it a bit. 

 

Discussion 

With the completion of the workshop, some lessons learned and new questions present themselves. 

 

Who is this class for? Which majors and which areas of study? Beckman has already discussed the 

benefits of ‗design thinking‘ skills for a range of disciplines [Beckman ‘07] and the physical nature of 

the course may appeal to types of learners rather specific disciplines and so perhaps the better question 

to ask and as a subject for future research may be, How do different disciplines benefit from this 

course? For example, during this incarnation of the course 7 majors participated. Computer Science, 

Earth Science & Engineering, Electrical Engineering, Materials Science & Engineering, Bioscience, 

Mechanical Engineering, Applied Mathematics & Computational Science.  

 

As examples, when asked to describe an important experience had during the 3-day workshop, An 

Earth Science student wrote, ―During the three days I have got the chance to work on these materials 

and to identify the real physical properties of every type. Also, using tools to cut, drill ... is a new 

experience for me.‖ and a Marine Science student wrote, ―I learned to create a very simple circuit, 

including the theory behind the different components in it (e.g. capacitors, resistances), which is of 

course very basic stuff, but which was entirely new to me. I think that this new knowledge about the 

functioning of electrical systems was very positive for me.‖ Perhaps surprisingly but certainly not the 

sole comment of this type is from a Mechanical Engineering student, ―Using practical tools during the 

course such as the grinder, drill, etc that I haven't used before. Also, a pre-work analysis to the task and 

analysis during execution such as observing material during drilling process‖. 

 

Number of Students. This course had to be redesigned a week before the course because of the 

unexpectedly high number of participants. The course was still a raging success but the instructor‘s 

sense is that this is unsustainable. Again the emphasis of this course is individualized learner 

experiences and adequate yet structured learning time-in.  The proper ratio of participants should be 

determined by the amount of time allotted and the that functionally allows each participant to complete 

the entire learning process....thinking, doing and post-mortem, for example.  

 

Exposure to? For this course many materials and tools came from the USA. Should exposure to this 

course mean exposing them to all possible tools and materials or exposure to what the student‘s will 

have access to? One hybrid solution could include working with students before the workshop to 

identify what institution should stock after the course.  

 

Next steps in course development 

As stated in the introduction, this 3-day workshop was a part of a larger course in development called 

The Essentials of Physical Problem Solving. This semester long course both exposes participants to a 

range of materials, tools and electronics through methods which places these resources in scenarios 

found across the design and life cycles, including material selection and alternative material 

substitution, formative test design, and designing solutions with limited resources.  
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Naturally there are improvements to be made to the 3-day workshop which also benefit both forms of 

the course. 

1. Because the workshop is so short, additional written materials are needed in order to transform the 

three days into a lasting learning experience. This would include strong written materials to be used 

in class and used for reference after the course. 

2. Some participants requested also some time to assess existing products or devices, reviewing the 

materials, tools and electronics used and even more materials. 

3. Design for Flexibility. The teaching of this course is going to vary during every instance based on 

the institution, the students, their educational backgrounds, needs and motivations._ 
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Abstract: 

This paper aims to present and to discuss the first results of the use of transmedia as a tool 

of mutual learning between the Fundação Casa Grande initiative, Nova Olinda (Brazil), and 

Fask (Marocco) in the project: ―Africa-Brasil Dialogs: a collaborative platform of support 

for mutual learning in social innovation‖, lead by Rio de Janeiro Federal University, 

partnership with Cape Peninsula University of Technology (South Africa), University of 

Botswana (Botswana), Makerere University (Uganda), University of Nairobi (Kenia) and 

Université Mohamed V (Morocco). A video about the Fundação was shown at Fask 

Intercultural Festival at the last week of April 2011. This paper presents the project and is 

going to be finished during the next months after a discussion about the results by the 

researchers. 

Keywords: 

Transmedia, Social Innovation, Video, Mutual Learning, CCSL. 

Development is a concept that has, since the 1950s, been part of the discussion about what political and 

economic strategies will best allow the less favored nations to emerge from their wretchedness. In this 

field of debate, the concept of development has a positive meaning, linked to sometime in the future 

when we can realize the potential of the world we want rather than just go on replicating the one we 

now live in. However, the implementation of these strategies results on some negative consequences. 

Mészáros (1995) warns us of the fallacies of the concept of hegemonic development, among them 

elevating one particular path of development (the one followed by some advanced economies, the 

United Kingdom and the United States in particular) to the status of a universal rule and denying any 

causal connection between the circumstances of neocolonial dominance and the wretchedness of huge 

numbers of people on our planet. The persistent incorporation of models of development from Europe 

and North America without the proper effort on the re-description and creation was, and still has been, a 

critical issue for developing countries. South American countries, like Brazil, and African countries, 

like Morocco, lived for years with numerous attempts aimed at promoting development and integration 

into the global hegemonic economic system. 

Moreover, these initiatives generate development projects designed and implemented in a centralized 

manner, ignoring the local specificities within national economies and replicating the transposition of 

external models within national societies. Regarding the particularities of each region, a common 

element can be identified to justify the failure of these strategies: the transposition of the models 
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ignored the conditions of its creations in their places of origin that made them successful in their own 

contexts. 

During the past three decades, the harm brought by these strategies has been more explicit. The world 

financial and ecological crisis in the recent past years has alerted our society to the urgent necessary 

change in the modes of production and in the hegemonic economic system. An eminent collapse 

demands creativity in the adoption of new strategies toward sustainability. Measures adopted by 

governments and leaderships in all the planet have focused on correcting past mistakes, without 

dramatically changing the whole system modus operandi. Resources dedicated to big multinational on-

the-brink-of-bankruptcy corporations are supposed to save a model that, actually, needs to be radically 

transformed. As Geoff Mulgan concludes,      

―Recessions tend to be a time when social innovation is both needed and, arguably, more 

possible. Crises shouldn‘t be wasted. But too many of the actions being taken now are looking 

backwards, not forwards, fixing the past rather than fixing the future‖ (THE YOUNG 

FOUNDATION 2009) 

Some small and localized initiatives, which today are out of the mainstream reality and diffused, could 

be considered new prototypes of ways of living and doing (MANZINI 2009). This social innovation 

refers to changes in the way individuals or communities act to solve a problem or to generate new 

opportunities (Jégou, Manzini 2008). So the value of social innovation is related to its capability of 

promoting new solutions for facing social needs, such as poverty, social exclusion, lack of quality of 

life and the social participation. Problems that in different ways and intensity, marked the history of 

both the Brazilian and African context and which have been subject to major development strategies. 

The analysis of these initiatives and their proposed collaborative solutions poses a big challenge: how to 

enlarge their influence in community and society? How to integrate them into development strategies? 

In this sense, the theory of symbolic sites of belonging elaborated by Hassan Zaoual is very useful. 

According to Zaoual (1998, 2003, 2006), each site, be it a country, a region, or a community, has its 

own unique path, and there is no one model that must always be applied to it. Each inhabitant takes on 

his local allegiance as a subject or actor or both of the processes. Zaoual (2003: 58) argues for a situated 

development (development adapted to the locality) whose rationality is ―an adaptable social 

construction in continual dynamic adjustment to the data of the place and the situation‖. Thus the 

endogenous capacities of critical judgment are confirmed as the support of situated and creative 

development, because homo situs, with his roots in a particular locality, has the chance to exercise his 

freedom and his creativity, which must be asserted rather than dictated by knowledge and expertise 

lacking any local roots. 

Situated development is characterized by the participation of individual citizens as actors in and 

subjects of the process. This is not just a question of the transfer of a technological package but a 

creative effort that gives expression both to the past and to innovation, both to tradition and to 

modernity (Latouche, Nohra, and Zaoual, 1999). As Zaoual (2006: 129) puts it, ―The economy of 

individual localities requires a capacity to adapt to localities in their immense variety and a respect for 

the freedom of people to formulate and execute their own ideas for the future based in a close 

relationship between their beliefs and their practices.‖ Institutions that represent modern knowledge 

have the fundamental role of cooperating in a particular way in each individual situation. Specialists 
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are expected to have a prudent and tolerant perspective that presumes a readiness to attend to the reality 

lived by each site. 

 

Social innovation initiatives are situated, rooted in their own historic, cultural, geographical, aesthetic 

contexts, and because of that cannot be merely replicated in other context, even in the same society. In 

this sense, we must think about the possible links between innovation and development strategies in 

circumstances where they occur and / or intend to occur. It is minimally necessary to understand the 

emergence of this innovation in a particular context to extract a fertile learning to try to sow innovation 

processes in other similar circumstances, in the same society or as far afield as Brazil and Africa. The 

university may help in this process as a facilitator of social innovation and situated development 

strategies. 

The world financial, social and ecological crisis highlight the idea that we have a special opportunity to 

acknowledge the power of social innovations, especially their capacity to offer responses to new 

problems, which fit no more than the usual solutions scenario. In this sense, collect, interpret and draw 

inspiration from ongoing social innovation cases are urgent activities, regarding the big gap between the 

problems (particularly in the economic and environmental social areas) to be faced and the set of 

solutions being offered to them. The adequate valorization of this innovation front – origin of new 

behaviors and ways of thinking – as well as the definition of strategies to potentialize it are necessary. It 

is surely meaningful to promote a dialog between social innovations from different contexts as an 

opportunity of mutual learning and strategies of development. How to spread and make them accessible 

to other communities, without losing their rooted singularities? We bet on a dialogical proposition and 

we believe that the new information and communication technologies as well as the design approach 

could play a decisive role in this context. This is the main aim of the project Africa-Brasil Dialogs. 

Africa-Brasil Dialogs project 

The direct link between the promising cases of social innovation and micro entrepreneurship was one of 

the main findings of the Project Creative Communities for Sustainable Lifestyles (CCSL)
14

 developed 

by the research unit on Design for Social Innovation and Sustainability of the Politecnico di Milano, 

coordinated by Professor Ezio Manzini. This finding is one of the basic assumptions that justify the 

Project Africa-Brasil Dialogs, which aims to develop a transmedia communication channel between 

communities in Brazil and Africa that enables mutual learning processes in social innovation. 

As also noted in the CCSL project, cases of social innovation promoted by creative communities in 

African and Brazilian contexts may be regarded as processes of "social leapfrogging", i.e., "jumps" over 

"lapsed steps" in processes of situated development. In such cases, it is possible to identify groups of 

people moving, often swiftly from traditional "inertial" behavior for new collaborative patterns, without 

passing through the extreme and unsustainable individualization, one of the strongest characteristic of 

the industrial capitalist societies. From this point of view, social innovation can be a fruitful interpretive 

key to understanding the contemporary African context and its challenges and a comparative study 

between Brazil and Africa can be an important element to a rich process of mutual learning in social 

innovation. 

These two assumptions support the project Africa-Brazil Dialogs as a project based on new digital 

communication technologies in a dual way: social action and research. Its main focus is the promotion 

                                                           
14
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of mutual learning process in social innovation based on a collaborative network that includes academic 

researchers from Brazil and Africa, as well as social and communitarian agents. Comparative studies of 

experiences on social innovation in this proposal are not merely descriptive. They fit into a perspective 

of action research, supported by collaborative links between university and social innovative initiatives. 

The project will run based on a partnership between the Federal University of Rio de Janeiro and five 

African universities, namely: Université Mohammed V - Souissi (Morocco), Cape Peninsula University 

of Technology (South Africa), University of Botswana (Botswana), Makerere University (Uganda) and 

University of Nairobi (Kenya). 

The project Africa-Brasil Dialogs develops in five steps. The first one is the typological identification 

of interest cases that typify social innovation initiatives in the Brazilian and African contexts. For this, 

it is necessary to build between Brazilian and African researchers a consensus of criteria to identify 

differences and similarities between typical situations presented in both contexts. As part of the initial 

consensus we defined the framework proposed by Creative Communities for Sustainable Lifestyles 

project as landmark. This framework aims to describe: (1) the nature of the groups of people who 

generate innovations (Creative Communities), (2) its role in promoting new lifestyles and sustainability, 

and (3) the possibility of making these procedures available, effective and replicable. 

These cases are arranged in pairs, depending on the learning potential due to the similar and 

complementary characteristics of both. For each pair of cases, the next steps are implemented at 

different times, so the experience in carrying out these steps in the first pair could be used in achieving 

the next pairs, catalyzing the research process. The second step, then, consists in the design of 

communication bridges between the initiatives of the chosen pairs. This process consists of secondary 

research about the cases and formulating audiovisual narrative, texts and lectures. 

The third step of the research concerns the performance and record of interactions between African and 

Brazilian social and communitarian agents, either directly or indirectly. This will occur through the 

communication tools available. This step involves the projection of the audiovisual narratives 

mentioned above and the participation of lectures, round tables, workshops. All the processes will be 

recorded and will be available in the digital platform developed specifically for this purpose. The goal 

is to initiate a communication process that enables mutual learning in social innovation. 

The fourth step is the development of an interpretive synthesis of the activities undertaken. At this 

stage, the digital platform will allow dialogic interactions via Web, setting up the formulation of 

synthetic interpretation as a dynamic and collaborative process supported by a tool such as "wiki". The 

last step is the production of an electronic book accompanied by a DVD. All products, results from a 

collaborative work among Brazilians and Africans participants, shall be public, with the creative 

commons copyleft license. The electronic book and DVD will be the final products of the project, but 

not the only ones. The previous steps will also enable the development of (intermediates) multi 

mediatic products. 

The first two initiatives that we choose to put in contact were the project to elaborate a participative 

planning toward local development in Fask (an oasis located in south Morocco at the ―Door of Sahara‖) 

and the Casa Grande Foundation (a Brazilian NGO that promotes social inclusion of children and 

young people in the northeast region of Brazil). At this moment, in this paper, the procedures done and 

to be done will be sketched. In two months this paper is going to summarize all the experience of 

collaboration between these two initiatives during the first contact between them, as well as the main 
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solutions that are going to inspire each other. We intend to show in our presentation in the conference 

the multimedia material produced to facilitate the dialog between the experiences. 

The mutual learning experience between Brazil and Morocco 

The first pair of initiatives chosen by African and Brazilian researchers is Fask and the Cultural Festival 

(Morocco) and Casa Grande Foundation (Brazil). The Fask community has 4 villages: Taourirt, Taidalt, 

ElBorj and Fask. All of them have rich ―know how to be‖ and know-how, which the forum and the 

festival propose to valorize and to interact with national and international partners. The rural 

community of Fask, 2400 inhabitants, territory of the Ait Ahmed (it‘s a tribe that is now turning 

towards the enhancement of specific resources in terms of its culture, architecture, subsistence farming 

and oasis), offers the authentic landscapes of southern Morocco. It is situated 20km from the city of 

Guelmim – in the Assa route - or 15km of tracks from Tighmert. The region has historically been a 

crossroads for the caravan trade. The Ait Ahmed culture carries with it a specificity that is reflected in 

its plural arts, music and manners. It combines the Amazigh world, Sahrawu culture and beyond, 

influence of black Africa, Arabs and Jews. This is a mixed culture open to the world and this makes its 

vitality. Each year a festival of music, arts and knowledge is organized by association Ahmed Oueld 

Bella to recall the identity of the Ait Ahmed. 

The small town of Nova Olinda is situated in the remote countryside of the state of Ceará, Brazil, about 

600km from the capital Fortaleza. With about 12,000 inhabitants, Nova Olinda represented the reality 

of most cities in the Brazilian interior: the isolation due to distance from regional centers and the 

abundant unexplored cultural and environmental resources. However, this condition has changed in 

recent years thanks to the performance of the non-governmental organization Casa Grande Foundation. 

The Foundation was founded by Francisco Alemberg de Souza Lima (born locally) to give 

interdisciplinary education to children and young people through actions of cultural strengthening, 

communication and arts. The original scope of the Foundation has been enlarged since they started to 

receive visitors interested in their cultural activities as well as in the local environment. From this point 

a solution was developed to be delivered by the Cooperative of Parents and Friends of the Casa Grande 

(COOPAGRAN), formed by parents of boys and girls from the Foundation. The cooperative delivers 

the hospitality services demanded by the visitors. Each parent has a role: some offer hospitality in their 

own homes, others work as guides and others offer transfer services as well as local restaurants. The 

local arts and crafts were also involved: partnerships were established with local artisans, who opened 

their workshops for visitors and commercialized their products. 

The whole solution was designed, and still is, by the locals, who manage each detail. Participative 

planning meetings are regularly promoted by the Foundation and COOPAGRAN members to evaluate 

and design or redesign their services, crossing their individual skills with the local resources. These 

informal service designers, and the co-design processes they promote, are being effective. As a result, 

in 2006, 28,000 visitors were registered and the number is continuously increasing. The services are 

strongly based on intensive and personalized relationships between the locals and the visitors, and they 

run using personal resources (such as local‘s own houses and cars). These services deserve particular 

attention, since they promote the integration of visitors with the daily lives of residents, especially 

children and youths of the Foundation. 

These initiatives were chosen because of the potential for mutual learning due to their similarities and 

complementarities. On the one hand, both are located outside major urban centers of the two countries 
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and represent small communities excluded from the industrialization and modernization processes of 

national economies, Brazil and Morocco. Fask has traditionally been a place of transit trade flows and 

migration on desert. Nova Olinda is a city along the road and is located in the Cariri region, a sort of 

oasis in the middle of the Wild, semi-arid region of Brazil. The main economic activities of both cities 

are mineral extraction, handicrafts, especially leather, and small local businesses. 

On the other hand, the Fask Festival encourages traditional cultural production and represents an 

attempt to elaborate and implement a development strategy in which these cultural manifestations took 

part. The Casa Grande Foundation case represents a set of socio-cultural productions that redescribe 

traditional channels of modern artistic production, including video, radio, television and theater, 

dedicated to the formation of a local audience. These differences, associated with the similarities 

described above, increases the expectations of mutual learning. 

Fask was chosen because it represents an important initiative in an attempt to achieve the situated 

development. It is at its inception, where guidelines for region development it is being discussed. This 

follows the principles presented by Hassan Zaoual, active member of the network Africa-Brazil Dialogs 

project. The Casa Grande Foundation was a response to the choice of Fask because of similar 

characteristics with Nova Olinda, a city where the project was held, and whether the project has 

developed a series of projects and tools that can inspire situated development on the community of 

Fask, once adapted and recreated for its cultural context. 

The project is to use mechanisms of transmediac communication as bridges to put initiatives in contact. 

Among these mechanisms is the development of tools of interaction via Internet and video production 

to be projected in both communities and be available on the Internet. A researching has already been 

done during a visit to the town of Nova Olinda and the Casa Grande Foundation project, when a series 

of interviews were made, surveys and records and producing images for the production of audiovisuals. 

A film about the Foundation's Project was released and took to Morocco, where the last week of April 

was projected. This projection occurred in parallel with research and interviews, a lecture on the case, 

discussions about possible directions of the project. The results of this meeting between the Brazilian 

team and the Moroccan team during the Fask event have not yet been systematized.  

The video was made to be projected in parallel with the lecture, so that the first focus more on human, 

emotional and motivational aspects, and the lecture was more focused on information, analysis and 

evaluations necessary to understand the case. The first challenge was how to structure a channel of 

communication between communities that speak different languages. In Brazil we speak Portuguese 

and Fask traditionally spoken Arabic and Sarawak. French is spoken, but not so fluently, especially by 

older generations. For this reason, the video was basically focused on images with no text. Just few 

lines were translated into French and subtitled. 

The interviews were conducted in two ways. At first, the interviews were similar to non-directed 

interviews, where interviewees could talk about what they wanted and how about their experiences in 

the Casa Grande, following the guidelines of a non-partial directivity (Poupart 2008). In a second step, 

the interviews were addressed directly in order to get the necessary information raised by the earlier 

researching. During this second phase the necessary data for analysis and presentation of speech in 

Morocco were collected. 
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The video was done to initiate a sharing of experiences between the two initiatives, according to the 

principles of shared anthropological Jean Rouche. Moreover, the video is part of the research as 

proposed by Marcus (2009), which points to the need to rethink the concept and practice of research 

itself, to reconfigure the operative aesthetic ethnographic fieldwork as a method and research. To this 

end, surveys conducted by some art projects can serve as references. 

Accordingly, we adopted the proposals for Hanley (2009) for ethnographic projects, for which the 

camera cannot be seen as a neutral scientific instrument capable of making fair and objective records. 

The camera records with fidelity, but cannot determine the meaning of that record, a theme central to 

any branch of social or cultural anthropology. ¨When a filmmaker attempts to assign meaning to the 

copyrighted material, it is in the realm of authorship and representation¨ (2009: p.105) 

This is a key issue because of two reasons. First, the possibilities of meaning that the film carries for 

Morocco are the first contact experience, and thus communication between these two initiatives. So that 

it was very important that people's project of Casa Grande participated in the preparation of this 

meaning. Moreover, it was sought through dialogue on these issues with those responsible for the 

project and the incorporation of videos produced by them. The Casa Grande Foundation has done more 

than 150 short videos for viewing via the Internet. Thus, the video made by the Brazilian team chose to 

be a mix of some videos from the collection of the Foundation and the images and interviews produced 

by the own team of the Africa-Brazil Dialogs. 

 The authorship of the video is somewhere between the team of Africa-Brazil-Dialogs and the boys of 

the Casa Grande Foundation. The authorship is manifest in the choices and actions taken by directors. 

Thus, the transmediac communication effort permits handling of this experience, multidimensional, and 

polyphonic, more intense than a written text, followed by an oral presentation of the lecture.  

At the moment of writing this article, both video and lectures are being presented in Morocco, where 

the Brazilian team is also registering the receipt of such communication and interviewing people in 

order to record the prints and motivations. Meanwhile, Brazilian and Moroccan teams of the project, in 

partnership with local actors in the region of Fask, are preparing for the eventual follow the challenge 

of structuring the communication channel between the two initiatives. 

After the return of the Brazilian team, all that stuff will be systematized and analyzed for incorporation 

and production of other video, materials research and a web-site, as a communication tool between the 

two initiatives. The new videos will be taken to be projected in Nova Olinda, where it will be the return 

of the message sent to Morocco. This article will be done by analyzing the experience of starting this 

whole process of communication between these two initiatives selected. It is hoped that the outcome of 

this reflection can be used in performing the following steps of action and research project of the next 

steps to be chosen.  
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Abstract 

This paper chronicles the development and implementation of a remote monitoring system 

(RMS) for the electric vehicle (EV) project at the Cape Peninsula University of Technology 

(CPUT). The monitoring system developed uses the global positioning system (GPS) 

coordinates and the existing cellular network or global system for mobile communications 

(GSM) network to send data from any location within the GSM network, to a central server 

where it is displayed through a graphic user interface. The information that is sent from the 

vehicle to the user includes the following: the real-time GPS coordinates of the vehicle, the 

speed of the vehicle, energy stored in the battery, power delivered from the solar panels and 

the power consumed by the electric motor. To achieve this task various sub-systems are 

required to be put in place, these formed the backbone of the system. In this paper each of 

these sub-systems are discussed in detail with respect to problems encountered and 

suggestions for improvements for each sub-system. The study discusses the system integration 

challenges and obstacles that had to be overcome in order to implement a RMS. A cost-

effective solution was sought. A systems requirements list and project specifications were 

drawn up in order to choose an appropriate technology to implement in this project. From the 

requirements analysis, a study was done on the different possible solutions and the most 

appropriate solution meeting the criteria was selected for implementation.  

 

Keywords: 

Remote monitoring, Real-time data acquisition, Microcontroller, Wireless communication 

 

Introduction  

Remote monitoring and sensing systems are developed for a wide range of applications and industries 

such as agriculture (Beeri and Peled, 2009:47; Yuping et al, 2008:426), telecommunications industry 

(Tsujikawa and Matsushima, 2007:99), water quality monitoring (Enrique and Camilli, 2003:457), 

monitoring a protection system for building electrical safety (Huang et al, 2011:1418) and 

meteorological data (Rosiek and Batlles, 2008:3746).  

 

The electric vehicle project at the Cape Peninsula University of Technology is a graduate level student 

project. It is a multidisciplinary endeavour involving students from various departments including 

electrical, mechanical and industrial engineering. Students work together as a group, with each student 

responsible for a specific task or module. In the development of the electric vehicle project, a solution 

was sought that could provide real-time information on the vehicle parameters and deliver it to a remote 

location. The system requirements and project specification were determined. In order to implement the 

solution, a decision on the appropriate technology to use, had to be made. From the requirements 
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analysis, research was completed on the different possible solutions and the most appropriate solution 

was then selected for implementation.  

 

The system consists of three main sub-systems namely the data acquisition and control; the wireless 

technology used for data transmission and the graphical user interface. The data acquisition and control 

unit is the device that controls the sampling of analogue inputs and controls the storage and 

transmission of data. The unit that includes the wireless platform is used to transmit the data. For this 

module there is a variety of available technologies and each with its own advantages and disadvantages. 

These systems had to be evaluated against criteria such as feasibility and functionality. The third sub-

system is the user interface which address the how the user views or accesses the data. Here the second 

sub-system plays an important part, since the choice of technology influences how the data will be 

made accessible to the third sub-system.  

 

Each of these system have an effect on each other and thus impact on the method of implementation 

thus each has to be evaluated carefully before a final decision was made.  

Now let‘s investigate the problem statement and discuss each sub-system and its background. 

 

Problem statement 

Develop a microcontroller based remote monitoring system for the electric vehicle project, with a user 

interface using LabVIEW to display the information. This requires that a computer interface be 

developed that would be used to monitor the following values:  

 

 Energy in the battery 

 Power to and from the battery 

 Power from the solar panels 

 Power to and from the motor 

 Approximated solar irradiation (W/m²) from the sun 

 Speed of the EV by using the digital tachometer signal  

 

System configuration and architecture 

 

System functionality 

The remote monitoring system captures the required data from subsystems in the vehicle by means of a 

network of electrical sensors. These sensors relay the status information of critical systems in the 

vehicle such as the battery voltage and current, the photovoltaic voltage and current, the remaining 

charge on the battery as well as a digital tachometer signal which captures the speed of the vehicle in 

terms of pulses per revolution. This data is read by the microcontroller at regular set intervals and 

passed to the communications module for transmission. In addition to these functions, the 

microcontroller also requests global positioning system or GPS coordinates from the communication 

module since the module chosen for this application has this additional functionality integrated. 

 

The communication module is setup by the microcontroller through a set of commands and is used to 

facilitate the remote sensing requirement of the project. For the most part the communication module is 

a dumb terminal reacting only on requests and commands given to it by the microcontroller. The 
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communication module chosen will then in affect have an influence how the data is made available to 

the user interface and the hardware requirement for the user interface. 

 

The user interface for all intents and purposes has to be able to read the data sent across the medium 

and store or display the data to the user. The user interface in this case just requires a normal Windows 

laptop setup with an internet connection to receive the incoming data. In industry incoming data would 

ideally be received by a server which stores it to a database and the user would query the server for a 

specific dataset from the database. In this case, data is sent to a laptop and the received data is 

processed and displayed directly. 

 

Data acquisition and control 

For this application the data acquisition and control device forms the backbone of the system. There are 

systems encompassing many embedded platforms, such as the field-programmable-gate-array (FPGA) 

(Mendoza-Jasso et al, 2005:275) and the microcontroller (Rosiek and Batlles, 2008:3747) that are used 

to control the system integration. For this part of the development, a SILABS C8050F930 

microcontroller development board was chosen. The reason that this unit was chosen was because the 

Microcontroller Systems IV course being offered at CPUT uses a similar development board. Thus for 

future development, a new student who did the course would easily adapt to the hardware. In addition 

to this the development environment was more familiar and there is a rich resource of example 

programmes and application notes to assist the developer in starting work with this platform. 

 

Figure 11. SILABS C8050F930 microcontroller development board 

 
The software component was completed using the KEIL uVision IV integrated development 

environment (IDE) with its C51 toolset. Since an extensive amount of work went into this project the 

compiler‘s license had to be applied which lifts the two kilobyte restriction that is normally imposed on 

the developer to a four kilobyte restriction. Careful programming practice was also applied to avoid the 

use of standard library functions which introduces large programming overheads such as the printf() 

function which grows the code size significantly with every call in the program. Thus custom functions 

were developed and the use of the UART interrupt was used the address this problem. 

 

For the program to function, the Silabs software and drivers need to be installed for KEIL IDE to have 

access to the Silabs debugging hardware. In addition the IDE has to be setup correctly so that the 
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program include files are found in the correct directory. Some time needs to be spent on this so that the 

compiler is setup correctly. 

 

The program was written to make use of the different peripherals available to the developer on the 

C8051F930 and each of these peripherals has to be configured to be able to use it. Each configuration 

setting is handled in detail in the C code file through easy to follow code comments. For this application 

certain key peripherals was used, for communication with the wireless module, the UART module was 

enabled and configured to communicate at baud rate of 115200 as defined by the wireless module. To 

read the various analogue signals, the analogue-to-digital converter (ADC) module was enabled and 

configured.  

To map the various port pins to the internal peripherals, the ports are mapped and initialized as inputs 

and outputs. In conjunction with these functions, various timers and interrupts were configured and 

initialized which allows the microcontroller to communicate with the wireless device through various 

pre-programmed commands. The code written is then structured to setup and maintain wireless 

communications and handle any errors that may arise. The detailed initialisation of the C code file can 

be referenced to obtain specific settings and commands and equations used in the setup. 

 

Wireless technology 

When selecting the wireless platform to be used in the project, there was a range of available and 

established technologies to choose from. Those technologies evaluated included Bluetooth, ZigBee, 

radio frequency network and the GSM cellular network. Each of these was evaluated in terms of range, 

infrastructure requirement and accessibility for implementation. Table 1 reflects the scoring grid for 

each of the wireless platforms evaluated. With this in mind Bluetooth and ZigBee which are very 

similar technologies was evaluated.  Bluetooth platform has many advantages as highlighted by Erasala 

et al (2002:201) and Hua et al (2009:480). The ZigBee protocol was highlighted by Huang et al 

(2011:1420). The ZigBee platform was found to be the more flexible of the protocols and was more 

accessible for implementation in terms of modules and development kits and modules. With regard to 

using a radio frequency network setup or a GSM network, it was noted that both offer long range 

communication. The GSM approach was shortlisted since there is an existing network with a large 

coverage across the country at a small cost for the data transmitted. Feasibility studies conducted on 

GSM networks by Tseng et al (2006:46) and Cui-bo (2008:104) all support the argument for this type 

of implementation. The technology is also increasingly accessible with the range of available GSM 

modules from a number of suppliers. It was for these reasons that the GSM approach was implemented 

in this project. A GSM integrated module development kit was obtained, namely the uBlox LEON-

G200 EVK-G25H evaluation kit. 

 

Table 5: Wireless platform scoring grid 

Technology evaluated 
Criteria score 

Range Accessibility Infrastructure required 

Bluetooth x   x 

ZigBee x   x 

RF network     x 

GSM       
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Figure 12. uBlox LEON-G200 EVK-G25H evaluation kit 

 
 

The LEON-G100/G200 GSM/GPRS modules integrate a full-featured release 99 GSM-GPRS protocol 

stack, with the following main characteristics. 

 

 Quad band support: GSM 850 MHz, EGSM 900 MHz, DCS 1800 MHz and LAPTOPS 1900 MHz. 

 Power class 4 (33 dBm nominal maximum output power) for GSM/EGSM bands. 

 Power class 1 (30 dBm nominal maximum output power) for DCS/LAPTOPS bands GPRS 

multislot class 10. 

 All GPRS coding schemes from CS1 to CS4 are supported. 

 GPRS bit rate: 85.6 kbps (max.), 53.6 kbps (typ.) in down-link; 42.8 kbps (max.), 26.8 kbps (typ.) 

in up-link. 

 CS (Circuit Switched) data calls are supported in transparent/non transparent mode up to 9.6 kbps. 

 

With the use of a GSM module one can take advantage of the recent development for data connectivity 

and implementation across a GSM network. A background comparison is made between the previous 

CSD technology and the current GPRS data connection implemented. The general packet radio service 

(GPRS) standard permits data transfers in a completely different way with respect to previous point to 

point communications made with circuit switch data (CSD) GSM modems.  

 

In CSD operations the modem establishes a connection with the other party (another modem) in such a 

way that all the network devices in between are transparent to the data exchanged, simulating a real 

point to point connection. The system acts as if the other party is directly connected with the controlling 

application of the modem. The other party can be either an Internet Service Provider (ISP) or a private 

server; however, the arrival point must have a modem to connect to (Landline, ISDN or GSM CSD). 

The connection establishment procedure defines a particular path where all the information exchanged 

between the two peers flows and this path is reserved for exclusive use of these two peers for all the 

time the connection is active.  

This approach has the drawbacks of a long time to set-up the link between the two peers (up to a 

minute) and a time counting bill which proceeds even if no data is exchanged because the path 

resources are reserved anyway; furthermore the speed of the data transfer is limited to 14400 bps. An 
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example of this kind of operation is shown in figure 3, where the point to point connection is between 

the two peers as if all the devices inside the dashed line are not present. 

 

Figure 13. CSD operation 

 
In GPRS operations, the connection is made directly towards the internet as if the GPRS modem was a 

network IP socket interface. There is no data path reserved for the data exchange between the two 

peers. Instead the resources are allocated dynamically on demand and the data exchanged is organized 

into packets, typically TCP/IP. Furthermore the maximum transfer speed can be much faster than GSM 

CSD. An example of GPRS connection is shown in figure 4, where the GPRS connection is between 

the GPRS modem and the internet, as if all the devices inside the dashed line are not present. 

 

Figure 4. GPRS operation 

 

 
Due to this kind of connection, when activating the GPRS connection you must provide the network 

parameters to enter through the internet point of the GPRS network ISP (Internet Service Provider) and 

not the phone number to be dialled; therefore it is not possible to establish a direct point to point GPRS 

connection between two modems as in CSD case, instead an internet tunnelling must be done to achieve 

a point to point connection between two peers. 
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This approach has the immediate advantage of projecting the controlling application of the GPRS 

modem directly on the internet, ready to be accessed virtually from anywhere in the world at the same 

cost on the GPRS. The billing of the GPRS connection is based on the amount of data exchanged 

(number of packets transferred) independently from the time the connection is active or where these 

packets must be delivered. Therefore, it is possible to leave the controlling application always 

connected and ready to receive/send data on demand, while paying only for the data really exchanged. 

 

There are some considerations to be aware of for GPRS connections: 

 the GPRS connection speed with a GPRS class 10 multislot device is asymmetrical, 3 time slots in 

reception (43200 bps max) and 2 time slot in sending (28800 bps max) or 4 time slots in reception 

(57600 bps max) and 1 time slot in sending (14400 bps max). 

 The controlling application of the module must have a TCP/IP - PPP software stack to interface 

with the GPRS modems. 

 The controlling application must rely on some ISP that may be the Network Operator of the SIM to 

gain access to the internet through the GPRS connection. 

 The receiving application must have internet access. 

 Since the communication is based upon TCP/IP packets, it is possible to talk with more than one 

peer. 

 When required, the data security in the internet shall be guaranteed by security protocols over the 

TCP/IP that must be managed by the controlling application. 

 With advances in the current data services being offered by the cellular service providers the data 

transfer speeds has greatly increased. 

 

Another advantage of the LEON-G200 EVK-G25H evaluation kit is that it has an integrated GPS 

module on board thus giving the additional functionality of GPS tracking or navigation. 

 

Network configuration 

In order for the receiving application to receive data from the GSM module, the receiving application 

must also have an internet connection. This connection should ideally be a static public IP address so 

that the device always knows how to contact the laptop or server. But due to the limited range of public 

IP‘s allocated to a ISP, ISP‘s prefer to allocate a IP dynamically to a user on a connection being made. 

Static IP‘s can be obtained but at cost. This poses a problem since this means the RMS can‘t be 

programmed with a specific IP address for the laptop or laptop since the IP allocated is different every 

time a new internet connection is made.  

 

After an extensive search the best solution for this problem emerged as a web service provided by 

http://www.dyndns.com. The service DynDNS provides requires the free registration with the company 

and the user is then afforded a number of domain names that is linked specifically to their use. An 

application program needs to be downloaded from DynDNS. This application is called DynDNS 

Updater and installed on the laptop that the RMS would need to connect to and that has an internet 

connection. This application in turn updates the domain name assigned to your DynDNS account with 

the new IP assigned to the laptop when the new internet connection was made. 

In this way the RMS only has to resolve the domain name to obtain the new IP and connect to that IP to 

reach the intended recipient. 

 

http://www.dyndns.com/
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Figure 5. DynDNS application 

 
 

The domain name assigned to the account used in this project was ―ricushome.homedns.org‖ and this is 

the same domain name that appears in the C code used for this project. For future work, the developer 

should register his own account and modify the code to resolve that domain name or obtain a static IP 

for the server or laptop that the data is sent to. 

Another important item is to check with the ISP that the IP allocated to your modem is not a private IP 

internal to the ISP‘s network and indeed a public IP, since this can cause confusion when after the 

DynDNS service is registered and updated and a connection to the laptop is still not attainable. Many of 

the cellular companies do not give their customers an Access Point Name (APN) that assigns a public 

IP and a different APN needs to be requested from them to get a public IP assigned. Once the correct 

settings is in place the IP is updated a test can be performed by attempting to remote terminal to the 

domain name and the host laptop should be reached. 

 

User interface 

To setup the user interface, the hardware and software requirements must be established. To establish a 

internet connection a USB IBURST modem was obtained and with it a monthly data contract to aid in 

the development. As per the requirement stated above the IP allocation from IBURST is public 

although still dynamic in nature. Thus the DynDNS Updater was installed and linked to the DynDNS 

account. The hardware used is a Laptop running a Windows 7 32bit operating system, but any windows 

XP laptop will suffice. 

 

If the RMS is setup correctly and the laptop has it internet connection setup correctly and the domain 

name is updated with the latest IP via DynDNS updater. Then it possible to see incoming data from the 

RMS by monitoring the TCP/IP port with the RMS outputs. To do this HyperTerminal can be used. On 

opening HyperTerminal configure it to use the TCP/IP port and set the port to 123, which is the port 

number the RMS programmed to send its data out on. Put nothing in IP text box since the connection 

will be made from the RMS side and not the LAPTOP‘s side. On selecting OK the laptop will try and 
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open a connection to the port but fail. Click OK and then click Call on the menu bar and select Wait for 

call. The laptop will wait for an incoming connection on port 123 and display any data being sent from 

the RMS on that port. 

 

This lays the ground work through verification and testing for the user interface developed using the 

LabVIEW G code. The user interface developed only reads and scales and displays the values received 

from the TCP/IP port in a industrial application the data would be saved to a database and the 

application would access the data from the database. This can be implemented for future development. 

For this project, the data is only displayed and then discarded.  

 

Since the GPS coordinates are also sent with the analogue data that was captured. These coordinates 

can be used to display the vehicles real time position on a map. This achieved using Google Maps 

through building a string containing the Latitudes and Longitudes to and then displaying the web page 

returned by Google Maps. The analogue values are read and scaled according to reading represented. 

 

Figure 6. The LabVIEW graphical user interface 

 
 

 

 For this application to be installed the LabVIEW 8 runtime environment is a requirement with this 

application. Other than that for future development the source code was supplied with this 

submission of this paper and can thus be edited using a evaluation or student edition of the 

LabVIEW 8 Development Environment. 

 A important consideration when working with GPS data is that when requesting GPS data, it is 

always returned on a standard format string called a the NMEA sentence. NMEA 0183 is a 

combined electrical and data specification for communication between marine electronic devices 

such as echo sounder, sonar, anemometer, gyrocompass, autopilot, GPS receivers and many other 
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types of instruments. It has been defined by, and is controlled by, the U.S.-based National Marine 

Electronics Association.  

 

The NMEA string is of the format in the example below. 

 

 eg1. $GPRMC,081836,A,3751.65,S,14507.36,E,000.0,360.0,130998,011.3,E*62 

 eg2. $GPRMC,225446,A,4916.45,N,12311.12,W,000.5,054.7,191194,020.3,E*68 

 225446, Time of fix 22:54:46 UTC 

 A Navigation receiver warning A = OK, V = warning 

 4916.45,N, Latitude 49 deg. 16.45 min North 

 12311.12,W, Longitude 123 deg. 11.12 min West 

 000.5, Speed over ground (in knots) 

 054.7, Course Made Good, True 

 191194,  Date of fix: 19 November 1994 

 020.3E, Magnetic variation: 20.3 deg East 

 *68, mandatory checksum 

 

To handle this string, a certain amount of filtering is done to extract the Latitude (LAT) and Longitude 

(LONG) information from the string. This extracted LAT and LONG data has to be further manipulated 

to conform to the standard format used by Google and many other applications. This requires additional 

mathematical manipulation to convert this data into decimal degrees. The LabVIEW subroutine shown 

in figure 7 is used to accomplish this task. . 

 

Figure 7. The LabVIEW subroutine for GPS coordinates resolution 

 
 

This subroutine converts from [DDMM.mmm to DD.sssss] thus for both Latitude and Longitude the 

following will done. 

 Divide the coordinates by 100 to isolate the Degree part.  

 Subtract by 0.5 to negate any round off/up in the next step 

 Convert the number from a double/float data type to a integer which cuts off any fractional part of 

the number. 

 Reconvert it to a double/float and subtract it from the Degree part to isolate the fractional Minute 

part [0.MMmmm]  
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 Multiply this by 100 to get it in the format [M.Mmmm] then divide by 60 to get it in the format 

[D.SSsss] 

 Add [DD] to [D.SSsss] to obtain the coordinates in the format [DD.SSsss]  

 The Lat is then converted to a negative number since this is the southern hemisphere. 

 

Conclusion 

The design and development of a remote monitoring system for an electric vehicle was implemented. 

The system is able to sense and track various vehicle parameters. The study is the result of a graduate 

student project in the Department of Electrical Engineering at the Cape Peninsula University of 

Technology. It presents a solution for remotely monitoring data from sensors on the vehicle. The aim to 

implement a cost effective solution was successfully achieved. The system used the available national 

GSM network and infrastructure. The GPS data of the vehicle position was also collected and 

displayed. A microcontroller embedded platform was instituted as the system controller. A graphical 

user display was developed in LabVIEW. There were many challenges that needed to be overcome. The 

system developed is a prototype for proof of concept. For applications that require reliable and stable 

performance, further refinement of the solution is needed. 
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Abstract 

Architecture is the art of making.  While a design studio in a school of architecture cannot 

cover everything that is done in professional practice, it certainly can and must rehearse 

them.  Of course rehearsal is not the final production but it is essential for the success of the 

real act.  Seen in this way, the teacher who enables this rehearsal has to take the 

responsibility for the transfer of know-how from practice to education.   The author is 

fortunate to have been immersed intensely in the architectural industry by having worked at a 

significant practice that has a considerable reputation for good design in the manner in which 

form, spatial organisation, structure and fabric are assimilated; and the recognition of the 

value of integrated partnerships, which contributes to the success of projects. Using this 

background, and given the position of the author now as teacher, this paper reflects on 

‗practitioner-teachers‘ entering higher education, by investigating the transfer of design 

know-how by practitioners through teaching. 

 

Preface 

This paper began as an attempt to investigate the dilemma of transferring design know-how from 

practitioners to students.  However, as a practitioner entering academia, the actual shift from practice to 

teaching posed a dilemma in itself.  Thus, it was pertinent that the transfer of design know-how from 

practice to education be investigated through the lens of the nascent ‗practitioner-teacher‘ by being 

based on experiential findings supported by research, and having no prescriptive intentions. 

 

Introduction 

Architecture resides in the realms of art and technology, which entails the creative and innovative 

design of representations of the built form via processes of enquiry and making.  However, this bimodal 

(Schön 1984:4) nature of architecture challenges the approaches to teaching it.   Based on Guttman‘s 

theories, Mary Kennedy states that ―architecture schools [once] provided education in both engineering 

and design concepts, but gradually came to deemphasise the former and to define the profession of 

architecture as a field specialising in design.  More recently, after a long period during which architects 

derived functional principles of design from social science constructs, the field has rejected these 

constructs in favour of intuitive aesthetic principles of design‖ (Kennedy 1987:138-39). 

 

Although these aesthetic principles of design may, however, be strongly applicable to architectural 

education at traditional universities, teaching at universities of technology differ in approach, as they 

were previously geared to follow a vocational curriculum that concentrated on the training of a 

production workforce focussed on detailing, documentation and delivery (Young-Pugh 2005:35).  The 
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current approach of these institutions, however, is to produce ―thinking hands [in order] to create a 

vocationally orientated yet skilled and knowledgeable workforce‖ (Young-Pugh 2005:36), thereby 

challenging the teaching of architecture with regard to considerations of theory and technique. 

 

In relation to this, Kennedy argues that programs offering theoretical knowledge are more advantageous 

than skilled-oriented programs, as they contribute to students acquiring a wider understanding of 

practice and the principles that guide it (Kennedy 1987:138).  By contrast, John Brown and Paul 

Duguid argue that it is detrimental to focus on theory over technique, as the ―valuation of abstract 

knowledge over actual practice…separates learning from working‖ (Brown & Duguid 1991:41).  

Similarly, Greig Crysler posits that the primary purpose of architectural education is to ―produce 

graduates with marketable skills [even though] training is effectively removed from the marketplace‖ 

(Crysler 1995:211).  Thus, the role of the ‗practitioner-teacher‘ is significant for mediation between 

practice and education in the classroom, to ensure that the reality of practice is not overshadowed by 

theoretical content and methodology.  

  

Currently, architectural education is differentiated from the systematic progression of professional 

knowledge that has been traditionally conveyed through the scientific model of teaching.  It instead 

―revolves around the acquisition of artistry, through practice and coaching‖ (Schön 1984:2), as teaching 

in higher education moves away from teacher-centred or transmission models (Webster 2008:69), of 

which one of the most significant effects was the conversion of knowledge ―to the benign status of 

information and skills‖ (Crysler 1995:211).  Furthermore, apart from transmitting abstract knowledge 

―from the head of someone who knows to the head of someone who does not‖, the learning 

environment was assumed unimportant and to specifically ―exclude the complexities of practice and the 

communities of practitioners‖ (Brown & Duguid 1991:47).  

 

However, with the advancement of the teaching model, the setting for learning also evolved into the 

environment in which ―the design studio was conceived as a learning laboratory where skills and values 

could be brought to bear within the spirit of open enquiry‖ (Glasser 2000:250).  Thus, by ―permitting 

the development of a more democratic learning environment‖ (Crysler 1995:208), critical pedagogy is 

identified as an underscore to teaching, which recognises the movement towards theories that 

concentrate on the actions of the students rather than that of the teacher, and allows architectural 

education to reside with the ―new model for the teacher as facilitator‖ (Webster 2008:70).   

In support of student-centred learning, this approach rests relatively easily with practitioners teaching 

architecture, as they take the concept of facilitator quite naturally to the classroom, via their exposure to 

the communicative exchanges and engagements they have been accustomed to in their office 

environments.  Thus, ‗practitioner-teachers‘ utilise their expertise and experience in professional 

practice to speak to content and methodology, through their interactive approaches in the classroom.  

However, although they have the essential experience and/or qualifications in professional practice, 

‗practitioner-teachers‘ often do not necessarily carry the formal qualifications nor experience in 

teaching.  As David Glasser observes, ―few, if any, faculty enter the teaching ranks prepared to function 

as educators, as distinct from professionals.  This is to say that most faculty, regardless of their abilities 

as practitioners, know very little about teaching skills – how people really absorb useful information – 

and then become useful practitioners‖ (Glasser 2000:250).   

Hence, ‗practitioner-teachers‘ entering higher education in permanent academic positions, cannot do so 

without some form of teacher development programme offered to them by that tertiary institution, 



Transfer of design know-how from practice to education: reflections of a nascent 

„practitioner-teacher‟. M. Rambhoros 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 184 

 

which is intended to assist teachers in ―[developing] their practice in higher education teaching, 

learning, and assessment‖ (TDP Programme 2011:1) and to ensure that the standards of higher 

education are met.  It allows ‗practitioner-teachers‘ to aim their insights, which have been gained 

through practice, more meaningfully at the appropriate levels necessary to achieve the required 

outcomes in higher education.  Hence, the context of the TDP makes Kennedy‘s use of the term 

andragogy (a technique of teaching adults) to emphasise the task of professional education (Kennedy 

1987:161), appropriate when referring to architectural teaching and learning in higher education. 

   

Thus, to investigate the challenges of ‗practitioner-teachers‘ in the transfer of design-know-how from 

practice to education, this paper explores selected theories behind the architectural thinking of 

practitioners as well as the pedagogy of teachers.  It investigates the challenges of preparing students to 

meet the requirements of industry, by showing the alignment of the practical and pedagogic 

components via their interpretation and application, in order to meet the necessary outcomes. 

Thinking by knowing 

Ikujiro Nonaka infers that practitioners design through a discourse between tacit and explicit 

knowledge (Nonaka 1994:14), where the latter is communicable through an unambiguous language or 

means of documentation.  According to Michael Polanyi, tacit knowledge conversely indwells (cited 

Nonaka 1994:14), because the instinctive knowing of practitioners exceeds their actual explanation of 

that knowing.  Deemed as ―knowing in practice‖ (Schön 1984:3), design knowledge is therefore 

concealed in the minds of practitioners.   

Considering this, ‗practitioner-teachers‘ must convey tacit knowledge, which is implicit in their design 

actions, to students who in turn need to acquire an aptitude for that innate performance.  Donald 

Schön‘s investigative theories on reflective practice and learning are a means to reveal this.  He 

recognises reflection-in-action as that which practitioners employ whilst designing, in order to 

immediately investigate and experiment with variable solutions (Schön 1984:9).  Thus, in order for 

students to acquire design knowledge from the ‗practitioner-teacher‘, Schön argues that reciprocal 

reflection-in-action occurs via a dialogue of ―demonstrating and imitating, telling and listening‖, as 

well as through suggestions, descriptions, active engagement and translated performance (Schön 

1984:6).  Through this process, the student learns both about design and how to design (Schön 1984:6), 

which then makes not only the act of designing important, but also places emphasis on the components 

of design, which include creativity, innovation and regulations (among a few).  

This forms part of the critical aspects of practical design knowledge that need to be transferred from 

‗practitioner-teachers‘ to students. According to Schön, teachers convey knowledge that is available ―in 

the form of a repertoire of particular situations, exemplars and images‖ (Schön 1984:5) by drawing on 

past experiences.  Thus, ‗practitioner-teachers‘ utilise various aspects of information experienced 

though their encounters in practice, to recontextualise familiar scenarios and envisage ways to facilitate 

their students in new teaching situations.  However, Schön reveals through his examination of the 

decision-making process, that new situations are contextualised through an interpretative frame of 

reference stimulated by analogy to another situation, where the use of different analogies might define 

problems differently, thereby and having consequences of various envisioned solutions (Schön cited 

Kennedy 1987:148).  

In addition to the philosophical articulation of tacit knowledge, the practical direction at its core has 

been identified by Nonaka as active participation and dedication within a specific environment, 

comprising not only cognitive but also technical elements, which are the ―concrete know-how, crafts, 
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and skills that apply to specific contexts‖ (Nonaka 1994:16).  Thus, if Leonard Waks states that 

―professionals learn design practice in the practica of their fields, [and] not in some generic course on 

methodology or design itself‖ (Waks 2001:48), then architectural education and training cannot 

concentrate on abstract knowledge without basing it on actual practice, as ―tacit knowledge [is] learned 

not in the abstract but in the use‖ (Waks 2001:42).  When ‗practitioner-teachers‘ draw attention away 

from abstract representations of knowledge, the learning focus for students is then about ―becoming a 

practitioner, not learning about practice‖ (Brown & Duguid 1991:48).   

The contrasting cognitive elements of tacit knowledge, however, refer to the definitive perspectives of 

practitioners, which are created within the realms of their present realities and their consideration of 

future possibilities (Nonaka 1994:16).  This may be supported by Pierre Bourdieu‘s theory of habitus, 

which is ―a more holistic conceptualisation of the individual and the way individuals act in the world‖ 

(cited Webster 2008:68).  Hence, students are acculturated by conducting themselves as members of 

the community and learning to function in that community through the acquisition of the perspectives 

of their society and by conversing in that language (Brown & Duguid 1991:48).   

Habitus is further explored by Helena Webster as a counter to Schön‘s theories on practitioner and 

student reflection.  It infers that ―students experience architectural education as the sum of its explicit 

and hidden dimensions and it is this total experience that effects the development of students from 

novices to professional architects‖ (Webster 2008:66).  Thus, architectural education goes beyond 

reciprocal reflection and embedding expertise in students by recognising the diversity of the ―other 

cognitive, affective and corporeal dimensions to learning that take place both within the design studio 

and in other settings (the lecture theatre, the refectory, parties, etc)‖ (Webster 2008:66).  Students can 

then build their perceptions out of a variety of resources (Brown & Duguid 1991:47), and by 

contributing ―their personal habitus to an architectural education and through engaging with 

programmes of formal and informal learning‖ (Webster 2008:69), students align their individual habitus 

with that of the discipline.   

 Pedagogy  

A relationship may be drawn between habitus and discourse, of which the latter is ―the organisation of 

information within the perspective of that discipline‖ (Jacobs et al 2006:3).  In addition to aiming 

beyond content toward the being of the discipline, discourse performs a significant role in developing 

students‘ academic literacy, as it comprises ―intersections between language, content and thinking‖ 

(Jacobs et al 2006:3).  It therefore supports the notion that students ―reflect-in-action and in the 

languages specific to their practices.  Even when they stop to reflect-on-action, they think in the 

language of practice‖ (Waks 2001:40). 

Similarly, Schön‘s description of talking and drawing as the language of designing, may be identified 

as discourse, where ―drawing is understandable only through the talking, and the talking has no 

meaning without the drawing‖ (Schön 1984:4).  In relation to this, it is not only what the teacher says, 

and the behaviour that is attached to it, but also how it is said (Jacobs 2011:3) that is of significance to 

student learning.  An interviewed student in one of Schön‘s investigations into studio education 

revealed that ―[students] hang onto the inflection of the tone of voice in [crits] to discover if something 

is really wrong‖ (Schön 1984:4).  Thus, as ―language is only meaningful within a discourse which 

recognises it‖ (Jacobs 2011:6), verbal and physical expression of ‗practitioner-teachers‘ contribute 

significantly to students‘ perceptions and understanding of content and feedback.   
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A pedagogical method to considering content and feedback is that of reflective practice for teaching and 

learning.  Its use is encouraged in order to address ―what is taught and how it is taught (curriculum and 

pedagogy)‖ (Recruitment Retention, n.d.).  By challenging preconceptions of teaching and learning, 

reflection stimulates active awareness achieved through constant consideration of what is being done in 

the classroom, how it is being done and why; and is supported by the recognition and identification of 

the connections between teaching and learning theories in relation to student outcomes. 

Means of reflection include both unstructured and structured (Morton 2009:24) forms.  Unstructured 

reflection occurs spontaneously during informal engagements with peers and students, listening to other 

experienced teachers, as well as through reading and research (Morton 2009:24).  Structured reflection 

incorporates methods of reflection-in-action and reflection-on-action (Morton 2009:24), which occurs 

during and after teaching and learning sessions, for teachers to consider and reconsider approaches to 

student learning, presentation of content, engagement with students, and style of teaching.  Through this 

process, the principles of enquiry-based active learning are executed.    

  

Enquiry-based active learning forms part of deep learning, which entails ―outcomes that reflect higher 

order thinking (deep learning); and that teaching towards them must be about students constructing 

knowledge (deep learning)‖ (Garraway 2011:1).  Designed for outcomes based teaching, Biggs‘ 

constructive alignment considers learning outcomes, teaching and learning activities, and assessment 

tasks together and in relation to each other.  It focuses on the primary concepts of students who 

construct meaning from doing in order to learn; and teachers who align learning activities with learning 

outcomes as a means for students to take responsibility for their learning (Houghton 2004). In order to 

encourage learning by doing, activities and knowledge types are related to the students‘ cognitive 

processes through the use of taxonomies.  The original concepts of Bloom‘s taxonomy, which 

conceptualised the cognitive domain, have been redefined by Anderson and Krathwohl to elicit ―more 

useful and comprehensive additions of how the taxonomy intersects and acts upon different types and 

levels of knowledge‖ (Wilson 2006), thereby addressing the different learning styles of students.      

Application 

The translation of architectural education from the 19
th
 century apprenticeship model to its current 

institutional setting has been categorised by Webster as the following: pedagogic space – the 

architectural office became the design studio; pedagogic tool – architectural design problems became 

simulated design problems; and pedagogic method – learning design artistry via coaching from the 

architect became learning design artistry via coaching of from design tutors (Webster 2008:64).  Thus, 

the role of ‗practitioner-teachers‘ is significant in the use of pedagogic methods to engage pedagogic 

tools within a pedagogic space.  By interpreting Webster‘s categorisation in terms of the preceding 

research, notions of deep learning; habitus; discourse; reflection and deliberate action; and practica may 

be considered by ‗practitioner-teachers‘ to negotiate a cohesive approach to teaching.   

Furthermore, critical pedagogy may be used to assimilate ―how knowledge is constituted, by whom, for 

whom, and for what purpose‖ (Crysler 1995:208).  Thus, the ‗whats‘ and ‗hows‘ of practice and 

teaching may be explored in relation to the practitioner, the student, and the ‗practitioner-teacher‘ in the 

following manner:  what does the practitioner require and do, and how is it achieved; what is required 

of students in the workplace, and how do they apply their knowledge practically in order to perform 

http://myclassroom.cput.ac.za/
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tasks; what does the teacher convey in the classroom, and how is it executed to prepare the students to 

interpret and fulfil practical requirements.   

In the workplace, students with technical backgrounds are generally required to interrogate design from 

a technological standpoint in order to contribute to the creation of workable design solutions.  To do 

this effectively, students need to understand and interact positively with construction methods and 

materials as part of design conceptualisation, development and resolution.  Thus, ‗practitioner-teachers‘ 

adopt a similar approach in the studio, where design and technology work together seamlessly, and 

where technology is encouraged as a design generator.  Part of this, is the integration of course modules 

to ensure that students do not view design and technology as individual subjects, but rather as an 

assimilated engagement that is essential to the design process.   

Deep learning 

In order for students to interact with these integrative concepts and develop their skills in the analysis of 

problems as well as identification and application of appropriate information for the accomplishment of 

tasks, students are guided through their development as opposed to being provided with solutions.  

Problem-solving and setting formulated within a cohesive context of projects and overlapping course 

syllabi integrated within the overall programme contribute to the structuring of achievable individual 

outcomes.  To develop their individual filters and approaches to architecture, students are facilitated 

through ways and means of achieving outcomes, without necessarily being provided with a solution to a 

given problem.   

 

This contributes to student readiness, which entails an understanding of what is required in order to 

consider how to perform a given task.   To execute it accordingly, students must correctly perceive and 

apply the knowledge that has been conveyed in a new but familiar context.  This enquiry-based 

approach is based on constructive alignment and cognitive taxonomies, which balance the desired 

outcomes of higher education with the requirements of industry in order to model a curriculum and 

teaching methodology that allows students to develop within the contextualised realities of the 

discipline.  The combination of formal and informal teaching and learning activities by ‗practitioner-

teachers‘ results in the students‘ ―deep approach to learning‖ (Webster 2008:67), and assists in 

negotiating approaches to teaching in different environments of large groups and small groups, as well 

as accommodating students‘ varying learning styles. 

 

Discourse 

Addressing learning styles for academic literacy includes achieving a balance between talking and 

drawing in studio education.  Although some students need studio teachers to draw consistently in crits 

in order for them to understand certain concepts and approaches, it is a concern that students will not 

extend themselves to derive their own options and solutions if studio teachers draw excessively.  On the 

contrary, studio teachers purely talking in crits does not allow students the opportunity to envisage 

certain possibilities, which are only available through the experiential reflections and deliberation of the 

‗practitioner-teachers‘.  Hence, as opposed to initially imparting a drawing onto students, which may be 

imitated by them and subsequently restrict their design development, a combined strategy is required, in 

which the ‗practitioner-teacher‘ facilitates the resolution of students‘ ideas by drawing as they progress 

through their designs. 
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Also, given that the practice of architecture is very much, if not predominantly, about conversing with 

others, it is important that students learn about discourse through communication, in order for them to 

engage with clients and counterparts upon entering the workplace.  Brown & Duguid outline that 

students ―need legitimate access to the periphery of communication – to computer mail, to formal and 

informal meetings, to telephone conversations, etc, and of course, to war stories.  They pick up 

invaluable ‗know-how‘ – not just information, but also manner and technique – from being on the 

periphery of competent practitioners going about their business‖ (Brown & Duguid 1991:50).  Hence, 

although design courses are run in studio and not in offices, ‗practitioner-teachers‘ engage in discourse 

to expose students to these communicative exchanges in industry by expressing how information is 

transferred in practice and the readings associated with it.    

Habitus 

Glasser observes that the purpose of the teaching profession is to educate students to develop into 

practitioners and competent professionals who will contribute to the well-being of society (Glasser 

2000:251).  Practitioner-teachers‘ therefore encourage student understanding of global and local 

societal concerns and the establishment of community values when dealing with issues concerning the 

public domain.  Thus, their ―educational focus prioritises engagement with ethical, contextual, social, 

and environmental issues rather than idiosyncratic formal and spatial expression‖ (Young-Pugh 

2005:36).       

 

In addition to equipping students with methodological means of dealing with humanitarian challenges, 

the integration of appropriate interdisciplinary readings, building and exhibition visits, informative talks 

and lectures, as well as online social networking tools into studio courses also stimulates discussion and 

debate in order for students to grapple with the responsibilities of the architectural profession.  As well 

as to support their consideration of the ―broader implications of their design decisions and production 

methods‖ (Young-Pugh 2005:39), students are encouraged to be innovative with design and technology 

and consider careful use of resources, budgets and construction methods.  

 

Reflection and deliberate action 

As identified earlier, the process of reflection forms a large part of designing in architecture – both in 

practice as well as learning and teaching.  Schön identifies reflection in the architectural profession and 

education as essential to ―cope with uncertainty, uniqueness, and value-conflict‖ (Schön 1984:5).  

Successful deliberation, therefore, requires ―a body of experiences on which to draw, the ability to 

conduct mental experiments, the ability to critically evaluate their outcomes, and the ability to revise 

one‘s definition of the situation if not satisfied with the solutions the mental experiment yielded.  In 

addition, it requires a highly developed sense of purpose, for purpose is the criterion against which both 

ideas are judged‖ (Kennedy 1987:149).   

If Kennedy declares that ―the intellectual task of deliberate action is not problem solving – the weighing 

of alternatives to reach a predetermined end – but instead is problem setting, where goals, means, and 

ends are all weighed together‖ (Kennedy 1987:151) then this necessitates that students must take 

responsibility for their own academic and professional development by formulating goals and 

conducting experiments to analytically test ideas in order to reach an appropriate solution (Kennedy 

1987:158).  Thus, it is significant that ‗practitioner-teachers‘ encourage students to deliberate in order 

for them to define their own problems and find solutions through decisive examination as well as the 

careful consideration of consequences in relation to their original goals (Kennedy 1987:149).   
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By students and ‗practitioner-teachers‘ reflecting together in the studio environment, students 

participate fully in the design process by engaging with the ‗practitioner-teacher‘ as well as learning 

from their experiences through observation, analysis, action, evaluation and revision, thereby 

encouraging the ―[transformation] of students into thinkers capable of deliberation and deliberate 

action‖ (Kennedy 1987:149).   

Practica 

Waks identifies that Dewey and Schön differ in their exemplification of how reflective practice is 

learned: for John Dewey it is learned-by-doing in the scientific laboratory; whilst for Schön, it includes 

ways of thinking that are specific to professional practice in the design studio (Waks 2001:40).  

However, Schön does relate to Dewey in his notion of heuristic teaching, whereby ―teaching in 

professional education settings is primarily coaching – heuristic teaching – facilitating learning-by-

doing (as opposed to just memorising or discussing outside of an operational context) through a 

combination of demonstrations and operational descriptions / explanations‖ (Waks 2001:47).   

In support of this notion, Brown and Duguid recognise that learning theorists Lave and Wagner ―have 

rejected transfer models, which isolate knowledge from practice, and developed a view of learning as 

social construction, putting knowledge back into the contexts in which it has meaning‖ (Brown & 

Duguid 1991:47).  This aspect of learning-by-doing is explored further by Kennedy, who noted 

Guttman‘s investigation of two opposing viewpoints regarding studio design:  ―the first side, which 

Guttman calls ‗purists‘, advocates that studio design should deal with pure design issues, even if they 

must be presented to students in an unrealistic way.  The second side, which Guttman calls 

‗stimulators‘, argues that studio design is where budding architects should come to terms with client 

desires, building codes, costs of materials, feasibility of structures, and so forth‖ (Guttman, cited 

Kennedy 1987:159). 

Thus, ‗practitioner-teachers‘ offer a combination by which specific ways of thinking are encouraged in 

the design studio where students actually perform tasks specific to professional activities in order to 

facilitate learning, as ―practice is central to understanding work‖ (Brown & Duguid 1991:40).  

‗Practitioner-teachers‘ therefore reject the ―purists‖ viewpoint of the unrealistic way to learn design, 

and take a practice-based approach to learning-by-doing through linking creativity, innovation and 

practice in the context of reality, to assist students in understanding why and how to apply certain 

design principles within the complexities of making buildings and spaces.  Part of this process entails 

decision-making and committing to ideas, which is emphasised by ‗practitioner-teachers‘ in relation to 

the pedagogical and practical principle of time management.  This is learned-by-doing in the studio, as 

there is ―a frantic pace of knowledge consumption, [where] the emphasis is on getting things done, on 

establishing what is required and meeting those conditions as quickly and efficiently as possible‖ 

(Crysler 1995:212).  It is significant that students are accustomed to time management, as the reality of 

practice is based on the efficient management of time and production of results within a limited time 

allowance.   

Conclusion 

In practice, no ‗answer‘ to a design problem can be prescribed or definitively correct.  Practitioners 

identify ways and means to approach outcomes through systems of analysis and evaluations in order to 

ascertain the most appropriate solutions to the given problems within their specific contexts.  The more 

the practitioner is accustomed to this, the easier it becomes to execute the process meaningfully, as well 

as meet the objectives and deadlines of the tasks, because ―the ability to successfully deliberate about 
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courses of actions develops over time by observing one‘s own actions and their consequences‖ 

(Schwab, cited Kennedy 1987:148).    

Hence, ‗practitioner-teachers‘ participate in the transfer of design know-how by preparing students so 

that they become akin to these processes.  This is achieved by making workplace scenarios recognisable 

to students and ensuring that they are equipped to negotiate related tasks knowledgably.  By 

incorporating notions of deep learning, discourse, habitus, reflection and deliberate action, and practica, 

into the course, the curriculum then extends toward industry without compromising the quality of 

higher education being delivered.  This is maintained by ensuring that ‗practitioner-teachers‘ who have 

had no previous training in education are assisted by the TDPs with teaching and learning methodology, 

development theories and literature, in order to substantiate their teaching.  It is of further assistance in 

the transfer of design ‗know-how‘ from practitioners to students, as it entails an understanding of how 

students perceive and absorb information, thereby allowing the ‗practitioner-teacher‘ to model teaching 

accordingly, which includes enquiry-based learning as a significant approach.   

However, this does pose a challenge in some instances, as students sometimes find this approach 

difficult to accept because they would prefer that the ‗practitioner-teacher‘ provide them with what they 

deem to be the ‗correct‘ solutions in order to achieve an outcome (or that which they believe is desired 

by their lecturer).  Part of this dilemma is because students tend to think in boxes.  Thus, by viewing 

their subjects as separate entities, they do not consider their courses in relation to and supportive of 

each other.   This contributes to defeating enquiry-based learning, as the students do not identify and 

relate the outcomes of their tasks to the entirety of their course and the integration of the syllabus – 

which possibly contributes to why they prefer information to be prescribed to them.  However, this 

mindset hinders their exposure to possibilities of the variety of approaches that they may be able to 

explore and develop by applying their knowledge to reach an outcome. 

Similarly, a further challenge of the ‗practitioner-teacher‘ that of assisting students in relating general 

design principles to specific situations, because as Kennedy argues, ―professionals need to solve 

problems and make decisions in ambiguous situations [and] to include not just applying skills, but 

recognising situations in which it is appropriate to do so‖ (Kennedy 1987:138).  This may be attributed 

to students not interpreting and assimilating various design aspects within a holistic context.  Similarly, 

they struggle to derive and merge interdisciplinary principles that are supportive of and applicable for 

the completion of their architectural cases.  Although the theory and application can be conveyed to 

students through discussion and project examples, the actual implementation of those principles in the 

students‘ design projects poses to be a challenge.  It is necessary for ‗practitioner-teachers‘ to drive this 

approach in the classroom in order to expose students to such thinking so that they are familiar with the 

integrative requirements of the workplace, in order to be productive in offering innovative holistic 

solutions at a desirable rate.   

Hence, time management is very significant in the preparation of students for practice.  However, 

students often feel that they have insufficient time to explore new concepts and methods, and thereby 

struggle to make timeous decisions and commit to solutions for completion of studio projects.  The 

―ability to excel is contingent on the student‘s ability to produce the time to do so.  The production of 

time and talent are therefore directly linked‖ (Crysler 1995:212).  It is, therefore, unclear as to how 

students are able to allow design to develop freely out of experimentation without the limitations of 

time.  And because every student works at an individual pace, the timeframe for experimentation cannot 

be cast, as the ‗light-bulb‘ moment happens sporadically for each student.   



Transfer of design know-how from practice to education: reflections of a nascent 

„practitioner-teacher‟. M. Rambhoros 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 191 

 

If the students do pursue the experimental route, it is with the consequence of scrambling to meet a 

submission deadline with some semblance of a final product.  After all, students view learning through 

the lens of assessment, where they evaluate their outcomes on the mark achieved for their final product; 

and although teachers are often more concerned with process rather than product, it is necessary that 

students submit work within the given timeframe, as would be the case in an office, because the studio 

is rehearsal for practice.  It is ambiguous as to when and where else students will incubate these new 

ideas and methods if not at the educational institution.  How ‗practitioner-teachers‘ allow for this 

exploration to occur, whilst maintaining measures that prepare the students for the workplace poses a 

dilemma. 

‗Practitioner-teachers‘ contribute to the preparation of students for the workplace, in a context of 

opportunity so that they are equipped to proactively perform beyond a mere ‗copy-paste‘ syndrome, 

toward a realm of creativity and innovation.  Thus, ‗practitioner-teachers‘ aid the dialogue between the 

academic realm and professional practice in order to model a learning experience that encompasses a 

sound theoretical, technological and practical base, which reflects the challenges of the profession 

whilst nurturing student growth in an encouraging environment.  However, the paradox of negotiating 

the freedom for student exploration within restricted timeframes remains perhaps one of the greatest 

dilemmas for the ‗practitioner-teacher‘ in the transfer of design know-how from practice to education. 
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Abstract 

Based on experiences from the research project D-side, the paper suggest a theoretical 

analytical framework that is designed to facilitate a critical scrutiny of different approaches 

aimed to accomplish an assembly of innovative and sustainable Design, Development and 

Research (DDR) activities. The framework can be used to both question established 

approaches of global top down initiatives typically taken by international development 

agencies and more local bottom up initiatives typically promoted by some ‗Participatory 

Design‘ and ‗Design for Development‘ programs. In order to address global challenges like 

e.g. Climate Change the paper suggest the addition of an approach underpinned by 

professional traditional design competences and competencies within Foresight and Radical 

Change (or innovation). The ultimate goal is to create discursive elements where the 

unthinkable suddenly become possible and by that enable a bottom up ‗glocal‘ debate about 

our common future.  

Keywords 

Design, Development, Foresight, Innovation, Radical change, Interdisciplinary cooperation 

and Climate change.  

Introduction 

Background 

This paper is part of an intermediate report from a research project at the Institute of Design (IDE) at 

―Y‖. The title of the project is ―Design supporting interdisciplinary environments – a user centred 

biomedical product innovation project” (D-side). The project is funded by the ―Z‖ Research Council. 

The project has, in an illustrative manner, revealed that design, as a professional tradition, has several 

distinctive characteristics making it an interesting topic for inquire within the domains of inter-

disciplinary product development, creativity and cultural tensions. Being a design research project it 

challenge any simple definitions of ‗design‘. By that it also challenges the kind of contemporary 

discourses that favor an extremely accommodative attitude to these concepts by avoiding all 

distinctions that may appear too exclusive. This paper therefore intends, among other things, to scruti-

nize: 

The tension between design being an activity that every human regularly perform and design being a 

professional discipline requiring years of training to master  

 The tension between common and different goals, means and mindsets in creative environ-

ments. 

 The tension of, on one hand, building on the rich tradition of design and, on the other hand, 

exploring all the radical changes of that very tradition that changing contexts might require. 
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D-side, as a project, comprises all these tensions. Based on these experiences the paper argues that it‘s 

important to make a conscious choice whether we, in any given context, prefer to give ‗similarity‘ or 

‗diversity‘ our primary attention. The paper argues that the current praxis based on ‗similarity‘ (or 

‗uniformity‘) tends to jeopardize existing notions of a creative environment based on ‗diversity‘ and 

how the exclusion of clear conceptual distinctions make it hard to refine the topic at hand further.  

The paper will primarily use and describe an analytical set of tools developed in the research project D-

side who on its part has borrowed concepts from a diverse portfolio of disciplines, such as e.g. 

postcolonial studies, gender studies, design, philosophy and psychology. Based on a critical overview 

of some contemporary discourses, the ultimate goal of the paper is to suggest a general pluralistic 

framework being able to facilitate meaningful debate within the diverse community of present day 

professional designers and design researchers within the domain of global sustainability and 

development. 

A present main challenge for human kind 

The tension between ―so called‖ developed and developing countries (hereafter referred to the minority- 

vs. majority world) seems to have gone into a new, and even more, problematic phase. If the notion in 

the past been that the majority world simple just had to catch up with the minority world, it today 

becomes increasingly obvious that such an approach probably would lead to a quite immediate global 

irreversible environmental collapse. On the other hand, and in spite of being the primary cause of the 

problem, the minority world seems far from able to address the issue of Climate Change in an 

appropriate manner. Adhering to the mantra of the necessity of a continuous economical growth, all 

small steps they do towards more sustainable solutions are by far overruled by an increased 

consumption (Jackson, 2009). 

Consequently, today there is a growing number of very pessimistic future scenarios that are forecasting 

that ever-escalating ‗Climate Wars‘ probably are the most likely among all possible outcomes (Dyer 

2008, Welzer 2008). Notably, they are not pessimistic because – technically speaking – it would be im-

possible to avoid climate crisis or wars. They are pessimistic because it seems very unlikely that in due 

time we will be able to unleash ourselves from the path we currently follow. For instance, in Dyer‘s 

scenario – ―Northern India, 2036‖ – he speculates how the already tense relation between India and 

Pakistan might escalate when the Indus river system fails to deliver enough water to Pakistan (Dyer, 

2008:113-23). In this scenario the processes of climate changes results in an unfortunate trajectory of 

events that eventually ends with a nuclear war no one really wants or gains from. According to another 

scenario – ―the year of 2045‖ – Europe will probably face corresponding challenges. According to Dyer 

this might happen when the EU collapses and reorganises itself in an attempt to protect the Northern 

part of Europe from the overwhelming migration pressure coming from both a very dry Mediterranean 

and from elsewhere (Ibid:1-2).  

Even though these are projected scenarios, they still reveal one of the most perilous path dependency 

ever faced by humankind; we envisage here a predominant path that profoundly depends on a 

continuous economical growth that primarily is fuelled by lifestyles that seems to require an ever 

increased consumption of finite resources (Jackson, 2009). This is a path dependency that most experts 

claim we urgently need to overcome on a massive global scale in order to avoid a disastrous social 

situation that even might occur long before Climate Change makes certain areas completely uninhabit-

able. One way to summarize the magnitude of the challenge can be found in table 1 below: 
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Table 1: Some fundamental statements and assumptions underpinning the challenge 

 Stated problems Assumed challenges 

Climate  Climate Change might quite soon 

get out of control and thereby 

threaten the survival of human 

kind. Step-wise adjustments will in 

that case neither be sufficient nor, 

as it used to be, the safest approach. 

In order to reduce the risk we promptly need to 

implement radical changes on a massive scale. 

But this has proved to be extremely hard to 

achieve, not least, in democratic countries, let 

alone on a global scale. So how to simplify this 

process without applying totalitarian measures? 

Global The climate change is global but 

also unevenly distributed in kind 

and time. Thus, it initially creates 

both losers and those who will 

gain. If not addressed, this trend of 

polarization will escalate.  

Such change will cause an extreme stress on 

global solidarity and tax our ability to avoid 

Climate Wars. So how to promote and facilitate 

an ethical standard that seriously advocate 

global fairness instead of a regional self-

protectionist attitude?  

Development The development path of the 

western world is inherently 

unsustainable. The global transfer 

of this path to e.g. China and India 

makes the time frame at hand for 

changing this path much shorter. 

We urgently need to find an alternative path 

that is more equal and instantly rewarding for 

people, societies and the environment as a 

whole. So how to create real capabilities for 

people to flourish in less materialistic ways 

without creating socio-economic chaos?   

Time lag The inertia in the Climate System 

requires that actions need to be 

taken decades before the full 

effects can be experienced by those 

acting. 

This makes it hard for people to realize the 

magnitude of possible effects due to behaviors 

employed today. So how are we to make both 

future opportunities and threats more concrete 

and intelligible already today? 

Sciences have certainly done their best to blow the whistle, warning for an escalating climate disaster. 

And today seemingly powerful leaders also start to talk boldly about the present need of profound and 

radical changes. Still, too little seems to change in the directions proposed and if it changes at all, these 

changes seem to be far too small, far too inconsistent and far too slow to meet the requirements 

specified by the scientific community. Why is this so? And what could design and design research 

possible do about it? 

The illusive concept of design 

Most of us interested in the topics of design, development and research (DDR) are somehow 

intellectually indebted to Victor Papanek and his seminal book Design for the real world (Papanek, 

1972). His book begins with the following statement: 

―All men are designers. All that we do, almost all the time, is design, for design 

is basic to all human activity. The planning and patterning of any act towards a 

desired, foreseeable end constitutes the design process. Any attempt to separate 

design, to make it a thing-by-itself, works counter to the inherent value, of 

design as the primary underlying matrix of life. Design is composing an epic 
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poem, executing a mural, painting a masterpiece, writing a concerto. But 

design is also cleaning and reorganizing a desk drawer, pulling an impacted 

tooth, baking an apple pie, choosing sides for a back-lot baseball game, and 

educating a child. Design is the conscious effort to impose meaningful order‖ 

(Victor Papanek, 1972:3) 

As much as this is a beautiful proclamation of the core of design; it also, if taken too literally, seems to 

cause problems when it comes to understanding all kinds of potential contributions from the 

professional designer in development work. In order to give us a point of departure for a highly 

pragmatic analytical framework for professional designers, a brief and somehow simplified expose of 

different possible standpoints are introduced below. 

A brief design expose 

The first thing we can ask us is whether the designer, simply just is the one who designs a designed 

design? And if so, what does that mean? Is that a sufficient description of what a designer actually 

does? And is the designer the only one who designs? Or conversely, is everyone who designs really a 

designer? A measure of the confusion can perhaps be found in the verb itself – to design – which has 

the same root as the noun forms: a designer, a design (by the same token we could hardly, for example, 

say that a cook cooks a cook, whereupon someone could exclaim that this cook in fact tastes very 

good!)  On top of all this, it now looks as though we are using the word design increasingly more as an 

adjective. That is to say that certain – most often very special – products have certain – again very 

special – qualities. These are then so-called designed (design) products, something that in turn has 

resulted in that we now also talk about so-called overdesigned products! An expression that sounds like 

it could accommodate an assumption that design is like a spice one ought to carefully dole out in a 

precisely measured quantity. Something that inevitably leads us to the question of whether there is such 

a thing as under-designed, or perhaps rather – if we continue with the spice metaphor – tasteless 

products?  

But there‘s even more, because the root design can itself be ascribed entirely different meanings. Those 

who seek to capture design in a definition often emphasize that design involves intentionally 

developing an idea that will improve something in the future (cp Simon, 1969:55). However, precisely 

this is also such a fundamentally human capability that it has long distinguished us as Homo sapiens (cp 

Papanek, 1972). Our collective self-awareness nevertheless took a blow when it was discovered that 

even chimpanzees consciously develop "tools" when they remove leaves from branches to be able to 

"fish" for termites. Is the chimpanzee therefore both human and a designer? Thank goodness it seems 

that these monkeys only make their tools when they need them. So we can continue to see a certain 

difference, albeit in principle a very small one. Some nevertheless continue to assert that human beings 

have actually been designing for hundreds of thousands of years. Others believe that this would be just 

as backwards as claiming that anyone who has ever cooked food should also be a called a chef (cp 

Gramsci, 1997).  

Just as one quite unproblematically tends to be able to differentiate a chef from the rest of us "food-

preparers", so can the designer also be seen as a specialist within a specialized area. For the designer‘s 

part this was initiated by the ascent of architects. This means that we need "only" go back to Vitruvius‘ 

time about 2000 years ago, or Mesopotamia about 10,000 years ago (in other words a time that now has 

shrunk drastically from many thousands of years to just a few). One uses then a professional 
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perspective that most often implies that the group internally is what determines what can be considered 

a professional work of a designer. The renowned architecture critic Reyner Banham (1990) therefore 

concisely claimed that what the architect creates is what architects presume to be architecture. Those 

who advocate strict definitions and sentence logic naturally see this as a circular argument. Advocates 

of the professional perspective mean instead that this isn‘t any more remarkable than that the media as a 

matter of course asks doctors about new medical discoveries, or lawyers about the progress in a much 

discussed case. Yet who, can one then rhetorically ask, is today advocating a corresponding discussion 

about design in the media and thereby also about our collective understanding of design? Or in other 

words, where is the ―discursive center‖ (Larson, 1993) of design today; lay-men‘s debates in western 

commercial media or professional ones in conferences like this? 

If we now once more change the time horizon and go from millennium to century, we can as an 

alternative presume the few hundred or so years old concept design. With roots from the Latin 

dēsignāre and the French désigner (approximating "to point out", to designate), the word has stood for 

the activity practiced within the professions which specify  how certain products are to be developed 

without the practitioners themselves producing them. We can view this then as a part of the 

specialization of industrialization, where some describe how a thing is to be made, while others carry 

out its industrial manufacture.  

If in concluding we shift focus from old traditions to the current situation where design is claimed, at 

one extreme, to: (i) be something everyone is and those trained as professional designers primarily 

should facilitate the design process performed by ―lay-men-designers‖
15

. The other extreme would then 

be (ii) the kind of designer that claims that products of today are too complicated to be designed by 

anyone else than a highly specialized and skilled professional designer. Obviously are these two 

positions a bit too stereotypical. However, they should just be understood as two analytical, constructed 

and ideal-typical positions for further scrutiny (Weber, 1949). Our goal is rather to find something 

that‘s beyond both ‗either or‘ and/or ‗both‘ these two extremes, by utilizing professional design 

competences to facilitate a public ‗lay-men‘ discourse about global and extremely complex and 

complicated issues. 

What makes a designer a designer? 

 

Today, and partly for reasons discussed above, design seems to be hard to seize as a consistent concept. 

So before going further we might acknowledge that there seems to be two major approaches to 

understand a concept in general and consequently also the concept of professional design in particular. 

Two ways that also happens to illustrate a fundamental difference in – not only – how to understand 

concepts in general, but also revealing two basic mindsets being relevant for our further inquire. 

Because in order to use concepts as ―sharp tools‖ for thinking and communication we either seem to: 

(i)   decide how to understand a concept – i.e. define it – in order to being able to use it  

   ... or, doing the complete opposite ...  

(ii)  use the concept in order to being able to understand it. 

                                                           
15

 Today, this approach is primarily advocated by communities like e.g. Participatory- and Co-Design. 
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The first is generally acknowledged as the formally most correct and scientific way to proceed. 

However, within the diverse discourses of design, the issue of defining what design actually is seems to 

have reached a blind alley. Either it tends to be too specific to grasp the diversity or too wide – or blunt 

– to be useful as a sharp analytical tool. Today the latter tends to be predominant and can for instance 

either be exemplified by Herbert Simon‘s broad definition, derived from the notion that; ―everyone 

designs who devices courses of action aimed at changing existing situations to preferred ones‖ (Simon, 

1969:55) or from Papanek‘s description quoted above. As a consequence, we seem to do what Antonio 

Gramsci perceives as the ―the most widespread error of method‖ when he, in an analogous case, tries to 

understand the fundamental meaning of the concept »intellectual«: 

What are the ‘maximum‘ limits of acceptance of the term ‗intellectual‘? Can 

one find a unitary criterion to characterize equally all the diverse and disparate 

activities of intellectuals and to distinguish these at the same time and in an 

essential way from the activities of other social groupings? The most 

widespread error of method seems to me that of having looked for this criterion 

of distinction in the intrinsic nature of intellectual activities, rather than in the 

ensemble of the system of relations in which these activities (and therefore the 

intellectual groups who personify them) have their place within the general 

complex of social relations.  (Antonio Gramsci, 1997:8) 

When starting from an explicit definition based on ―unitary criteria‖ we also tend to neglect the 

importance of the mindset of the traditions concerned; or by using concepts coined by Ludwick Fleck – 

the »thinking styles« of different »thinking collectives« (Fleck, 1979). Applying Fleck‘s notion of 

different thinking collectives (or Kuhn‘s paradigms or Foucault‘s épistémè), will reveal that seemingly 

identical issues and concepts tend to mean completely different things depending on, in which thinking 

collective it is used. The most crucial question might, in fact, be to ask; which are the differences that 

actually make a significant difference?  

Therefore, in order to find a road through, this paper will avoid strict definitions based on common 

traits, similarities and ―unitary criterions‖. Instead it will concentrate on what we claim to be; ‗diffe-

rences making a difference‘, primarily based on different roles in the system of product development 

and how different traditions complement each other by the different mindsets they employ. And in fact, 

from time to time, scholars also have studied ‗traditional‘ design tradition as an instructive contrast to 

the espoused theories of science. Bryan Lawson (1997), for instance, tries to demystify the ‗black-box‘ 

of design by pointing at studies showing that science tends to have a problem-focused strategy while 

design is more solution-focused; meaning that designers learn ―about the problem through attempts to 

create solutions rather than through deliberate and separate study of the problem itself‖ (Ibid:43). With 

the concept of productive thinking, Lawson distinguishes between ‗thinking in closed systems‘ and 

‗adventurous thinking‘; and between the more scientific rational and logical processes being convergent 

on one hand, and the more designerly, intuitive and imaginative processes being more divergent on the 

other (Ibid:145). Lawson‘s stance seems compatible with Herbert Simon‘s distinction between sciences 

being concerned with how things are while design, as a contrast, is more concerned with how things 

ought to be (Simon 1969:58-9). Stated in a similar format to the one above about definitions of 

concepts, we could therefore say that we are dealing with two mindsets that typically are approaching 

―problem solving‖ from two distinctively different directions, by: 

(i)   defining the problem, in order to facilitate a rational solution finding process 
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   ... or, doing the complete opposite ... 

(ii)  intuitively suggesting solutions in order to understand and/or question the problem  

When exploring different approaches for addressing issues concerning development and Climate 

Change; this simple, but still profound, distinction could finally be captured as in table 2 below: 

Table 2: Some fundamental differences between scientific- and more designerly mindsets 

 Different mindsets Assumed challenges 

Science The scientific mindset has key 

words like knowledgeable, rigorous 

and analytical as their highly 

respected hallmarks. Typically, 

scientific works are driven by well-

defined and rational problems. 

However, other domains of justification, whose 

actions often are underpinned by entirely 

different and seemingly less rational sets of 

justification, are often detached. So how may we 

get these completely different domains to interact 

in a creative manner?  

Design Design has a more speculative 

mindset as its hallmark. Its 

methodologies are primarily driven 

by conjectured solutions that also try 

to address users‘ seemingly 

irrational behavior. 

Design has proved instrumentally effective to 

persuade consumers to consume more and more; 

arguably doing so it also facilitates unsustainable 

economical growth. So how are we to utilize 

similar measures to promote less and more sus-

tainable consumption? 

 

3. Possible role(s) for design in the development of a sustainable society 

Based on the magnitude of the inherent challenge in; (i) developing a more fair distribution of available 

resources and at the same time (ii) adhere to the restrictions given by the kind of Climate we possible 

could survive in, we suggest some particular kind of roles that designers seems especially fit to play; 

i.e. crucial roles that others seems to have severe problems to play. Simply speaking, it is an effort to 

utilize design and some of its tools to spur a creative public debate scrutinizing our coming future; i.e. 

what sometimes is labelled `Discursive Design‘. Arguably, our approach can be considered as a 

Designerly Foresight where the innovation Process, both time- and solution-wise, is taken to the far 

end. This implies that we rather are talking about spectacular and radical alternatives to the solutions 

already existing today, than incrementally developed (or optimized) ones with only minor changes. 

However, in order to nurture debate, proposed solutions should still communicate and connect to issues 

that are relevant for people and our way of living today. This with the ultimate goal to ―make the 

unthinkable possible‖ (Wood, 2007). More specifically, we suggest integrating Design, Foresight and 

Innovation because: 

Design has a long tradition of discussing future use-situations by suggesting products that not yet exist. 

Arguably, this could even be considered as the core component of a designer‘s competence and 

toolbox. However, usually the timeframe is limited to the next product release (Carleton, 2009, 2010). 

Foresights have, as a contrast, a longer time-frame when discussing possible future scenarios. However 

these foresights are still often based on the path we seem to follow today (i.e. it‘s rather a forecast than 
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foresight). In fact, we seem to need a new kind of Foresight, a ―Foresight 2.0‖ (Nelson, 2010). In 

addition, the professions usually involved typically lack the designerly tools needed to make the 

scenarios experience- and graspable; and thereby they also become less debateable (Wood, 2007).  

Innovation or radical change implies that we don‘t accept seemingly for given taken premises. Instead 

it means that we question these premises by investigating other, radically different, alternatives. 

However, experience shows that both companies and society in general have severe problems to 

embark on entirely new paths (Narula, 2002). 

Design and the integration of different roles 

Obviously the role(s) described above is not possible in isolation, but rather an important role (among 

other important roles) played with other disciplines, actors and stakeholders in the perhaps most crucial 

development phase of human society ever. If we assume, as Fleck does, that these roles can be 

characterized as different thinking collectives and that they therefore have different thinking styles that 

is – at least partly – incompatible; then we really need to carefully consider how to best integrate them.  

In order to construct a useful conceptual tool-box we can borrow concepts from Cultural Studies and 

Post Colonial Theory, and discuss different ideal-typical ways for different cultural groups – or thinking 

collectives – to interact, as: assimilation, integration, multiculturalism, segregation and marginalization. 

Table 3; ideal typical cultural interaction. Summary influenced by Ritzer (2007) and Cetrez (2002) 

 ideal-typically to culture of origin to dominant culture(s) key words   

(i) assimilation  weak connection strong connection melting pot 

(ii) integration strong connection strong connection double competent 

(iii) multiculturalism strong connection strong interaction team member 

(iv) segregation strong connection weak connection traditionalist 

(v) marginalization weak connection weak connection outsider 

Using this topology we can foresee a set of different approaches when contemporary, as well as future, 

designers interact with other thinking collectives: 

 

(i) Assimilation; was for a long time the ideal of immigrants coming to a new country. Ideally 

being as similar as possible of whatever characterize the host – or dominant – culture. 

Occasionally even becoming more prototypical than those inherently born into it. Sometimes 

the metaphor of a melting pot is used; a metaphor that, taken literally, implies that the goal is to 

take away tensions and melting the ingredients together to a new stable and coherent structure. 

Stability and similarity might therefore be an appropriate blend of key-words. For the design 

profession it would probably mean that the whole mindset had to change to one that resem-

blance their counterparts‘, whether it‘s marketing, engineering or any other tradition. Referring 

to the initial food metaphor, the cook would in this case mix ingredients from the whole world 

into one dish eaten as both a complete meal and entire diet.  
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(ii) Integration; refers to the interrelation (i.e. a two-way relation) of elements in a social system 

and is in this context, and compared to the other concepts, primarily characterized by being 

―assimilated‖ without losing the connection to the culture you are coming from. It therefore 

requires a sort of double, or even multiple, competence and is for that reason most suitable 

when there are few (typically two) ―cultures‖ interacting and that there are more similarities 

than differences between them. Similarity and consensus are probably appropriate key-words. 

Considering the diversity of ―cultures‖ designers are interacting with, the amount of training in 

order to receive necessary proficiency might be significant.
16

 Referring to the initial food 

metaphor, the cook would in this case mix dishes from the whole world into one meal or diet.  

(iii) Multiculturalism; has a diversity of meanings, however, in this context, it could be compared to 

―integration‖, but with less focus on blending competences, and more on interaction between 

discrete and different competences.  Difference, pluralism, tension, tolerance, agonism,
17

 

interaction and creativity are probably an appropriate blend of key-words. For design – and also 

for others – it would mean that they potentially where given the opportunity to refine their own 

core-competence and the ability to convey that to others with other competencies. This is 

probably for many the most ideal form of cooperation, however it tend to be hard to achieve 

and we argue that few seems to have realized what it actually entail. Referring to the initial 

food metaphor, the cook would in this case mix different cultures to eat a certain meal from a 

certain culture. However the meals served would ideally both vary and develop over time. 

(iv) Segregation; is characterized by its lack of positive forms of interaction and focus on the 

separation of different relatively autonomous ―cultures‖. Tension, ‗we vs. others‘, separatism, 

antagonism and difference are probably an appropriate blend of key-words. In our context it 

might e.g. refer to a very traditional stance to what design is (and ―always been‖). However that 

require that the group having that stance have a substantial size and/or influence, otherwise it 

would probably rather be characterized as marginalized (see below). Referring to the initial 

food metaphor, the cook would in this case serve each culture their own meals. 

(v) Marginalization; is when a group has none or very little influence on others, including their 

own ―culture of origin‖. Difference and indifference are probably two appropriate key-words. 

In our context it might either occur – as indicated above in (iv) – if designers doesn‘t engage 

with others; but also if other cultures have been able to alienate designers from their own 

discursive centers. Moreover, it might as well develop if designers aspire for the integration in 

(ii) without being able to achieve the multiple proficiency required; ending up being too 

mediocre in both design and the other‘s domains of competence. Referring to the initial food 

metaphor, the cook would in this case serve each culture completely isolated from each other. 

 

Conclusive remarks 

Different theoretical frameworks tend to promote different kind of outcomes. This particular framework 

is designed to both spur and facilitate a debate about what kind of competences within the traditional 

art- and design tradition that most likely will make a difference in the development of a more fair and 

sustainable future global society.  

                                                           
16

  Being trained to a professional designer alone takes typically 5 years. 
17

  Agonism can most easily be understood in contrast antagonism. Being agonistic you have an explicit different 
standpoint; however in contrast to antagonism you accept that others may have different standpoints (see 
e.g. Mouffe, 1999 or Schaap 2006). 
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The framework will hopefully be instrumental in a critical scrutiny of traditional ―developmental 

approaches‖, regardless if they are; (i) top down approaches like global development agencies 

advocating the implementation of solutions taken from the ―minority world‖, or (ii), more bottom up 

local approaches in the ―majority world‖, as those promoted by e.g. Papanek. 

The first top down approach is, for several reasons, easy to dismiss. The most important reason is 

probably that even the goal of the approach is completely unsustainable i.e. to copy the fundamentally 

unsustainable minority world. The second bottom up approach is slightly trickier as it contain several 

seductive and pleasant features like; true local empowerment, fairness and engagement. In spite of this, 

this paper‘s suggested theoretical framework enables us to also criticize this approach as a sole solution. 

Its primary flaw – if exclusively implemented – is that it‘s local in both time and place, while the most 

crucial problem to address is exactly the opposite. The problem of sustainability and Climate Change is 

inherently global and the time when we, as humans, really will experience it, is probably still a few 

decades ahead (cp content in table 1). Therefore, by only adhering to the local bottom up approach we 

pay the risk to only gain local short term achievements in combination with a long term global (and 

thereby also local) disaster; or to paraphrase Ruben Nelson ―it leads to small victories and major 

disasters‖ (2010). 

So in other words, this paper argues that we also have to consider alternative approaches that go beyond 

the tension of these two extremes of global top down and local bottom up. It is done by suggesting that 

the core of design competence – seemingly top down – is utilized to produce future micro-utopias that 

facilitate a vivid public – bottom up – discourse concerning our common glocal future. 

References 

Banham, R. 1990. A Black Box: the secret profession of architecture, New Statesmen & Society, 25 Oct 

1990:22-25 

Carleton, T. and Cockayne, W. 2009. The Power of Prototypes in Foresight Engineering, 

International Conference on Engineering Design, ICED‘09 , Stanford University, USA 

Carleton, T. 2010. The Value of Vision in Radical Technological Innovation. Diss. Stanford University, 

Palo Alto, USA 

Cetrez, Ö. 2002. Målet är att bli dubbelt kompetent (in Swedish only, app. the goal is to be double 

competent), Invandrare och minoriteter (Immigrants and Minorities), No 29:36-9.  

Dyer, G. 2008. Climate Wars, Scribe Publications (for additional material see www.gwynnedyer.com/) 

Fleck, L. 1979. Genesis and Development of a Scientific Fact, University of Chicago Press [1935] 

Gramsci, A. 1997. Selections from the prison notebooks of Antonio Gramsci, International Publ., New 

York [1929-37] 

Jackson, T. 2009. Prosperity without Growth: economics for a finite planet, Earthscan, London 

Larson, M. S. 1993. Behind the Postmodern Facade: Architectural Change in Late Twentieth-Century 

America. Berkeley:  University of California Press, c1993. Available at: 

http://ark.cdlib.org/ark:/13030/ft7c60084k/ (accessed 15 February 2011) 

http://www.gwynnedyer.com/
http://ark.cdlib.org/ark:/13030/ft7c60084k/


Design, design research and researching design – exploring the needs of methodological 

diversity. H. Edeholt 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 203 

 

Lawson, B. 1997. How designers think: the design process demystified, Oxford, Architectural Press. 

 

Mouffe, C. 1999. ‗Deliberative Democracy or Agonistic Pluralism‘, Social Research 66(3):756 

Narula, R. 2002. Innovation systems and ‗inertia‘ in R&D location: Norwegian firms and the role of 

systemic lock-in, in Research Policy, Vol. 31(5):795-816. 

Nelson, R. 2010. Extending Foresight: The Case for and Nature of Foresight 2.0, in Futures, 

42(4):282–94 

Papanek, V. 1972. Design for the Real World: making to measure, Thames and Hudson Ltd., London 

Ritzer, G. 2007. Blackwell Encyclopedia of Sociology. Ritzer, George (ed). Blackwell Publishing, 2007. 

Blackwell Reference Online. 01 August 2008. 

Schaap, A. 2006. ‗Agonism in divided societies‘, Philosophy and Social Criticism, 32 (2):255-277. 

Simon, H. A. 1969. The Sciences of the Artificial, Cambridge, Massachusetts 

Weber, M. 1949. The methodology of the social sciences, New York, Free P. 

Welzer, H. 2008. Klimakriege; Wofür im 21. Jahrhundret getötet wird (trans. to Dutch, French and 

Swedish) S.Fischer Verl.  

Wood, J. 2007. Design for Micro-Utopias; making the unthinkable possible, Gower Publishing Limited  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Africa-Brazil Dialogs: a mutual learning process based on social innovations for 

sustainability. C. Cipolla, R. Bartholo & I. Burzstyn  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 204 

 

Africa-Brazil Dialogs: a mutual learning process based on social innovations for 

sustainability 

 

CIPOLLA, Carla. 

Rio de Janeiro Federal University, UFRJ – COPPE  cipolla@pep.ufrj.br 

 

BARTHOLO, Roberto. 

Rio de Janeiro Federal University, UFRJ – COPPE   bartholo  @pep.ufrj.br 

 

BURZSTYN, Ivan. 

Rio de Janeiro Federal University, UFRJ – COPPE   ivan@pep.ufrj.br 

 

Keywords:  

Social Innovation, Sustainability. 

 

Abstract 

The project ―Africa-Brazil Dialogs‖ is led by the Rio de Janeiro Federal University, COPPE, 

Production Engineering Program and is funded by the program of incentives for international 

cooperation Brazil-Africa of the Brazilian Ministry of Science and Technology, in the 

framework of DESIS - Design for Social Innovation for Sustainability Network. This project 

aims to promote mutual learning (―dialogues‖) about social innovation between African and 

Brazilian partners. The proposal involves social and community agents, together with local 

universities. The university network in Africa consists initially of Cape Peninsula University of 

Technology (South Africa), University of Botswana (Botswana), Makerere University 

(Uganda), University of Nairobi (Kenya) and Université Mohamed V (Morocco). This paper 

aims to present the theoretical framework that guides the project. 

 

Background 

The project ―Africa-Brazil Dialogs": a collaborative platform for mutual learning on social innovation‖ 

takes as starting point the results and network built on the CCSL- Creative Communities for Sustainable 

Lifestyles project (coordinated by the Faculty of Design at the Politecnico di Milano). The project was 

about creativity and sustainable lifestyles. More precisely, it discussed the potentialities of collaborative 

everyday life creativity (organized by groups called ―creative communities‖) in generating and diffusing 

new and more sustainable ways of living in the urban environments of the emerging countries. Initially, 

it focused on Brazil, India and China. Subsequently, Africa was involved. The CCSL project continued 

the process started by a European research called Emerging User Demands for Sustainable Solutions 

(EMUDE). EMUDE identified a large number of promising cases and developed a set of conceptual 

tools to deal with them, to orient policy makers and to define research and design guidelines in order to 

promote their consolidation and diffusion.  CCSL expanded this work by bringing the research questions 

about Design for Social Innovation and Sustainability outside Europe.  Case studies of social innovation 

were collected and organized (called ―promising cases‖) as well as design exercises that were conducted 

in order to verify how young design students would interpret creative communities and how they would 

adapt them to local contexts, taking into consideration local cultural, social and economic aspects.   
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Many questions were raised by the CCSL project and the DESIS Network – Design for Social 

Innovation for Sustainability (www.desis-network.org), consisting of CCSL Partners and others, was set 

up to continue its activities. 

In parallel and after CCSL, the project called Pro-Africa, developed by UFRJ-COPPE, was funded by 

the Brazilian Ministry of Science and Technology to reinforce the collaboration between African and 

Brazilian partners, specifically Kenya, Morocco and South Africa. Local cases of social innovation and 

universities were visited and this research led to the discussions about the differences and similarities in 

social innovation in each context. 

Now, ―Africa-Brazil Dialogs‖ is a new step in this collaboration. 

The project: windows, stories and dialogues 

The objective of ―Africa-Brazil Dialogs‖ is to promote direct dialogs between creative communities in 

Brazil and Africa.  Creative communities are groups of people promoting social innovations, i.e. ―new 

ideas that meet unmet needs‖ (Mulgan, 2007).  The role of local universities is to facilitate this process, 

to discover social innovation initiatives and to enable direct contacts between the communities in each 

country. The university network is formed initially by Rio de Janeiro Federal University (Brazil), Cape 

Peninsula University of Technology (South Africa), University of Botswana (Botswana), Makerere 

University (Uganda), University of Nairobi (Kenya) and Université Mohamed V (Morocco).  

The multiple languages involved - French, Portuguese and English – are a key barrier to overcome and, 

to enable direct dialogues and relations between creative communities, all kinds of multimedia materials 

are being considered, including, for example, movies which ―tell the stories‖ of the communities 

involved. Each movie is considered as an ―open window‖ to the other place, showing the everyday life, 

problems and solutions developed by each community. 

The ICT available in the Virtual Institute of Social Innovation (a project developed by the Innovation 

Agency of the Rio de Janeiro Federal University) will be used to support dialogue among the researchers 

involved.  

 

Theoretical framework 

 

Social innovations: criteria 

The value of social innovation is related to its capability of promoting new solutions for facing social 

needs. One of the key aspects to be considered by the researchers in the universities involved is the 

criteria to be used to identify the cases of social innovation.  

CCSL project experience taught us that Brazilian and African contexts are both similar and diverse. 

Therefore, cases in one context could be interesting and useful to another hence it is important to 

promote direct dialogue between creative communities from different contexts as an opportunity for 

mutual learning.  

As a starting point, we propose the following set of characteristics intrinsic to social innovation 

initiatives (8 criteria). They: 

1. are reference models for new and sustainable ways of living;  

2. come from grassroots initiatives or bottom-up organizations; 

3. are ways of solving problems of everyday life; 

4. may be based on new technologies or not; 

http://www.desis-network.org/
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5. can be unstable and spread by example and ―contagion, not by imposition; 

6. may live and die without ever being institutionalized; 

7. ―successful  cases‖ of social innovation tend to become reference models for institutional 

innovations; 

8. deal with new relational patterns. 

 

Some of these criteria have been inherited from the European projects EMUDE and CCSL, which have 

set out the definition of social innovation, stressing the contribution of each case in the transition 

towards more sustainable lifestyles (criterion 1).  The word ―promising‖ indicates direction: new and 

sustainable ways of living everyday life. It means initiatives that reduce the average environmental foot-

print, but are not strictly directed only towards solving problems such as recycling waste, renewable 

energy generation, pollution prevention, etc. The regenerative effect may be a spin-off from the main 

objective, i.e. it is not the primary goal of the initiative but, nevertheless, it happens (Meroni, 2006).  

Manzini (2003) proposes that some creative communities – as for example in Africa and Brazil - may be 

able to leapfrog unsustainable patterns of production and consumptions: "Leapfrog strategies are a 

possibility for new economies to shift directly from where they are to the most advanced solutions". 

We propose above that cases should be ―grassroots initiatives or bottom-up organizations‖ (criterion 2) 

to reinforce the principle that the promoters of the solutions have to be "local": the same applies to final 

users, local entrepreneurs, local NGOs, local institutions (remembering that social innovations are not 

considered unique to the non-profit sector). The notion of what can be considered as "local" is relative; 

an initiative is considered as "local" when ―the promoters operate at the scale of neighborhood and/or 

small town or village, although they may be linked with larger organizations. The solutions have to be 

innovative in relation to main stream thinking and action, at least as far as regards the places where they 

are observed‖. (Meroni, 2006). The focus on ―everyday life‖ is stressed (criterion 3) in its relation with 

the local dimension. Sustainable changes will take place based on an ―active and context-based well 

being‖ (Manzini, 2008).  

The technological innovations of the cases are not stressed (criterion 4). The experience in the previous 

projects (EMUDE and CCSL) indicated that social innovations are also based on widely used 

technological resources.  

The criteria 5 (can be unstable and spread by example and ―contagion, not by imposition), 6 (may live 

and die without ever being institutionalized) and 7 ―Successful cases‖ of social innovation tend to 

become reference models for institutional innovations), reflect our specific approach to social innovation 

as regards how it moves from the margins to the mainstream. Mulgan (2006), for example, considers that 

―innumerable social innovations, from cognitive behavioral therapy for prisoners to Wikipedia, have 

moved from the margins to the mainstream. Heroic individuals, broader movements of change, market 

dynamics or organizational incentives. Social innovations can emerge from many directions and can 

progress through a series of stages‖.  Mulgan (2006) describes these stages: ―from the generation of 

ideas through prototyping and piloting, to scaling up and learning‖, which stresses the definition of 

social innovations as ―solutions‖.  These stages can be seen as the phases of a ―design thinking‖ process, 

but here they are not concentrated in the hands of professionals, but represent knowhow that non-

designers too (individuals, communities, institutions, companies) are using to design and co- design their 

own solutions. 

The last criterion (8) concerns ―relational innovations‖. Considering its particular relevance in the 

definition of the meaning of the ―Africa-Brazil Dialogs‖ Project, it is described more accurately below. 
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Relational innovations: services and dialogues 

Relational innovations are defined here as those firmly based on interpersonal interactions (Cipolla, 

Manzini 2009). Social innovation cases are particular forms of interpersonal encounters which require 

mutual responsibility, intimacy and trust to work (Cipolla, 2007, 2009).  

The words ―relational‖ and ―dialogue‖ are here considered as defined by Martin Buber. ―Dialogue‖ is an 

―actual‖ encounter between persons. This is extended to define our entire life. ―All actual life is 

encounter‖ he said. An important affirmation that has found an imprecise translation in the phase 'all real 

living is meeting'. Alles wirkliche Leben ist Begegnung (Buber, 1921). "Wirklich" in German has the 

same root as the verb "wirken" and is better translated as ―actual‖ than ―real‖. (Bartholo, 2001) 

Designers have been invited to consider Buber by Margolin (1984, specifically to graphic designers), 

Cipolla (2004) and Thackara (2005).  Thackara‘s (2005) invitation was reassumed in the following 

paragraph: ―Martin Buber‘s focus on dialogue and community marks him as an important thinker for 

service designers. His fundamental concern with encounter as the basis for our relationships with one 

another and the world is a salutary antidote for technology push‖. Thackara (2005) also continues: ―All 

knowledge is dialogic, said the theologian Martin Buber. Maybe we just need to talk to other human 

beings more – face-to-face‖. Cipolla (2004) has explicitly related Buber‘s theories with services and, 

later, also (2007, 2009) defined the social innovation cases found in EMUDE and CCSL projects as 

relational services, i.e. ―- services because people are interacting to produce a commonly recognized 

benefit‖ and ―relational because the interpersonal relations are an essential component of these 

solutions. These relations are not an involuntary consequence of the solutions: the interpersonal relations 

are intrinsically part of the service solution operation itself.‖ During the CCSL project, the observation 

of similarities and differences between cases in the African and Brazilian context gave us the 

opportunity to find out the first signals of the relational character of social innovation cases.  ―Africa-

Brazil Dialogs‖ now gives us the opportunity to go further in this investigation. 

 

Conclusion (and expectations) 

Our objective in the previous paragraphs was to introduce our reader to the theoretical foundations of the 

―Africa-Brazil Dialogs‖ project, mainly based on previous experiences in the work with social 

innovation cases in Europe, Africa, Brazil, China and India.  The framework presented here expresses 

the work of more than 5 years on Design for Social Innovation and Sustainability, started up with 

EMUDE (2006), passing through CCSL bringing the discussions outside the European context, and 

arriving now at ―Africa-Brazil Dialogs‖.  It expresses also more than 10 years of work on ―relational 

patterns‖ in the LTDS - Technology and Social Development Group at UFRJ-COPPE, Production 

Engineering Program and continuing now in the DESIS Lab in the same university, node of international 

DESIS Network (Design for Social Innovation and Sustainability Network).  All these activities 

converge in the promotion of new patterns of consumption and production in alternative to the 

unsustainable lifestyles we are living in. ―Africa-Brazil Dialogs‖ seeks to be a new contribution in this 

effort,  identifying promising social innovation initiatives in each country and enabling direct contacts 

(―dialogues‖) between the communities involved.  The project will not only look for the relational 

character in each case, but intends to promote - with the project itself - new relational and dialogical 

encounters between people from Africa and Brazil. 
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Abstract 

Habitual approaches to design are proving to be destructive to our environment because of 

man‘s heavy reliance on materials used in products, processes and systems. The authors 

believe it is imperative that design students from all disciplines be taught to investigate design 

solutions from a more sustainable and holistic perspective.  

This paper tracks the development of an innovative Biomimicry-inspired module, which 

involved 70 students from Graphic, Industrial and Surface Design in the Faculty of 

Informatics (FID) at the Cape Peninsula University of Technology (CPUT). The trans-

disciplinary project was driven by the need to transform students‘ approach to sustainable 

design through consideration of a more productive relationship between design, technology, 

biology and science.  

Having gained thorough knowledge of the inherent problem-solving and opportunity-seeking 

nature of Biomimicry, we recognised its potential for a holistic approach to design thinking. 

We have placed particular emphasis on using Biomimicry to promote sustainable design in its 

purest form – from resource to product, communication, systems and processes. Biomimicry, 

as a field, aims to produce innovative products by mimicking systems, strategies, forms and 

processes evident in nature. The biomimetic process provides a highly structured 

methodology that enables us to investigate carefully what organisms do to survive and how to 

abstract these principles for designing solutions to serve human needs. The process requires 

that the designer move to and fro between biology and human requirements to develop 

strategies that can be beneficial to us without impacting negatively on our 

context/environment. As such, the core design process remains the same.  
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The proposed Design and Informatics Hub planned for Cape Town‘s East City, known as the 

Fringe, provided the opportunity to run the pilot module using a real-world, local context in 

which to focus on the needs of the current and future occupants. Amongst others, the primary 

design outcome of the module was a set of twelve presentations that provided stakeholders in 

the city with innovative ideas for energy-use, social regeneration, retro-fitted products and 

ways to green the city and revitalize the economy through creative use of existing resources. 

The module is presented in the paper as a case study. This has been used to analyze the 

efficacy of developing design curricula in a Biomimetic way, as well as gain an understanding 

of students‘ experience of Biomimicry as a collaborative, exploratory, and innovation tool. 

Student reflections and journal entries have been used to provide insight into their 

experiences of the project and guide our future approach to the module. These included their 

understanding of the Biomimicry process and methods, successes and failures, how the 

Biomimicry project improved design solutions and the dynamics of working across disciplines 

and levels.  

Key words:  

Biomimicry, collaboration, curriculum, design process, multidisciplinary, reflection 

Background 

The Biomimicry Design module as responsive to current and future needs 

―Humanity has never faced challenges on the scale and severity we are currently witnessing. 

Coming through the transitions in the decades to come will require ingenuity, innovation and 

collective action on an unprecedented scale. We do not, however, lack any technology to create 

the conditions for long-term sustainability. It is not the know-how that we lack; it is the 

ecological consciousness that understands that we are part of the whole; that we will have to 

use our technology wisely.‖ (Van Heerden et al, 2011) 

Further, according to the report, we have overshot the biocapacity of the planet by 30%, which means 

we are beyond the planet‘s capacity to support us. If one sees the world as described by James 

Lovelock, author of Gaia, as a complex organism which is self-correcting and adaptive, we as a species 

have to understand that we are part of that web of life, and not separate from it (Lovelock as referenced 

in Van Heerden et al, 2011). The over-arching theme of the report is that designers have an obligation 

to understand the urgency of our current situation and need to work together. It claims that all that is 

lacking is a ‗collective change in consciousness‘ and need to go back to nature in order to move 

forward.  Young & Sachs (in Benyus, 1997:95) stated that even though policy makers‘ environmental 

focus falls to the growing glut of consumer waste and energy consumption, it is our primary materials 

industries – paper, plastics, chemicals and metals which account for most toxic emissions. Erik 

Spiekerman
18

 singles out designers as responsible for creating most of what we see, use and experience 

– all reliant on these basic but limited resources.  Designers and design educators are thus ethically 

bound to re-evaluate how we do things, and to identify ways in which to produce design outcomes more 

conducive to all life. 

                                                           
18

 Extracted from Erik Spiekerman‟s review of the book „Do Good Design- How Designers Can Change the World‟, 

by David Berman (Virginia Foundation for the Humanities, 2010) 
 



Growing the city: Developing collaborative design process through a Biomimicry-

inspired curriculum 

R. Futerman, A. Grant-Broom, E. Lubbe & Snadom 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 211 

 

 

Business commentators such as Bruce Nussbaum (2007) and Clarke & Smith (2008) suggest that 

people educated in design should be able to ‗see around corners‘, and offer organisations valuable 

insights in addressing complex systemic responses to sustainability both in product development and 

communication. Nussbaum (2010) maintains that it is conversation, collaboration and co-creation that 

will advance our ability to innovate.  

 

Janine Benyus, who coined the term ‗Biomimicry‘ more than fifteen years ago, quotes Mehmet 

Sarikaya, materials science and engineering professor at the University of Washington, as claiming that 

we are at the brink of a materials revolution that will be on a par with the Industrial Revolution and the 

Iron Age. Biomimetics, claimed by Sarikaya, (in Benyus, 1997:95) is the catalyst for completely re-

thinking the way in which we live and design our world. Earlier observations about design and 

education have come from many quarters, including the author Victor Papanek in ‗Design for the Real 

World‘ (1985). He provided warning of the unprecedented changes that had begun sweeping the world, 

and the implication these would have for design education.  

―It is unfortunate that our design schools proceed from the wrong assumptions. The skills we 

teach are too often related to processes and working methods in an age that has ended‖ 

(Papanek, 1985:285). 

As educators in a design faculty, it thus becomes our responsibility to design learning environments and 

programs that acknowledge the realities we face. We need to continually find opportunities that create 

conditions conducive to transforming the way we, and our students think about design. Brockbank & 

McGill (1998:3) argue that if higher education is to play an effective role in the transformation of this 

paradigm, it should focus on the transformative process of learning, and must itself be transformed 

―…so that it produces transformative agents: critical, reflective learners able to cope with a rapidly 

changing world‖.  

Finding opportunities for adaptation in a context – the Genius of Place 

‗Genius of Place‘ in Biomimetic terms, refers to the conscious acknowledgement of the inherent 

opportunities and resources presented in the immediate environment surrounding the challenge before 

one sets about re-designing any system, process or object within the context. Much like any natural 

ecosystem, every adjustment or change needs to adapt and evolve according to the set of conditions that 

currently exist in the specific location developed over the preceding time if it is to survive well into the 

future. 

By acknowledging the unique context we find ourselves in – a Faculty of Informatics and Design (FID) 

housing 14 design disciplines within the context of a University of Technology (UoT), we looked to 

this unique configuration for the design of our module. In evaluating the possibility for the intervention, 

we took into account existing structures, learning environments, staff and students as resources, 

positioning and mission of the UoT
 
and its locality.

 
The proximity of many other design disciplines as 

well as with Informatics, Commerce, the Sciences and Education affords us the opportunity to engage 

relatively easily in collaborative endeavours. Further circumstances specific to our situation in Cape 
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Town are our rapidly changing social patterns inherent in a new democracy as well as renewed focus on 

design in the city, such as the preparations for the Fifa 2010 Soccer World Cup™ and the 2014 World 

Design Capital bid.  

Awareness of design‘s critical role, along with acknowledgement of our students‘ creative potential has 

prompted new-found propensity toward providing design education which is, again in Biomimetic 

terms ‗locally attuned and responsive‘. As such, we have begun to increase students‘ exposure to, and 

capacities for innovative design by taking advantage of local opportunities for solving immediate and 

accessible problems in and around the city. 

One of these is the proposed Design and Informatics Hub planned for the area in Cape Town East City 

termed ‗The Fringe‘. The opportunity for us to contribute to the re-envisioning through integrating this 

‗real-life‘ into our design students‘ curriculum became apparent once the UoT was identified as a key 

partner. In concept phase since 2007, the project focuses on the need for an environment to support 

innovation and development in the design, media and ICT sectors. CPUT is thus placed as central to 

creating and enlivening Cape Town‘s future success as a key driver of innovation in the country and on 

the continent. 

Biomimicry and Design 

In a world of constantly evolving technology and an increasing awareness of design‘s role as a tool for 

positive change, design education curricula need to remain current and applicable. This requires 

constant review and revision of content in order to align with the changing needs of students, industry 

and society as a whole. Miller (2010:50) argues that an environment that allows decentralised control, 

distributed problem-solving and multiple interactions, is critical to facing the complexity of the current 

time. Biomimicry thus not only has the potential to be integrated into the different design courses at 

CPUT as a unifying methodology used to engage with design challenges, but also as a lens through 

which we could approach design education in general.  

 

The term Biomimicry derives its meaning from the Greek, bios, meaning life, and mimesis, meaning to 

imitate.  Thus literally translated, Biomimicry is the imitation of life, specifically natural forms, 

processes and systems.  It is ―the conscious emulation of life‘s genius‖ (Benyus, 1997:2).  This 

emulation has three avenues to explore.  

 

The first is nature as model; this is the exploration, interrogation and resultant imitation of nature‘s 

designs and processes to solve human problems, asking how nature solves a similar problem and then 

mimicking this solution. The second is looking to nature as a measure; here one uses an ecological 

standard to evaluate the sustainability of human innovations and designs. These designs can range from 

the development of systems to consumer goods, the intangible to the concrete. As Benyus (1997) 

writes, after 3.8 billion years of evolution, nature has learned what works, what is appropriate and what 

lasts.  Biomimics thus use the well-established case studies of existing, natural ecosystems to evaluate 

current human innovation. This evaluation is done using a set of abstracted natural principles, known as 

Life‘s Principles checklist
19

. One can use these principles upfront when evaluating the implementation 

of a possible design, and to measure the efficacy of existing designs. The third path a Biomimic takes is 

                                                           
19

 See Appendix 1 
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looking to nature as mentor. This implies a huge paradigm shift for designers and entails thinking about 

not what we can extract from the natural world, but rather what we can learn from it.   

The Biomimicry design methodology encourages an iterative design process and can come from two 

directions.  The first, biology to design, starts with inspiration from a naturally occurring form, process 

or system. This inspiration is then applied to an existing area of interest.  The second direction, 

challenge to biology, begins with a design challenge and then looks to nature for solutions. Although 

both these methodologies were practiced by students during the Biomimicry module, it was the latter 

that provided the structure for the brief of conceptualizing solutions to problematic situations faced in 

The Fringe in Cape Town‘s east city precinct. 

The module and its content 

Here we provide an overview of the module experience with some closer detail of certain activities to 

give the reader enough insight into students‘ experience. The module spanned five weeks and involved 

students from Industrial, Surface and Graphic Design. Due to timetabling constraints only two days of 

each week could be used for joint activities prompting us to adapt the programme around these 

limitations. The module took place in two phases, the first being workshop-based to introduce students 

to Biomimicry and its methodology. The second phase took the form of a design project focusing on 

The Fringe area.  

Phase One 

The module was initiated with an in-depth introduction to Biomimicry, which took place at the 

Kirstenbosch Botanical gardens.  Representatives of Biomimicry South Africa ran this two-day 

introductory workshop, where students interrogated the garden‘s ecological diversity and the innovative 

ways nature solves contextual challenges. The conveners were made aware of the intention to locate the 

final two-week project in the urban Fringe and were thus able to integrate material from relevant urban 

renewal projects as case studies.  

The two-day workshop started off with a brief overview and then a walk into the gardens to introduce 

students to one of the fundamental approaches in Biomimicry, which is to notice and observe carefully. 

Carried out through an exercise called quieting one‘s cleverness, students worked in pairs taking it in 

turns to be blindfolded so that they had to use senses other than sight to observe the objects of their 

study. The blindfolded students had to list eight descriptors for whatever they were touching and then 

explore what functions these may serve for the organism. The partner wrote down these observations 

before swopping roles and repeating the exercise. Next, students were asked to find another organism 

that met at least one of the first organism‘s functions by using a different strategy. The idea is to 

develop new ways of ‗seeing‘ so that habitual modes of linking what we see with what we already 

know are disrupted. This connects with an underlying thread in Biomimicry, which is to question 

assumptions that often limit innovative thinking. 

Students were then introduced to further biological organisms and their survival strategies during a 

guided walk conducted by an experienced naturalist and two Kirstenbosch guides. The workshop-style 

of delivery incorporated embodied cogniton methodology
20

 as a means to aid the students 

understanding of cyclical processes and natural systems that are often too complex to verbalise.  On the 

                                                           
20

 Embodied cognition teaching methodology: Teaching in this way acknowledges that aspects of cognition are 
inseparable from our bodily make‑ up and that learning happens better when we factor in perception, intuitive 
movement and action, and our individual genetic memory of our world. 
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second day, students were given challenges to work on where they abstracted deep patterns from a 

chosen organism that they had found inspirational. Questions such as ‗What is it that makes a particular 

strategy successful?‘ and ‗Is it form, process or system, or all three?‘ were asked. 

Following on they identified potential applications by trying to think of disciplines or industries that 

have similar challenges to that of the organism. Finally in the emulation phase, the challenge was to 

come up with multiple design solutions that integrate Life‘s Principles. This is the biology to design 

approach where newcomers to Biomimicry start to see true benefit in the methodology in how it 

supports the creative ideation phase. The Life‘s Principles check-list is then used as a means to evaluate 

their ideas. 

 

Figure 1: 2011. Anon. Poster indicating biology to design process. CPUT (unpublished) 

On completion of the workshop, students partook in a four-day observation/drawing challenge termed 

an iSite, which they carried out in a location of their choice, either a natural or an urban setting. The 

iSite is so named as it refers to the person (i) located in a specific location (Site) and the importance of 

immersing oneself in a specific context. Students were encouraged to write about, draw and observe 

relationships and behaviours of various biotic organisms in their location. They also had to take note of 

the impact of abiotic factors such as sun, wind and rain in the setting. Students were encouraged to 

return to their iSite at different times of day to gain a more holistic understanding of the location. 

Figure 2 & 3: Adams,M. 2011. Biology to Design. CPUT (unpublished) 
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Students then took the information gathered to identify site-specific design challenges. Using their 

newly developed biological lens to biologize the question they then designed posters to show potential 

design solutions where mimicry of form, process or system could be applied. In retrospect this task was 

too challenging for the students to effectively engage with and could have possibly been carried out in 

distinct phases. We were impressed, however, with how some students had evidently internalised and 

understood the method. The posters in figures 2 and 3 show the level of involvement during this task. 

During a field trip to the Two Oceans Aquarium at the Waterfont in Cape Town students were exposed 

to biological organisms on a microscopic level. Biomimicry has been influenced enormously by 

technological advances that allow us greater insights into the effective strategies nature employs for 

survival, at micro and nano levels. As students witnessed the sight of a sea urchin‘s mouth with its ever-

sharp calcite ‗teeth‘, some discussion ensued over the possibilities of mimicking this strategy in the 

manufacture of knife blades. Mussels and their powerful ‗glue‘ used for attachment to wave drenched 

rocks produced awe amongst the Industrial Design students who are accustomed to using chemically-

based glues. This experience endorsed the value of looking deeper into natural strategies and asking 

different questions when designing for human needs. 

As closure on the first phase of the module students were given an assignment to develop an 

observation mind-map that again practiced them in the process of moving to and fro between biology 

and human requirements to develop strategies that can be beneficial to us without impacting negatively 

on our environment. The mind-map
21

 proved to be a useful way for students to visualize and order the 

stages of the biomimetic process.  

 

Figure 4: Booth, E. 2011. Observation Mind Map. CPUT (unpublished) 

                                                           
21

  This is an exercise which was developed by the Ontario College of Art and Design  
    http://www.ocad.ca/ [5 December 2010] 
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Phase Two 

In order for students to get first-hand exposure to the Fringe they explored the area in groups and 

carried out ethnographic methods such as observations and iSites. Their findings were then presented 

and discussed during a presentation by a Cape Town Partnership (CTP) representative. This 

presentation also acted as a platform for the CTP to present their vision for the upliftment of the area 

where they introduced the students to the tentative ideas and plans tabled to date. These included the 

Gateway concept, which aims to create a more welcoming entrance to the city for pedestrian and 

vehicular traffic; transformation of Harrington Square into a social hub, rather than a parking space; a 

temporary container park for emerging creative individuals and businesses; and various corridors to 

facilitate mobility and access between key locations within the Fringe area. 

 

 

Figure 5: The Fringe is indicated here as several overlapping zones in the East City (Cape Town 

Partnership. 2010, CPUT students‘ involvement in The Fringe: Outline Proposal) 

 

Students were then exposed to the complex, and often overlooked, rich network of underground water 

tunnels by means of a presentation and discussion with the ‗Reclaim Camissa‘
22

 project‘s 

researcher/founder. This was important as some of these spring water tunnels run directly under the 

Fringe, and in keeping with the Biomimetic approach, it was important for students to be aware of all 

abiotic factors (especially those in abundance) that could influence the redesign of this urban space. 

They were thus encouraged to use Biomimicry to generate solutions that are ‗mindful of the role of 

water in the city landscape‘. 

 

                                                           
22 http://www.urbansprout.co.za/blog_action_day_reclaiming_camissa 
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For the next two weeks students then worked in their groups with facilitation by a lecturer as they first 

chose a location for their project within the Fringe, and then identified the challenge they would tackle. 

In this challenge to biology process students worked methodically through the following six 

stages:  

1. Identify the real challenge by asking not ―what do you want to design?‖ but rather, ―what do 

you want your design to do?‖ 

2. Interpret by defining the functions and operating parameters by asking ―how does nature do 

that function here?‖ From this point students used the Biomimimcry Institute‘s AskNature
23 

website as one of the means to do this research. 

3. Discover which organisms or ecosystems are doing what they wanted to achieve in the Fringe. 

Choose a champion adapter that has solved the problem most innovatively. 

4. Abstract and describe the core design concept used by the chosen champions in  

non-biological terms.  

5. Emulate the natural strategy and design multiple solutions mimicking form, process and 

systems. 

6. Evaluate the solutions according to Life‘s Principles and checking that they are ‗creating 

conditions conducive to life‘. 

 

In the reflection section that follows, we include some student reaction to the module as well  

as our own. 

Student reflection  

The students were required to keep a Reflective journal, to record learning, insights, ideas and 

experiences, during and after daily activities throughout the course of the module.  Through writing, the 

focus of the experience is turned into learning, new understanding and an appreciation of the subject. 

This learning is beneficial for both the student as well as the lecturer, as it reveals the level of 

understanding and hidden complexities of the project. It also helps lecturers develop responsive content 

by acting as a constant feedback loop. Reflective feedback from students indicated appropriate remedial 

responses required during the course of the pilot module.  When reflection happens on a daily basis, the 

feedback loops are short and lecturers may act on ineffective processes, as they occur. Activities that 

run smoothly were noted for future projects.  

For the benefit and learning experience of the students, the journals were kept to capture experiences, to 

explore feelings, or make sense of what we know (Boud, 2001:9). Reflective journals deepen the 

quality of a students‘ learning by promoting critical thinking and encouraging a questioning attitude, 

enabling students to understand their own learning processes (ibid). An Industrial design student wrote: 

‖Biomimicry made me think so much more about an organism‘s purpose and why it looks like it 

does‖
24

, while a Graphic design Student wrote, ―This exercise opened my eyes to a lot of Nature‘s 

blueprints and a variety of ways one can solve a design challenge‖
25

. 

                                                           
23

 AskNature is a digital library of Nature's solutions. http://www.AskNature.org  
24

 
8 9 10 11

Exerpts from students reflective journals. 2011. CPUT (unpublished) 
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Reflection also involves taking the unprocessed, raw material of experience and engaging with it as a 

way to make sense of what has occurred (Boud, 2001:10). Another industrial design student 

commented on the chaos in The Fringe that: ―Spending time in The Fringe was a very informative 

experience.  All kinds of broken systems exist, edged alongside each other without communication. It is 

quite clear that they could benefit from one another in well-optimized relationships‖
26

. He then 

identified areas for improvement like parking systems, restaurant waste collection and recycling, and 

suggested that new systems could provide work for the homeless, cleaner streets and education. Boud, 

(ibid) writes of this exploration of chaotic events, that they often result in focused thoughts and the 

emotions that accompany them. This chaos or themed in Biomimicry as ‗dynamic non-equilibrium‘ is 

inherent in natural systems and necessitates a constant need for change. 

An Industrial Design Student wrote, while visiting the aquarium that she found, ―intrinsic relationships 

are evident throughout the Animal Kingdom, yet as humans, we have become so ‗clever‘, that we have 

discarded simple rules for achieving balance‖
27

. She commented that a variety of species co-exist 

without damaging the environment. Reflective journaling of this nature displays the contribution to the 

exercise of voice (Peterson & Jones, 2001), and the narrative nature of journaling has been shown to 

contribute to development of a professional identity (Blevins, 2007). Schön‘s (1983) seminal writings 

on reflective practice described reflection-on-action, in which the learner reflects on an action past and 

engages in retrospective sense making. Landos questions previous knowledge and understands a new 

awareness ―Who insinuated that Nature had ‗natural colours‘ and that natural colours pertain to beige, 

brown and cream?‖
28

. Here reference is made to the surprisingly vibrant colors she experienced in the 

Aquarium.  

 The response from the students regarding the keeping of Reflective Journals varied, as some were 

reluctant to engage, whilst others requested the journals to be returned to back them soonest, as they 

saw the need to continue with reflection. The majority of students recorded the process and commented 

on subject content or theory, which revealed their level of understanding of the module to lecturers. 

Reasoning, strategic thinking and an endeavor to solve challenges were embedded in the recording of 

the process. A number of students seemed to enhance creativity by reflecting an emotional response and 

an intuitive understanding (Moon,1999). Drawings and sketches (Figures 7, & 8) were included in the 

journals to communicate design ideas and iSites. Schön (1983), refers to reflective drawing as spatial-

action language, and that it reveals qualities and relations unimagined beforehand. 
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Figure 6 & 7: Anon. 2011.Example of reflective drawing and notes. CPUT (unpublished) 

After reading the students journals it was evident that they enjoyed activities such as the Aquarium 

visit, Kirstenbosch and iSites. The Reflective Journals were not formerly assessed, as it was felt this 

might have resulted in students trying to meet the expectations of the lecturers and thus inhibit the 

engagement of open and subjective reflection (Field & Christey, 2007).  

Assessment within the module 

In keeping with the assessment strategy of the South African Qualifications Authority (SAQA), an 

integrated assessment approach was adopted. Both formative and summative assessment procedures 

were employed during the module. Much of the activity consisted of group work except for two 

assignments, which were submitted individually and allocated a mark by departmental lecturers. The 

final Fringe design assessment consisted of the group presentation and a written report. This 

incorporated a peer evaluation mark in such a way that each student‘s final mark was influenced by 

how they had performed and contributed within their groups. In addition, students were asked to submit 

their individual learning experience in the form of an exhibition-ready conceptual hold-all or ‗suitcase‘, 

which would include their reflective journal and process work amongst other things. 

All twelve groups presented their final design proposals to a stakeholder group composed of city 

representatives, faculty staff, and other educators interested in incorporating Biomimicry into curricula. 

In doing this, the goal was for some of the more worthy ideas to be given a chance of being developed 

further. At the very least we hope that this innovative thinking and approach may inspire key 

stakeholders to see new opportunities and potential for the Fringe to showcase conscious design that is 

‗naturally aesthetic, efficient and enduring by its very nature of being nature‘ (Macnab, 2008). 

The proposals ranged from innovative ideas for energy-use, social regeneration, retro-fitted products 

and ways to green the city and revitalize the economy through creative use of existing resources.  

Management and logistics of the module: a reflection 

As staff we acknowledged that due to the fact that we were attempting something new, we would be 

faced with difficult challenges mainly from an administrative level. We found support from our various 

departments in how other staff were ready to re-negotiate timetabled subjects to accommodate our 

interdisciplinary module, although the reality for students was that they still had multiple deadlines to 

work to during the module.  
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On a management level we acknowledge that we could have designated roles more clearly from the 

outset to avoid leadership clashes and late decision making. Generally we managed to work optimally 

together to respond to situations as they arose, as our feedback loops - being fairly immediate - gave us 

evidence of student reaction to this new material. A Wiki
 
document was used to plan the module from 

its inception as we felt that this would allow all four of us to contribute to the development of the 

module‘s content and structure at any time of day. It also provided a useful trial for the purpose of 

research and the writing of this paper. Research output has been integral to the success of our attempts 

to integrate Biomimicry into our curriculum. Staff reflection is still under way at this stage. The process 

will allow us to review the module before its next implementation.  

Conclusion 

Over the last three years we have begun responding promptly to new transdisciplinary opportunities 

posed, and have increased our collaborative capacity as a faculty. As individuals sharing this ‗space‘, or 

place of education, conversation has deepened as a result of pilot collaborations, consistently growing 

our collective awareness of all aspects of environmental and sustainability issues. We found by 

maintaining an openness toward overcoming routinely accepted restrictions inherent in subject-specific 

timetables, we are now able to almost immediately accept opportunities for civil involvement offered 

by government and corporate business.  

The Fringe Project‘s multidisciplinary learning environment was designed to develop students‘ 

‗capacity to act‘ (Quinn, Spreitzer & Brown, 2000; Welsh & Dehler, 2001, in Welsh and Murray, 

2003:221) enhancing opportunity for students to capitalise on the diversity of skills, backgrounds and 

paradigms that Biomimicry relies on.  Creative solutions to problems posed by logistical and 

assessment challenges have been overcome through commitment and cooperation. We are seeing the 

necessity for developing curricula as fluid and modular allowing for a more responsive approach to 

content and collaborative efforts. 

The inclusion of the Biomimicry module for all levels of study, as part of the development of the new 

curriculum will allow us to co-create, through symbiotic relationships not only with other Faculties on 

Campus but also trans-educationally with other institutions. 
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Abstract 

Studio as a learning space stands at the centre of architectural design teaching and learning. 

However, the architecture studio, as we know it, is at a crossroads. Students spend less time 

in the studio and an increasing amount of time in computer labs. These spaces are not 

conducive to conversation and interaction - activities typical of the studio environment and 

necessary for critical thinking and design conceptualisation and development. 

This paper presents work that is part of a current doctoral study by the author, entitled ―The 

online architecture studio: towards an instructional design framework for design learning.‖ 

The study addresses three types of conversation that facilitate design learning, namely the 

conversation with the self (internal), the conversation between peers (horizontal) and the 

conversation between student and tutor (vertical). This paper addresses the peer to peer 

collaborative learning that happens online through facebook. 

An adaptation of Gabriel and Maher‘s coding scheme for communication in collaborative 

design is used to analyze the text ―utterances‖ that occur on the pages of a facebook group 

set up to support a face to face undergraduate final year design program. The analysis 

highlights the key communication areas achieved through face book as a virtual environment 

for interaction and conversation. 

Theoretical underpinning includes social learning theory, constructivism and the role of 

place, collaborative learning and cognitive theory of multi-media learning. This paper 

presents a case for the use of face book to support the face to face studio as a place for 

creative and constructive conversation – the original role of the physical studio. 

Keywords:  

Constructivist Learning, Collaborative Design Learning, Architecture Studio 

Introduction  

The architecture studio as a learning environment is at a crossroads. It is currently sitting between its 

‗ICT-free‘ past and its ‗ICT-aware‘ future‘ (Laurillard, 2008:166). For the last century studio pedagogy 

has remained unchanged, but now the possibilities presented by online education can no longer be 

ignored. Instead of merely transferring current knowledge to networked communities and computer-

mediated learning environments (CMLE) as argued by Sims (2006), teaching and learning must be 

redefined.  

This paper investigates the communication that facilitates peer to peer learning in an online studio 

environment, specifically through a facebook group supporting a face to face undergraduate 

Architectural Design programme. 

The set of four categories identified in Gabriel and Maher‘s (1999) coding scheme for communication 

in collaborative design is used to analyze the text utterances that occur on the facebook group pages. 

mailto:morkelj@cput.ac.za
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The analysis highlights the key communication areas achieved through facebook as a virtual 

environment for design learning through interaction and conversation. 

 

Background 

In order to contextualise the study, the following inter-related themes will be briefly discussed, namely 

architectural design learning, computer-supported collaborative learning and constructivist learning 

through conversation. 

Architectural design learning 

Architectural Education is studio-, process- and problem-based (Ellmers et al, 2002; De la Harpe et al, 

2009). The architecture design studio is the main place (Bakarman, 2003; 2005) where architecture 

students work alone or collaboratively on design projects (Maher and Simoff, 2000:391).  

 

The design process is as important as the end result (De la Harpe et al, 2009; Oztürk and Türkkan, 

2006:96). Sarah Kuhn (2001:349) describes the architecture studio as follows: ―Characteristics of the 

architecture studio include: project-based work on complex and open-ended problems, very rapid 

iteration of design solutions, frequent formal and informal critique, consideration of a heterogeneous 

range of issues, the use of precedent and thinking about the whole, the creative use of constraints, and 

the central importance of design media.‖ She suggests that the concept of a studio, originally developed 

for design teaching, is now providing a teaching model appropriate to diverse subject fields. The studio 

―offers us a teaching model from a design discipline in which the functional and the structural, the 

social and the technical must be successfully blended‖. 

Computer-supported collaborative learning 

Sundararajan (2010:204) argues that learning is a social act and that e-learning environments should 

therefore draw on social and collaborative communication. Drawing on the theories of both Piaget and 

Vygotsky, he focuses on the importance of discussion in the learning process. According to Sims 

(2006:3), "...learning must go beyond delivery to achieve the potential of interactive and collaborative 

networks of learners, to create communities of practice.‖ 

Constructivist learning through conversation 

Constructivist learning describes a learning process whereby the learner makes sense of the world and 

learning happens in a social and collaborative context (Clark and Maher, 2001:193). Ivala and Gachago 

(2011) describe learning as a continual conversation with the external world and its artefacts, with 

oneself, and also with other learners and teachers. The most successful learning comes ―when the 

learner is in control of the activity, able to test ideas by performing experiments, to ask questions, 

collaborate with other people, seek out new knowledge, and plan new actions‖ (Ivala and Gachago, 

2011). 

Method 

Gabriel and Maher‘s (1999) conversational framework that was originally developed for synchronous 

online communication, was used to analyse a total of 511 asynchronous facebook utterances recorded in 

the 13 week period from 6 August to 23 October 2010. These text utterances are facebook posts made 

by final year students of an undergraduate programme in architectural technology, during the second 

half of the academic year. The facebook group had been set up only 4 months earlier, to support the 

face to face studio learning of a group of 65 students. 
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The conversational framework that describes design collaboration, as formulated by Gabriel and Maher 

(1999) comprises of four categories, namely Communication Control, Communication Technology, 

Social Communication and Design Communication.  

This study is a pilot investigation that aims to better understand the contribution that the facebook 

group, as a mostly asynchronous virtual studio platform, makes to the studio learning experience 

through online conversation. 

  

Results 

The 511 text utterances recorded on the closed facebook group pages from 6 August to 23 October 

2010 were categorized according to Gabriel and Maher‘s (1999) conversational framework, as follows. 

 

Communication control 

The original conversational framework definition was adapted to suit the asynchronous context of the 

facebook group. This category refers, not to only to the online organisational matters, but also to 

communication related to the organisation of the programme in general (including the face to face 

mode). It furthermore includes utterances related to general feedback and non-academic arrangements. 

 ―I just read... that we need to have R25 entry fee into Kirstenbosch. I would like to know why the 

department cannot cover that cost. Are these site visits not part of our course...??‖ (student on 6 

August at 16:19), ―I must say I agree with you...‖ (student on 6 August at 10:09), ―what time are we 

pinning up tomorrow? good luck everyone!!‖ (student on 26 September at 11:00), ―between 10-

11h...g.luck amiga‖ (student on 26 September at 12:53). 

A total of 121 out of the total 511 utterances that were made, were directed at the category of 

Communication Control. This is 24% of the total utterances. 

Communication Technology 

This category includes references to the e-learning tools used in the conversation. In this study it 

includes all references to electronic media, whether online or not. 

―Hi there! Please look under Info tag for updated online portfolio list...‖ (tutor on 2 September at 

11:43), ―I finally got skype. My address is ...‖ (student on 12 September at 12:55), ―please...guys save 

your work on cds at least every weekend it really helps and cds are the best form of saving the work in 

case anything happens. Sharp‖ (student on 5 October at 00:02), ―Is it safe for me to assume that you 

lost your work? Shiz man...‖ (student on 5 October at 01:05). 

In this category, a total of only 27 out of the total 511 utterances were recorded. Therefore only 5% of 

total utterances represented the Communication Technology category. 

Social Communication 

Social Communication includes any social discussion of issues not directly related to the academic 

programme, including motivation and encouragement from tutors and among peers. 

―I love this group (student on 12 September at 23:18), ―just found green pencilcase in 3
rd

 year studio‖ 

(student on 23 September at 00:41), ―Awesome! Just hold onto it, please!‖ (student on 23 September at 

12:47). 
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 ―Tchaikovsky playing, ArchiCAD kicking, caffeine ingesting, mildly amusing evening. How you guys 

doing? Ing ing ing‖ (student on 5 October at 01:08), ―Doin very khaki. Don‘t stand too close to me 

unless u wanna get sick‖ (student on 5 October at 6:34). 

 A total of 148 out of the total 511 utterances that were made, were placed in this category. This means 

that 29% of the total utterances were for Social Communication. 

Design Communication 

This last category refers to the communication associated with subject work-related issues: the sharing 

of ideas and knowledge, including text posts and web links.  

―You guys HAVE to check this out. Amazing visual method of explaining the development of a design, 

although quite a mission to do it...But awesome, nonetheless‖ (student on 23 October at 15:53), ―Now 

THAT is an awesome facade. The largest part of the building facade is clad with...It‘s a shame to see 

how much money European countries get to spend on their public buildings, compared to SA.‖ (student 

on 18 September at 12:13)  

This communication category is represented by 215 out of a total 511 utterances, which accounts for 

42%. 

 

The total breakdown of the findings of this study on asynchronous facebook utterances is provided 

below, compared to the Gabriel and Maher (1999) findings on synchronous communication. 

Categories Facebook study results Gabriel and Maher (1990) results 

Design Communication 42% 67% 

Social Communication 29% 7% 

Communication Control 24% 17% 

Communication Technology 5% 9% 

CONCLUSION 

The asynchronous facebook group was originally set up in response to a need for improved 

organisational communication in the face to face architectural technology program. One would 

therefore expect that the performance of the Communication Control category would score the highest. 

It is, however, not the case, at 24% of the total.  

The Social Communication category is understandably high at 29%, considering the social (network) 

nature of the interface. However, the category of Design Communication is higher than anticipated, at 

42% of the total. Since the facebook group is not the only space where design learning happens, it was 

expected to rate considerably lower. Another reason for this assumption is that the facebook group was 

relatively newly introduced in the programme (approximately 4 months only) when the data was 

captured, and one would not have expected students to take to it so rapidly. 
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Another unexpected outcome is the extremely low Communication Technology category result, at only 

5%. This may be an indication of students‘ familiarity with the facebook platform with which they 

interact on PC, and increasingly so, on the mobile phone.  

The conversational activities related to the Design and Communication category rated the highest of the 

four categories. The findings of this study support the argument that the online facebook group provides 

an engaging and interactive collaborative virtual learning environment for design and architecture 

studies.  

However, the study does not address aspects such as the duration of the utterances, the key design 

concepts used, timelines, nor the specific roles of the students involved. These themes should be 

investigated in further research. 
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Pieter Venter‟s House 

 

This design, research and development project with an experimental pedagogic component explores 

how we can work at the edge of possibilities.  The position it takes is:   

 

 

Incremental housing has a long history.  In many ways all 

houses are incremental as people always add and adapt 

their houses over a period of time.  This fact, combined 

with the pressing need of starter homes, led many well-

known architects such as Charles Correa, John Habraken 

and Alejandro Aravena to develop the notion of 

incremental housing as a fundamental design element in 

architecture.   

The idea for our project started with a steel house that was 

recently built in the Free State.  Pieter Venter‘s house is a 

good example of practical planning and economical use of 

materials.  We were marginally involved with the early 

conceptualization of this scheme and published a paper on 

it in Architecture SA (Raman, 2010:29).  We suggested in 

that paper that it could be applied more widely in South 

Africa. 
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1. An incremental house is seen as the equivalent of a biological cell that can split and combine to 

create the house which is an organism, complete at every stage of its growth.  The same 

qualities of a living and growing organism can be sustained at the settlement level as well. 

2. It builds on the pioneering work done in the past by the builders of vernacular architecture 

which, in an unselfconscious way, shows the efficacy of this position as well as that of some 

outstanding contemporary architects mentioned above. 

3. The project attempts to learn from the ‗19
th
 century philanthropic builders such as Robert 

Owen and Charles Fourier that we should never equate housing for the poor with housing that 

looks miserable and that modest construction can indeed be elegant.  Contemporary architects 

such as Hassan Fathy, Laurie Baker, Walter Segal, David Lee and, more recently, Jean Nouvel 

developed their work along these lines.    

4. We should not hesitate to work in the pioneering spirit that is so ingrained in South African 

history.  Nothing illustrates it better than the way the farmers, especially the Free State 

farmers, built their steel sheds which is not only paired down to the minimum but at the same 

time elegant and have a sense of belonging to the terrain in an unforced way. 

5. We should not reinvent the wheel but build on the ideas developed by others which need to be 

probed deeply as case studies. 

 

Case Studies 

 

We began this project by a literature search on steel houses.  We selected a few for our own case studies 

which are documented below.  At later stages, as part of our experimental teaching project we also got 

students to do model studi es of some of these buildings which included scale models of details. 

 

       
 

 

 

 

 

Weaver‘s Nest, Although this is a hybrid at the conceptual level it is or could be, a steel house touching the 

ground lightly (Joubert, 2009:304). 
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Why steel?   

Although it is comparatively expensive, steel frame buildings are quick to erect and once the frame is 

up with its roof, workers can execute the rest under cover without being hampered by the unpredictable 

weather, thereby saving a great deal of time which, translates into monetary savings too.  Steel 

fabricators today can provide a ‗roof over one‘s head‘ at an economic cost using light tubular columns 

at approximately six meter centers. This conveniently divides into a tartan grid of 4 meter for major 

lived in spaces such as living, dining, bed etc. and minor spaces of 2 meter for bath rooms, storage and 

even kitchen.  Constructional efficiency of this kind would suggest that reduction in space standards is 

not the only way, or the best way, to reduce costs.  Hence our decision to work within the 

constructional system but putting it to optimal use.  

 

 

One other self-imposed discipline is the development of houses and the settlements around courtyards.  

The reasoning behind this is that the court yard is a universal typology in two senses: a) it is found all 

over the world and depending on the microclimate, its profile varies and b) it is a typology that is suited 

to both urban and rural settings.  Furthermore, building around the periphery is the most efficient way 

of using land.  

House Sue.  As clearly visible from the section, this elegant home is made from an off-the shelf shed 

advertised from the magazine Farmer‘ Weekly (Joubert, 2009:96). 

Elphick Pavillion shows the potential for clarity, 

lightness with counterpointing solidity possible 

in a steel frame construction (Joubert, 

2009:426). 

Untamed, Kirstenbosch is a temporary sculpture 

pavilion made of rusting steel structure and components 

(Daffonchio & Associates Architects, n.d). 
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Structural Grid      Tartan grid 

 

 

 

                        
Service Core/Circulation           Courtyard 

 

 

           

 
Phasing Diagrams 

 

The aim of the project is to see how within these constraints we can develop houses and housing which 

are heterogeneous as opposed to uniform by virtue of the fact that the fabric, including the roof, as 

opposed to structure can be different in each case and so can the manner in which the houses meet the 

ground.  In order to push this idea of variety we set this project to our third year students who worked in 

groups of three or four.  They dealt with different fabrics and developed possible prototypes that would 

add to the ones we ourselves designed.  We had some ten different tutors working with three such 

6000 

 

6000 

 

Possible entry 

 

Possible entry 
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groups each in a Master class setting.  Eventually one of the student projects was added to our own two 

alternatives.  The intention now is to build one, or possibly all three, prototypes as an experimental 

project. 

 

Student Project 

 

Step 1 

Each group of students was given a case study steel building to model.  Models were done in scales 

1:100, exploring overall form and 1:5, exploring details. 

 

 

 
Case study models by students indicating model and detail models of Weaver‟s Nest. 

 

Step 2 

 

Each group of students was given the following information: a site, a structure and foundation plan on a 

set tartan grid and a prescribed cladding system (brickwork, timber, fibre cement or composite 

materials).  The roof material was set as corrugated steel sheeting. By fixing the structural syntax of the 

building the students were expected to focus on the design of the fabric, the form of the building, the 

way in which the house will grow incrementally and the accompanying internal organisation.  One 

other set condition was that, at each stage of growth, the house should look complete, not truncated and 

that the not yet roofed-over frames form part of the garden which is to be set out by a landscape 

consultant.  Thus some twenty five schemes, each representing a different permutation of the house in 

terms of roof form, the fabric and the way the building meets the ground were generated.  Students 

being students, not all of the projects were exceptional.  However, some were and the learning outcome 

was extraordinary.  

 

Here are four examples of the students‘ projects 
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1.  Model of Project  

 

 

 
2.  Model of Project  

 

 

 
3. Model of Project  

 

 

 
4.  Model of Project  

 

This project is a variation on scheme 1.  It maximizes the 

volume over dining and bedroom areas by dual-pitched roofs 

and allows light to penetrate through clerestorys. 

 

The mono-pitched roofs are a reflection of the spaces below.  

The roofs are higher over the more public kitchen and living 

room and are lower in the more intimate bedrooms.  Clerestory 

windows allow light to central parts of the house and maximize 

the possibility for cross-ventilation and views to mountains. 

 

This project drew strongly on the precedent of Poole House 

by Gabriel Poole.  The roof sits on a single plane and the 

overhang is supported by additional bracketing. Large glass 

screens provide expansive views out but are protected from 

excessive solar gain by overhanging roofs.  Light and 

ventilation into the service cores are provided by roof 

lights. 

Although this project has a complex roof form the 

students were in total control of it both visually and from 

the point of view of constructional syntax.  There is 

compositional skill in the disposition of solids and voids, 

although the large windows need further considerations 

depending on orientation.  There is no reason why these 

larger windows could not be made smaller.  Shading 

devices could also be added without doing violence to the 

elevational composition.  Likewise the triangular windows 

could be replaced by panels without affecting the quality 

of internal lighting or that of the façade. 
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We added student project 1 to our two other prototypes, the other three being either a variation or 

simplification of ours or are too complicated in their detailing.  The following images give a synoptic 

view of the three schemes selected as possible prototypes for construction. 

 

 

 
 

 

Urban Design Context 

 

Our intension is to work within the historic, social, cultural, economic and institutional context of our 

university location and make our modest contribution to the idea of the innovation hub proposed by our 

faculty.  We see this as a satellite feature of this hub with solutions of contemporary sensibilities and 

innovative possibilities with application to District Six and beyond to informal settlements.  The 

District Six Development Framework, presented below, offers a set of principles, policies and 

intervention strategies, design and procedural guidelines (Lucien Le Grange Architects and Urban 

Planners and NM & Associates Planners and Designers, 2010).   
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Realistic Development Plots  

 

 

 

 

 
Urban Design Framework 

 

 

 

 

 

This conceptual framework plan 

depicts how District Six can be 

developed in a characterful way.  Our 

incremental housing scheme, if used 

elsewhere in District Six, is intended 

to become part of the envisaged 

master plan for the area.  

This diagram indicates the plots that 

are intended to be developed.  Potential 

provision is made for between 4500 

and 5500 new homes in this area. The 

proposed site is indicated and does not 

lie within the proposed development 

plots as we see it as a demonstration 

project.  The site borders on the plots 

and is situated inside the CPUT main 

campus.  As members of the university 

we simply want to show examples of 

possibilities, publicize its potential and 

leave the rest to the city fathers. 

Proposed Site 

Proposed Site 
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The Site Development Plan consists of five units. We have developed three possible permutations for 

the houses.  The idea is to build an initial unit or units that will act as prototypes.  Hopefully each of 

these prototypes will be lived in and tested by members of the university.  As it is located on the 

campus it will receive considerable exposure 

 

   

 
Site 

 

 

 

 

 

 

 

Proposed Site 

Proposed Site 

CPUT Plan Indicating Future Development 
. 

CPUT Existing Plan 
. 

 

Site Development Plan 
. 



Pushing the frontiers in incremental housing  -  P. Raman 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 237 

 

 

Indicated below are the plan and three dimensional explanations of each phase of growth. 

 

    
 

       
 

   
 

    
 

 

Phase 1 

 

 

 

 

Phase 2 

 

 

 

 

Phase 3 

 

 

 

 

Phase 4 



Pushing the frontiers in incremental housing  -  P. Raman 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 238 

 

       
      

 

 

 

 

 

 
          

 
 

Plans indicating alternative phases of growth. 

 

 

The three options shown below can be used in multiples or in combination with the other two if so 

desired.  For each option we include one drawing with coloured panels indicating possible cladding 

variations.  

 

The Generic Constructional System:  

As always the most basic of approaches provides the key to cost reduction. The first task is to find the 

most economic and effective way of roofing one‘s house keeping in mind that this is the most 

vulnerable element of any building.  Our research revealed that our steel fabricators can provide car 

ports for approximately R300 per square meter.  Furthermore, once the roof is up, workers can continue 

building under shelter, completing the external and internal walls, finishes, fittings and services, even in 

inclement weather, thus avoiding loss of time due to work stoppages.  The steel frame also provides 

three dimensional reference points for the execution of subsequent work in the same way as grids serve 

as discipline for design.  Rectangular tube sections of 100 x 100 readily available in the market are to 

Phase 5 
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be used in standard lengths of 6 meters.  Using these standard sizes means that there is no need to cut 

and wastage of time and materials is avoided.  Lipped channel sections of 150 x 75 x 20 form the ring 

beams or wall plates and incorporate the trunking for cables and to accommodate fluorescent lights.   

Where necessary the lipped channel sections will also form rainwater gutters. Where additional 

protection beyond the 6 meter span is needed, corrugated sheets will be supported on tubular sections.  

These sections are supported by spider brackets formed from the same tubular sections that are fixed to 

steel columns.  Rain water spouts will discharge the water into gravel pits at intervals.  

The steel columns will be carried on block foundations of 400x400x500 mm deep completely 

independent of what is needed for infill walls.  When the infill walls are block work of brick they will 

be supported on light raft foundations incorporated into the floor slab.  This separation of foundations 

for the columns and the infill walls will allow for any structural movement and tolerance needed.   As 

another cost-saving measure windows and doors will extend to the underside of the wall plates in order 

to avoid the need for lintels.   

A self-leveling screed is applied to the power floated concrete slab to serve as floor finish and polished 

enabling us to save money on tiles or carpets.  All pipes needed for water supply and drainage will be 

grouped together and incorporated into the floor slab in order to ensure minimal damage to the finishes.   

The roof will be insulated with 50 mm fiberglass quilt and soffit finished in ceiling boards fixed to 

galvanized steel battens which, in turn, are fixed to roof beams by tech screws. 

 

Option 1 

 

The first option consists of a simple roof system.  The two mono-pitched roofs are expressions of the 

spaces below.  The roofs are higher over the more public kitchen and living room and are lower in the 

more intimate bedrooms.  A clerestory allows light penetration into deep plan areas, maximizing cross 

ventilation and views to mountain.   
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Option 2 

 

The near barrel vaulted space gives all major rooms lofty volumes and the smaller servant spaces will 

be designed as rooms within rooms so that the continuity of vaulting may not be visually interrupted.   

The positions of these roofs are determined by the 6mx6m construction grid.   

 

 



Pushing the frontiers in incremental housing  -  P. Raman 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 241 

 

 

 

 
 

 

 

 

 
 

 

 

Option 3 
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The third option consists of a single roof plane.  The roof slopes up toward the side of the entrance, 

maximizing northern sun exposure.   
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Images illustrating the possibility of variety of materials that could be used 

 

In conclusion, we are currently approaching steel construction companies and component 

manufacturers for advice and possible sponsorship. Undoubtedly the incremental house built on the 

CPUT campus will serve as a showpiece.  It will illustrate elegance, an innovative approach and 

flexibility – flexibility not only in terms of incrementality and change of use of rooms, but also in terms 

of function.  There is no reason whatsoever that these buildings cannot be used for functions other than 

housing.  They may become educational facilities, offices for the innovation hub or an information 

centre.  At present we envisage this to be a temporary building but history shows that when a temporary 

building is elegant it endures.  There is also no reason why these buildings cannot be used as teaching 

spaces in lieu of for instance the temporary sheds in which our Extended Curriculum courses are 

currently held.  These buildings can also be used as offices or labs for the innovation hub. 

 

One of the difficult problems in South African housing is the resistance to houses in terrace form and to 

those that are clad in materials other than brick.  One of the byproducts of this research and 

development project could well be to demonstrate to younger generation that row houses and houses 

clad in light, thermally quick-responsive fabric can be efficient and elegant. 
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Abstract 

Monica Ponce de Leon (2010) asserts that ―Architecture‘s role in the construction of culture 

has become associated with elite societies and, as a result, has remained outside of recent 

dramatic cultural shifts.‖ This statement offers a significant critique of an architectural 

education that has removed itself from cultural dialog by establishing a model of pedagogy 

that ―has remained virtually unchanged for over 100 years‖ (Ponce de Leon, 2010).This 

model, one established under the monarchy of Louis XIV, can be critiqued as a monarchist 

educative model grounded within a patriarchal system of oppression. 

 

When critiqued from a feminist perspective, development becomes culturally problematic in 

that it involves ―the reproduction not merely of a particular form of creation of wealth, but 

also of the associated creation of poverty and dispossession‖ (Shiva, 1988:1)Development 

can be conceived of as grounded within a capitalist system of oppression. Further, Shiva 

(1988:3) notes that these forms of ―progress and development destroy the living forces which 

arise from relationships within the ‗web of life‘ and the diversity in the elements and patterns 

of these relationships.‖ Any oppression that limits those relationships should be rigorously 

engaged, critiqued, and transformed. 

 

Without diversity of experience, there can be neither educative engagement nor ecologically 

sustainable development. Karen Warren‘s (1990:132) perception that there are conceptual 

interconnections among all oppressive systems and that any system believed to cohere to an 

oppressive conceptual framework can be critiqued from a feminist perspective suggests that 

the language and theoretical constructs established within feminist critique can be 

appropriated to bring awareness to and effect change in both developmental and educational 

practices. 

Keywords 

Design Education, Development, Oppression, Feminism, Ecofeminism, Educational Theory 

Development, progress and oppression 

A basic assumption made in regard to the term ―development‖ is easily imagined to be the synonymous 

term ―progress‖. These terms, progress and development, are so interrelated that one can hardly define 

either term without employing the other. Progress, as development, becomes any activity—advancing 

toward a specific goal—that creates or promotes the material well-being of the public through the 

production of goods, techniques, processes, or facilities. ―Progress‖ is most readily associated with the 

project of Modernity—an abrupt dismissal of the historical in favour of a vision of the future predicated 

on very narrowly defined and unquestioning engagement with scientific, industrial, and economic 

advancement.  Development, from this viewpoint, is perceived of as good, as beneficial, as favourable 

to the advancement of humanity. However, this form of development, further considered in light of its 

technical, scientific, and especially economic goals, might be seen as an idea that is in conflict with 
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human flourishing. From an economic standpoint, the idea of development is closely associated with 

the realities of western capitalism. 

 

In ―Development, Ecology and Women,‖ Vandana Shiva suggests that development can be read as a 

product of post-colonial theory (Shiva, 1988:1-13). By way of her feminist critique, development is 

associated with ―a model of progress in which the entire world remade itself on the model of the 

colonizing modern west, without having to undergo the subjugation and exploitation that colonialism 

entailed‖ (Shiva, 1988:1). The colonial model offered by western development—a model primarily 

associated with economic well-being—was founded within the context of capital appreciation and 

advanced industrialization. This model of capitalist development appeared successful within the milieu 

of the continued and systematic oppression of those colonized; however, the system is not sustainable 

without the dominance of oppression and the concomitant destruction of theretofore local economies. 

As Shiva (1988:1) noted, development understood as ―capital accumulation and the commercialization 

of the economy for the generation of ‗surplus‘ and profits thus involved the reproduction not merely of 

a particular form of creation of wealth, but also of the associated creation of poverty and 

dispossession.‖ For western style development to effectively impact the material well-being of one 

public—the colonizer, it has to simultaneously oppress that of another—those colonized. 

 

For Shiva (1988:2) adoption of this western model of development continued the project of oppressive 

colonization; and perpetuated ―modern western patriarchy‘s economic vision, which was based on the 

exploitation of women (of the west and non-west), on the exploitation and degradation of nature, and on 

the exploitation and erosion of other cultures.‖ The western development model which was theorized to 

replace the oppressions of colonialism served only to become a new form of oppression—a patriarchal 

oppression fuelled by national interests whereby women, nature, and particular social strata were under-

developed and exploited within their own particular cultures. Development based upon under-

development and exploitation cannot—in any reasonable way—be viewed as progress toward the goal 

of human flourishing. Rather, this patriarchal mode of development should be considered a form of 

misappropriation based upon establishing and maintaining inequalities among people and the 

systematic suppression of diversity. It may be a growing global awareness of this misappropriated 

model of development which has assisted in creating a human culture that has become overwhelmed by 

social, political, economic, and environmental uncertainties. 

 

Development and design education 

In light of feminist critique, design education might be regarded as a significant contributor to the 

patriarchal model of development that has given rise to so many cultural uncertainties. It is certainly not 

an overstatement to say that architects, engineers, planners and other professionals in the development 

field are generally products of some form of design education. This association between design 

education and development raises the question as to whether the current model of design education 

plays a contributory role in the oppression, under-development and exploitation that feminist critique 

associates with a western economic development model. Perhaps in viewing design education through a 

critical feminist lens one can begin to raise awareness of the relationships between design education and 

development, assess those relationships, and ultimately present a revised theory of educative practice 

that addresses its responsibilities to engage, critique, and transform oppressive forms of development. 

 

Recently, Monica Ponce de Leon noted that ―Architecture‘s role in the construction of culture has 

become associated with elite societies and, as a result, has remained outside of recent dramatic cultural 

shifts‖ (Ponce de Leon, 2010).This statement might seem like one of many critical of design practice; 
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however, in speaking as the Dean of the Taubman College of Architecture and Urban Planning at the 

University of Michigan, Ponce de Leon simultaneously offers a significant critique of design education.  

This critique of the design professions by a design educator is indicative of a growing awareness that 

education has an effect upon the professional practice of design.  This relationship is further reinforced 

by James Cramer in ―Learning From America‘s Best Schools‖ when he asserts that design education 

has ―both tremendous opportunity and huge responsibility since what happens [in school] has the 

potential to change the careers of individuals as well as the architecture profession as a whole‖ (Cramer, 

2010: 69).Design education has the potential to impact the structure of cultural discourse and the 

methods and means of development. Design education has; however, removed itself from any cultural 

dialog by establishing and maintaining a model of pedagogy that Ponce de Leon suggests ―has already 

shown its limits, its weaknesses, and its flaws‖ (Ponce de Leon, 2010). 

 

Ponce de Leon‘s call for a re-evaluation of design education re-emphasizes Sigfried Giedion‘s assertion 

that ―architecture worthy of the name sees its main task as the interpretation of a way of life valid for 

our period‖ (Giedion, 1982:xx). This statement obligates design to engage and respond to culture, for 

design to provide an expression of the culture from which it emerges. This idea firmly unites both 

design education and practice to cultural dialog and to the construction of cultural values. As design 

education has the ability to significantly define design practice—and thus position it for participation in 

the shaping of our values—one must look to our educational system as a means to reconnect practice to 

cultural discourse. In raising the issues of development and oppression within the educational system, 

opportunities are created to transform understanding of and provide alternatives to current development 

models. In criticizing design‘s relation to contemporary cultural practice, Ponce de Leon has noted that 

―our teaching methodologies and the predominant model of studio instruction has remained virtually 

unchanged for over 100 years‖ (Ponce de Leon, 2010). It is design‘s perceived elitism—coupled with 

this unchanged tradition of design education—that can be shown to contribute to patriarchal 

development and, as such, can be transformed through feminist critique. 

 

Ponce de Leon‘s virtually unchanged model of design education is best understood as monarchist, a 

description both pertinent to its literal formation and to its pedagogical methods. This model of 

formalized design education was established during the reign of Louis XIV with the establishment of 

the Academie des Beaux-Arts. The Academie, later the Ecole des Beaux-Arts, was established as an 

educational institution capable of providing a continuous source of artists and designers to attend to the 

decorative needs of the French nobility. The Academie established a pedagogy based upon the rigorous 

examination and appropriation of historical precedent as a means of articulating design decisions. The 

structural, ornamental, material, geometric, and spatial qualities in works of Greek and Roman antiquity 

were unquestioningly re-appropriated as solutions to student‘s design problems. Additionally, the 

Beaux-Arts model teaches decision making processes through acts of criticism. Students develop a 

methodology of design based upon the unquestionable utterances of the studio critic.  

 

This model of design education can best be defined by what Susan Laird describes as a monarchist 

model (Laird, 2008). A model based upon the unquestioning acceptance of precedent represents a 

monarchist sensibility as articulated by the doctrine of the divine right of kings. As a monarch, by 

divine right, is not subject to outside authority—and, as such, cannot be questioned—design education 

based upon the precedents of architectural history appear to have been granted an academically 

sanctioned divine authority. In accepting this authority, design education appears to have been removed 

from any corresponding relationship to cultural discourse. Likewise, the student learns by emulating the 

critic. The student is subordinate to the critic; she must rely upon the critic to validate her decisions. 
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One might interpret this as an act of affectation; one where the student assumes the affect of the critic 

without individual agency, without informed consideration. This system furthers procedural 

methodologies through the practice of patriarchal affectation. 

 

Criticism of design education as monarchist can readily be equated with patriarchy in that the basic 

assumptions of patriarchy are ultimately grounded in the assumptions of the monarchist model. Any 

evaluation and transformation of design education—and its concomitant relation to development—that 

might be expressed through monarchist assumptions can equally be evaluated through a feminist 

critique of patriarchal systems. Additionally, as monarchist practices—like patriarchal practices—have 

been associated with systems of oppression, feminist critique associated with oppression allows for a 

similar critique of both design education and capitalist development. This critique may be instrumental 

in re-theorizing design education and capitalist development, both of which have traditionally been 

limited by monarchist and patriarchal beliefs and practices. 

 

Critique of oppression 

Karen Warren‘s ecological feminism may begin to unite these two perceived forms of oppression—a 

critique of the patriarchal oppression of western development and a critique of monarchist oppression 

within traditional design education—to the more traditional feminist critique of sexual oppression. 

Ecological feminism is ―the position that there are important connections—historical, experiential, 

symbolic, theoretical—between the domination of women and the domination of nature‖ (Warren, 

1990:126) In order to theoretically cross the boundary between traditional feminist critique of 

patriarchy as a system of sexist domination and ecofeminism‘s critique of the domination of nature, 

Warren depends upon the systematic oppression present in each system. ―Insofar as other systems of 

oppression (e.g., racism, classism, ageism, heterosexism) are also conceptually maintained by a logic of 

domination, appeal to the logic of traditional feminism ultimately locates the basic conceptual 

interconnections among all systems of oppression in the logic of domination.  It thereby explains at a 

conceptual level why the eradication of sexist oppression requires the eradication of other forms of 

oppression‖ (Warren, 1990:132).This statement—that there is an interconnectedness among all systems 

of oppression—can be seen to conceptually implicate both western models of development and 

monarchist design education as forms of domination that can be engaged and transformed through 

application of feminist theories. 

 

Through the logic of domination established by Warren, both western development and design 

education become part of a feminist critique. If current forms of educational practice are scrutinized as 

oppressive systems—as interpreted through historical interpretations of agency, education, and 

philosophical awareness—then the language established in feminist critique can be appropriated to 

bring awareness to and effect change in the practice and experience of design education. To accomplish 

this task, one must accept Warren‘s theory that there are conceptual interconnections among all 

oppressive systems. As Shiva has demonstrated that contemporary models of western development are 

oppressive, one can employ Warren‘s critique to illustrate that design education is socially constructed, 

is part of an oppressive conceptual framework, and is ultimately tied to a logic of domination. 

 

The assertion that education is socially constructed is implicit in the meaning of education; education 

being broadly defined as the activity of providing information and teaching people the normative values 

of a particular society. According to John Dewey, traditional education might be understood as the 

―process of overcoming natural inclination and substituting in its place habits acquired under external 

pressure‖ (Dewey, 1997:17). Dewey clarifies this idea when he states that traditionally, ―the subject 
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matter of education consists of bodies of information and of skills that have been worked out in the 

past; therefore, the chief business of the school is to transmit them to the new generation‖ (Dewey, 

1997:17).  The external pressure transmitting these habits, skills, and information is a social pressure; it 

is society‘s way of insuring that students learn what is already ―incorporated in books and in the heads 

of the elders‖ (Dewey, 1997:19).Traditionally, education has been the transmission of the ―cultural 

product of societies that assumed the future would be much like the past‖ (Dewey, 1997:19). In 

formulating a new philosophy of education, Dewey proposed a series of oppositions that challenged 

traditional educative methods. These oppositions encouraged cultivation of individuality, free activity, 

experiential learning, and attaining skills as means to particular ends, making the most of opportunities, 

and acquainting oneself with a changing world (Dewey, 1997:19-20). These oppositions advocate 

awareness, diversity, and individual agency against the conforming acceptance of static systems 

existing within socially mandated educative practice. In accepting the educational philosophy of 

Dewey, it can be readily implied that education is socially constructed. As a social construct, educative 

practice can be challenged, critiqued, and ultimately transformed through the application of feminist 

critique. 

 

Dewey implicates traditional education as oppressive when he opposes the ideas of the expression and 

cultivation of identity to a system of teaching that is ―imposed from above‖ (Dewey, 1997:19).All 

systems imposed from above must be considered oppressive in that they do not care for, nor respond to, 

the needs of the individual members of an arbitrarily perceived unitary group. One can further position 

education as oppressive in that its goal appears to be the creation of a class of workers who are 

procedurally inclined; a class that does not question but only performs as instructed (Crawford, 2009). 

Educational opportunities that were intended to teach the manual and intellectual competencies of 

particular skills and trades necessary to engage in an ever-changing culture of progress were removed 

from schooling in favour of classes that prioritized an information economy grounded in rules, 

procedures, and uncritical processes. While current procedural forms of education strive to create 

workers who can respond to twenty-first century challenges and gain global economic advantage, the 

methods employed do not actually achieve this goal. Rather, they create frameworks that favour 

procedural practices over critical processes. Education assumes the role of perpetuating western 

development models by maintaining patriarchal oppression through its monarchist practices and 

procedural teaching methods and, as such, acts to create a uniform and unquestioning labour class. 

Education appears to be representative of an oppressive framework, one that is patriarchal in that ―it 

explains, justifies, and maintains subordination of women by men [in this case, education acts to 

subordinate all people, the environment, social constructs, and labour to an oppressive patriarchal 

system]‖ (Warren, 1990:127-128). 

 

Warren‘s perception that there are conceptual interconnections among all oppressive systems and her 

assertion that any social system believed to cohere to an oppressive conceptual framework can be 

critiqued from a feminist perspective suggests that these particular systems of oppression—the 

oppressions inherent in traditional design education and in western models of development—can be 

articulated and transformed through the application of feminist critique. In illuminating these particular 

systems as oppressive, they can further be viewed in contrast to Dewey‘s educational reforms proposing 

awareness, diversity, and individual agency. Shiva notes that ―Fragmentation and uniformity as 

assumed categories of progress and development destroy the living forces which arise from 

relationships within the ‗web of life‘ and the diversity in the elements and patterns of these 

relationships‖ (Shiva, 1988:3). Shiva‘s argument supports those of both Dewey and Warren while also 

implying that systems of oppression—particularly those that support capitalist patriarchy—destroy our 



Development, oppression and design education  -  T. J Cline 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 250 

 

diverse individual experiences and our voices within a messily complex life-system. In destroying the 

diversity of individual experience, there is an explicit logic of domination, one that prioritizes 

uniformity of experience and subordinates diversity and individual relations. 

 

Educational strategies 

In attempting to theorize a design education that encourages students to engage oppressive systems, it is 

beneficial to study the voices of feminist criticism. These critical voices were informed by—and in 

some cases opposed to—the cultural circumstances in which they were first raised. In the context of 

design education, the struggle to overcome oppressive frameworks can readily be associated with ideas 

of attaining individual agency; of being someone with experiences, with desires, and with the ability to 

critically articulate the attributes of the individual within the complexity of the web of life. The notion 

of individual agency within the broader movement of feminism allows a voice that can theorize design 

education based upon individual experience within the broader context of cultural experience. 

 

Ultimately, the aim of design education is teaching design. Design, in relation to the idea of 

development, involves the articulation of particular place in the physical environment and, as such, 

engages the ethical constructs of particular societies. In this sense, design becomes a social construct; 

however, design remains a process engaged by individual designers who must exercise some command 

over the ideas, actions, and results of their labour. These design responses by individual designers are 

instances of agency. Agency, in this respect, is the ability to make a decision—to conceive of 

something; to make a choice—and then to act on that decision. It is primarily the decision that makes 

agency meaningful; that gives design meaning within the context of any particular culture. Design 

decisions can be perceived of as the considered reasons for the actions of designers; they are 

manifestations of individual agency. 

 

Individual agency 

In accepting individual agency as necessary to design education, one must now employ a feminist 

critique to provide a means of introducing an educative practice that will engage the student in 

developing agency for herself rather than maintaining a traditional conception of education. The 

traditional conception of design education has been grounded in the monarchist philosophy of 

unquestioned acceptance of historical precedent and the student‘s emulation of the studio master as a 

means of acquiring design methodology. As this system can be seen as oppressive, it is necessary to re-

theorize design education so that it allows for individual agency while maintaining an awareness of, and 

obligation to, the function of design as an expression of particular cultural identity. In order to effect 

this re-theorization—one predicated upon feminist critique of the oppressive nature of monarchist 

design education—it is relevant to look to feminist methodologies of fostering individual agency while 

maintaining frameworks that are not oppressive. 

 

Of particular interest is John Stuart Mill‘s concept regarding relations among equals. These equal 

relations require a restructuring of power-based relations to relations of moral obligation. This is 

especially applicable when examining the relation between instructor and student when the goal of a 

design education is an individual agency that demands critical thought, interpretation, and action. It is 

necessary to move away from the power construct of master/apprentice and toward an obligatory 

relation among equals who are encouraged to have a voice, to have an opinion, and to enact their 

individual experiences. Mill firmly illuminates his position in relation to agency when he states that the 

―old theory was, that the least possible should be left to the choice of the individual agent… The 
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modern conviction…is that things in which the individual is the person directly interested, never go 

right but as they are left to his own discretion‖ (Mill,2006:22). 

 

The idea that individual agency is necessary to design education is further substantiated in Simone de 

Beauvoir‘s discussion of woman as Other.  Broadly defined, the Other is the objectified object of a 

subject Self (de Beauvoir,2009:06). Otherness does not allow agency; Other is object not subject, and 

therefore, cannot perform the verb. Other is passive, without agency. Other cannot conceive, choose, 

make, or act with reason. Making, a necessary theoretical claim for design education, cannot exist 

without agency.de Beauvoir echo‘s this conception of Otherness and agency when she states that ―At 

the moment that women [already established as Other] are beginning to share in the making of the 

world, this world still belongs to men [the One or Self]‖ (de Beauvoir, 2009:10).In order to attain 

agency, it is necessary for each individual to ―assert himself as subject‖ (de Beauvoir, 2009:10), to 

attain the freedom of agency. This is not the easy path; it does not avoid ―the anguish and stress of 

authentically assumed existence‖ (de Beauvoir, 2009:10). It is difficult to assert agency, to act with the 

freedom necessary for design. There is a differentiation that must be made between equality and 

freedom. Equality implies a ―being like‖ the One; a dependent condition, an Other condition. Freedom 

implies a life independent of the One; not separate, not equal, but different. 

 

It is in an awareness of the values of both particular society and the individual agents within that society 

that difference occurs. It is difference embraced that allows individual agency, that acts as the primary 

conceptual basis of design and design education. If this theory of difference as a means of articulating 

individual agency can be found true for women—to be a different Self rather than a dependent Other—

perhaps it can be utilized for design education. To escape the enslavement of Other and the superiority 

of subject Self, allows one to be; ―to have been made as one manifests oneself‖ (de Beauvoir, 2009:13). 

This self-made manifestation of different Self is an act of agency; an individual agency that allows for 

reasoned design decisions. In fostering individual agency while simultaneously maintaining an 

awareness of difference, one maintains frameworks that are not oppressive. 

 

Serial awareness 

Serial existence as espoused in Iris Marion Young‘s ―Gender as Seriality‖ is beneficial in teaching 

design students the importance of their identity in relation to difference. In describing the concept of a 

unity of experience, Young states that gender ―organizes the variability of desiring practices along a 

single scale of normal and deviant behaviour‖ (Young, 1977:15). This seems an odd place to find 

educative value; it is not meant as complementary; however, deviant behaviour should be encouraged in 

design studio. Any behaviour outside the expected ―norms‖ of design students should certainly be 

fostered. One goal of a re-visioned design education is to encourage students to assert their 

individuality, to resist the stifling mediocrity of established norms, to think, to act, and to take 

responsibility for those thoughts and actions. To be deviant is to think for oneself; to be a subject ―I‖ 

rather than a complacent group member. 

 

This position, deviance as a subject Self, seems almost anarchic; the deviant Self appears to have no 

obligation to the social good; however, Young‘s appropriation and interpretation of Sartre‘s seriality 

allows for an individual to think and act as an individual while also maintaining an awareness of the 

serial reality within which she acts. In acting as an aware deviant Self, that Self can enact design 

intentions without the affectation and egoism of traditional design education. This deviant Self is 

positioned to design with an awareness of the oppressions that are manifest in both social practice and 

traditional design education. To make design students aware of the possibility of serial affiliations and 
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the infinity of individual goals—of individual actions—may move them to think and act for themselves 

as agents within the malleable boundaries established by serial affiliations. The idea of seriality as a 

pragmatic orientation ―tied to specific practical and political problems,‖ (Young, 1977:17) furthers the 

goal of teaching individual agency while maintaining necessary social obligations. 

 

Playfulness 

In Maria Lugones‘ ―Playfulness, ‗World‘-Traveling, and Loving Perception‖ there is immense 

educative value in loving playfulness as articulated in the concept of world-travelling. Lugones defines 

loving playfulness in opposition to traditional patriarchal conceptions of play that are at their base 

instances of agon—where playfulness has ―to do with contest, with winning, losing, battle‖ (Lugones, 

1989:287). An agonistic traveller; therefore, is ―a conqueror, an imperialist‖ (Lugones, 1989:287).To 

have knowledge of another (both other and Other), one must engage them in play within their worlds. 

In engaging in participatory play in the world of another, you begin to see them not as object but active 

subject. As a world-traveller, one has the ―capacity to remember other ‗worlds‘ and ourselves in them‖ 

(Lugones, 1989:283). The capacity for knowing difference—of other, of self, and of multiple worlds—

can be equated with awareness, with ontological shift, with the capacity for playfulness that is not the 

arrogance of the conqueror. 

 

Non-competitive, non-agonistic play is critical to forms of knowing that allow for the acquisition of 

critical thought, creative acts, and the individual agency necessary for design students. Loving 

playfulness insists upon a playful attitude; an attitude that ―turns activity into play‖ (Lugones, 

1989:283).In making activities experiences that are playful, one eludes the imperialist dependence upon 

rules that do not allow for deviance, for creativity, or for critical interpretation. In allowing for 

playfulness, students become more receptive to the assertion that rules are not necessarily sacred. As 

products of traditional methodologies, students hold rules as immutable facts that describe only one 

world—a world that is not one of many possibilities, but rather a singular construction. This 

simplification of world conception is what Marilyn Frye pejoratively terms ―the Simplicity Theory of 

Truth…the science of The Arrogant Eye‖ (Frye, 1983:71). According to Frye, the world must be 

understandable to the Arrogant Eye, as the Arrogant Eye requires simple understanding in order to hold 

a position of domination. Playfulness abrogates domination and elicits critical investigation, 

engagement in the acts of experience, and acceptance of identities, theories, and acts that do not 

necessarily cohere to normative standards established by those who require the Arrogant Eye. Lugones‘ 

theorizing playfulness as ―an openness to being a fool, which is a combination of not worrying about 

competence, not being self-important, not taking norms as sacred and finding ambiguity and double 

edges a source of wisdom and delight‖ (Lugones, 1989:288)allows design students a methodology that 

de-prioritizes the procedural and stiflingly normative in favour of intentional acts that are generously 

critical and engaged with world constructions that express joy, inclusiveness, and sensitivity. 

 

Conclusion 

In responding to the voices of Mill, Warren, de Beauvoir, Lugones, and countless others, I have begun 

exploring the educative value available through feminist critique, particularly the ways in which 

feminist thought conceptualizes the ideas of individual agency, serial awareness, and playfulness. 

Fundamentally, these critiques serve to address concerns pertinent to both design education and 

oppressive forms of development. By means of these particular feminist critiques, there is, perhaps, the 

ability to teach design methodologies that engage and transform our understandings of both design 

education and development. They begin to illuminate ways in which to elicit critical thought, creative 

acts, and individual agency from design students. Further, they raise awareness among design students 
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and those in the development fields as to the impact that patriarchal oppression has on the ability for 

human flourishing that is at the heart of the idea of progress. 

 

Additional work is necessary to form a complete re-theorization of design education that promotes 

individual agency, serial awareness, and playfulness. Without the diversity of experience these ideas 

make available, there can be neither educative engagement with critical analysis and reasonable 

problem solving nor ecologically sustainable development that allows for human flourishing and 

unprejudiced diversity. 

 

References 

Cramer, J. 2010.Learning from America‘s best schools. Architectural Record, 198(11):69-72. 

 

Crawford, M. Shop class as soul craft. New York: Penguin Books. 

 

de Beauvoir, S. 2009. The second sex. London: Jonathan Cape. 

 

Dewey, J. 1997. Experience and education. New York: Touchstone. 

 

Frye, M. 1983. The politics of reality: essays in feminist theory. California: Crossing Press. 

 

Giedion, S. 1982. Space, time and architecture. Cambridge: Harvard University Press. 

 

Laird, S. 2008. Mary Wollstonecraft: philosophical mother of coeducation. New York: Continuum. 

 

Lugones, M. 1989. Women, knowledge, and reality: explorations in feminist philosophy. New York: 

Routledge. 

 

Mill, J. 1997. The subjection of women. Penn State Electronic Classic Series Publication. Available 

http://www2.hn.psu.edu/faculty/jmanis/mill.htm(accessed 05 May 2011). 

 

Ponce de Leon, M. 2010.Dean‘s message. Available http://www.tcaup.umich.edu/about/deans message 

(accessed 18 April 2011). 

 

Shiva, V. 1988.Staying alive: women, ecology, and development. New Jersey: Zed Books. 

 

Warren, K. 1990. The power and the promise of ecological feminism. Environmental Ethics, 12(2):125-

146. 

 

Young, I. 1977. Intersecting voices: dilemmas of gender, political philosophy, and policy. Princeton: 

Princeton University Press. 

 

 

 

http://www2.hn.psu.edu/faculty/jmanis/mill.htm
http://www.tcaup.umich.edu/about/deans


Strategic argumentation: a method of approach  -  N. Ebenreuter, D. Decotter 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 254 

 

Strategic Argumentation: a method of approach 

 

N. Ebenreuter  

Alcatel-Lucent Bell Labs, Applications Studio, Nozay, France Natalie.Ebenreuter@alcatel-lucent.com 

 

D. Decotter 

Alcatel-Lucent Bell Labs, Applications Studio, Nozay, France   dominique.decotter @ alcatel-

lucent.com 

 

Abstract  

One of the challenges of the design process is to develop a strategy that enables designers to 

gain insight from practice-based research that can be used to carry the development of a 

project forward to its realisation. In this paper we draw on the theory of strategic 

argumentation as a way to reason about and plan the manner in which design products 

should function in a particular set of circumstances.  

For the purposes of this research we focus on the creation of a social-based software system 

that supports the reading and learning activities of students in an educational setting. By 

necessity, this reasoned approach involves the participation of project stakeholders and 

potential end-users of the system. This is an important distinction as we look to the end-user 

community who know the form of a product from practical experience and are guided by the 

knowledge garnered from user-centered experiments that examined students‘ readings styles 

and strategies. 

The outcome of this research illustrates the role of argument-based reasoning as a method 

of passing judgment regarding the type of design decisions that should be made. We 

illustrate this method through a case study example that begins with an initial design 

proposal used to explore end-user activities and discuss how our research findings led the 

iterative development of an interactive prototype tool. 

Keywords 

Design methods, strategic argumentation, judgments, reasoning, issues, rationale instances. 

 

Introduction 

Two distinct elements denote the practice of design: (1) the appropriate conception and planning of a 

specific type of product, and (2) the ability to elucidate the results of its outcome from reasoning or 

principles (Buchanan 1990:78). Understanding the relationship between the two, however, is not a 

simple or straightforward matter. It requires designers to develop an understanding of the design 

situation, community of use and identify a set of circumstances that could benefit from closer 

examination due to a felt or known difficulty that arises from concrete experience. An example of this 

reasoning is Kunz and Rittel‘s (1970) theory of strategic argumentation. The theory provides an 

argument for how a planned or a designed resolution should function under certain conditions that are 

substantiated by warranted stakeholder claims (Cross 1984:318-324). This suggests that argumentation 

can be employed as a method of passing judgment regarding the type of design decisions that should be 

made. It necessitates, however, the participation of potential users of a proposed product or service. In 

support of this, Aristotle (in McKeon 1998:198) distinguishes between a user who knows the form of a 

product from practical experience, and a craftsman or designer who is guided by these insights in the 
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creation of new products or services. This becomes significant when the purpose or intended function 

of a product is not realised to its full potential and the fundamental design of a product fails to perform 

in an anticipated or appropriate manner. 

Nevertheless, such an approach poses certain challenges to the design of new software systems that 

have not yet entered into the experience of potential end-users of the system. Furthermore, conflicting 

research results between what people say and do impact the ability for designers to connect research 

findings to appropriate courses of action. The challenge here rests in forming the type of judgments and 

ideas that effectively guide the iterative development of design outcomes that are well suited to the 

context of the design situation. 

The goal of this paper is to highlight the value of argument-based reasoning as a way for designers to 

formulate different courses of action during the creation of new products or services. We seek to 

illustrate how valuable research findings can be captured from design and development processes and 

how they can contribute to iterative design approaches. It is important to understand that this work is in 

application to a specific design example and in no way intends to propose a framework, design 

guidelines or principles that can be widely applied to different design cases. In the following we discuss 

the differences between design as a problem solving activity and as systematic planning, characterised 

by the design methods movement. We do this to provide a foundation for the design approach taken and 

give context to this research by situating it in a real case study example, designed and developed at Bell 

Labs France.  

By way of example we illustrate the significance of grasping end-user needs through a process of 

learning, understanding and negotiation with the requirements of the design situation. To achieve this 

we draw on the theory of strategic argumentation and show how important research findings that gave 

shape to the iterative advancement of a social-based prototype tool were identified. Accordingly, we 

conclude the paper with further directions for this research. 

Systematic design methods 

Design as a problem solving activity marked a ‗period of systematic design‘ that Rittel (1972c:321) 

later described as ‗first generation‘ design methods. The methods developed by Jones (1963; 1992), 

Alexander (1964) and Archer (1965) illustrate various approaches in which the elements of design 

problems found challenging to the resolution of an ideal solution were rigorously examined. 

Characteristically, this involved the systematic analysis of the underlying parts and interconnected 

architectures of meta-structures found in design problems that followed rational methods of 

investigation (Archer 1965; Jones 1963; Alexander 1963). In general, techniques of optimisation 

common in systems engineering, management and operations research provided a foundation for this 

design approach. 

The work of both Archer (1965) and Jones (1963) are indicative of a method of approach in which 

organisation, sensibility, intuition and experience were regarded as valuable elements in the design 

process. For Archer (1965:60) design concerns the reconciliation of conflicting factors in the design 

situation initiated by the discord between industrial functionality, production and marketing 

requirements. In particular he characterises four key elements of the design process. Beginning with a 

need, a model, the intent to embody a solution as an object and a creative leap, a designer‘s judgement 

and experience is again critical to the synthesis of a solution (Archer 1965:59). In situations where such 

judgement fails to achieve this, after much comparison and contrast to other fields of knowledge, a 

designer employs a rational method of analysis as a last resort to find an appropriate outcome (Archer 
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1965:77). 

For Jones (1963) the act of designing involved the reconciliation of a supposed conflict between 

creativity and logic where the development of imagination and reason, in isolation from one another, 

provided a way to focus on the analysis of design elements as distinct from their synthesis. He believed 

that taking a rational approach to design reduced the potential for error and worked to increase the 

efficiency of the designer, while the assistance of computer technology functioned as a memory aid. 

This provided the designer with the freedom to create more imaginative solutions by not being weighed 

down with numerous technicalities and details. However, the disconnection between the relationship of 

analysis and synthesis in this method of operation had little chance for convergence when treated so 

disproportionately (Jones 1963:22).  

In contrast to Jones, Alexander (1964) worked with the uncertainty of establishing design requirements. 

He created an evaluative method in which the ‗fit‘ or ‗misfit‘ of contradicting relations between an 

object‘s form, human need and the context of the design situation, were evaluated for their suitability to 

a proposed solution. A reductive approach to the analysis of design patterns or diagrams provided a way 

to resolve the complexity of design problems in a precise step-by-step process to achieve the desired 

form or synthesis of an object (Alexander 1971).  

While 'first generation‘ design methods subscribed to individualistic and ideal processes to solve 

problems, a shift in attitude that recognised the complexity involved in structuring and formulating 

design problems, characterised the basis of ‗second-generation‘ design methods. Design as systematic 

planning saw the introduction of argumentation into the design process as a means to resolve 

conflicting interests found in the controllable and uncontrollable effects of ill-structured problems 

(Rittel 1972a:390-396). Rittel (1972b:5-10) suggested that participatory methods focusing on critical 

argument, judgment and reasoning, between stakeholders and designers involved in the design process, 

offered a logical way of analysing and determining the significance of challenging design issues.  

Essentially, Rittel dealt with the complexity of uncertainty and their consequences in design 

(Krippendorff 2006:312). He encouraged designers to scrutinise the claims they made in the design 

process and brought the potential of empirical research to the fore (Krippendorff 2006:312). However, 

for Rittel (1988:2) there were no clearly definable moments between the definition of a design problem, 

its synthesis and evaluation. He believed that it was through a process of reasoning and the capability of 

a designer to mentally comprehend and work though a variety of design problems that contributed to 

their resolution. A designer's imagination was where different solutions and plans to address design 

issues were created and managed before their actualisation in a concrete form (Rittel 1988:1).  

The notion of simultaneously developing a design problem and its solution created greater division 

among second-generation design methods. For Simon (1973; 1996) there was no real distinction 

between the structures of well- or ill-formed problems. They were unstructured. Primarily, Simon‘s 

interests lay in establishing a science for design in which artificial intelligence and cognitive processes 

provided a rational approach to the management of complex systems. ―Satisficing‖ and ―bounded 

rationality‖ are terms used to describe the motivational constraints and imposing limitations of the 

human capacity to process information that he (Simon 1979:3) saw as key contributors to the resolution 

of less than optimal design problems. For Simon, the analysis of the least parts of a design situation 

provides a foundation for the construction or synthesis of a solution. This is a method in which the 

designer‘s perspective is impartial to productive processes in order to generate what is arguably a valid 

scientific outcome. 
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The diversity of approaches stem from a sign of the times, a designer‘s background, and the perspective 

in which they formulate a course of action to examine or resolve the elements of a design situation. 

Therefore, the approach taken to understand, conceptualise and visualise a design situation is guided by 

the skill of a designer to devise an outcome that appropriately considers these elements and draws on a 

useful combination of knowledge to support its resolution. In this respect, the power of strategic 

argumentation lies in the ability of a designer to understand the existing circumstances of a design 

situation and reason about what could and what should be created in the design of products or services 

that fulfill a particular purpose. 

 

Design purpose 

This research concerns the practical design and early experimentation of a prototype tool designed to 

make active reading and sharing possible. It facilitates communication between students and lecturers 

in a social and digital educational setting. As mobile devices change the face of reading, writing, 

publishing and learning, electronic resources made available by connected devices provide the 

opportunity for digital information to become not only a common and shared environment for learning 

and teaching, but one that is fundamentally social. This in turn led us to rethink the use and function of 

digital books and envision new ways of engaging with informative content and leveraging social 

networks. 

 

For example in the context of a classroom situation, digital tools could be designed to shape the 

delivery and accessibility of information captured as different types of annotations and multifaceted 

content. Annotations could provide a way for students to find and associate relevant content such as 

images, videos and other textual resources that further illustrate conceptual ideas and bring informative 

material to life. Resources of this nature could also act as real-time evaluation tools for teachers to 

observe student levels of understanding regarding a particular text, based on the significance of 

students‘ annotations.  

 

Learning in everyday contextual situations, such as visiting a museum or engaging in practical hands-on 

experiences could also be addressed through the creation of annotations and conversations that make 

links between multifaceted content, lived experiences, physical objects and locations possible. These 

items as objects of knowledge become an important way to represent concrete ideas that others can 

follow. Our intent is therefore to design a prototype tool that effectively illustrates various types of 

knowledge and to make it readily accessible to a broad range of university students from diverse 

disciplines. 

 

Design issues  

Designing a social-based software tool with a specific purpose in mind, for use in dynamic 

circumstances, by a particular community brings with it certain challenges. It requires designers to 

consider and manage a variety of known and potentially unknown variables. As Rittel (1988:2) suggests 

it becomes difficult to identify key design concerns because as the form of a problem takes shape, its 

consideration and treatment changes the nature of the initial problem upon its resolution. 

 

As a way to illustrate the thinking behind a number of challenges faced in the initial design of the 

social-based prototype tool, we created rationale instances (Ebenreuter 2009:287; 2010) of the issues 

we felt would have a significant or widespread impact on the prototype‘s design. Each rationale 

instance provides a moment of understanding about a particular aspect or object of the design situation 
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in relation to a whole. They are a combination of descriptive and visual design information that presents 

designers with an inclusive illustration of interconnected implications for the design situation. Their 

role in the context of this research was to capture early conceptual knowledge of the design project and 

illustrate potential issues for further consideration and iterative development. 

In the following, two examples of different issues that arose in the early conceptual design of the 

proposed prototype tool are made explicit. This is achieved by providing a descriptive account of the 

relationship between (1) the specific issues found in the processes of facilitating active reading and 

sharing in a digital environment; and, (2) the elements that design artifacts should make visible. The 

first two points are then supported by, (3) an explanation of how the design outcome should function to 

operate; which corresponds to, (4) the visual attributes found in the interface design of the problematic 

artifacts and, (5) the interactive considerations that the solution offered will need to address in relation 

to the prototype‘s overall design. The development of rationale instances in this form worked to 

augment the communication of design issues between experts in design, usability, engineering and 

education disciplines, and stimulate different arguments regarding the avenues in which a product could 

or should take shape. 

 

Topic: Visual representation 

 Issue: Address the tool‘s levels of scalability and the resulting visual effect of displaying various 

types of information. 

 Design Artifact: Coloured markups, such as text highlights and iconic markers should assist the 

identification of different types of information. 

 Functional Explanation: A lesser value in the opacity of an individual‘s annotations in comparison 

to a greater value for those created by members of the social network should help to distinguish 

them from one another. 

 Visual issue: The proposed solution should appear legible under high levels of social 

communication. See Figure 1 for the worst-case scenario. 

 Interactive Considerations: To address this issue the final outcome needs to be scalable and cater 

for complex networks of social communication, illustrated as textual markups, annotations and 

conversations. Visual indicators and markers need to be positioned appropriately and remain 

visually appealing.  

Figure 1: Visual representation 
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Topic: Contextual annotations 

 Issue: The creation and viewing of textual annotations are limiting to the contextual view of text-

based content. 

 Design Artifact: The interface should offer end-users the possibility to view text-based content and 

the annotation they are manipulating while using a standard keyboard. 

 Functional Explanation: The function of creating a new annotation should enable users to read and 

write annotations in the context of a specific passage of text. 

 Visual Issues: During the creation of annotations, annotation popup windows should be displayed 

to best visualise the selected text being annotated and facilitate the entry of text into an annotation 

popup window. See figure 2 for the issues this presents. 

 Interactive Considerations: To facilitate this solution text-based content and annotation popup 

windows need to scroll upward as the keyboard emerges from the base of the screen, if the text 

selection for annotation is low. 

 

 

Figure 2: Contextual annotations 

 

 
 

From the outset of the project, we sought to understand a variety of design challenges that we could 

potentially face, in order to have a better conception of the solution in mind. This is important, as Rittel 

suggests: 

 

―You cannot understand the problem without having a concept of the solution 

in mind; and that you can‘t gather information meaningfully unless you have 

understood the problem but that you cannot understand the problem without 

information about it (Rittel 1972b:321).‖ 
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Through the method of creating rationale instances, we gained insight into the types of design issues 

we could experience when conducting user-centered experiments. However, to better understand the 

difficulties associated with facilitating active reading and sharing, it was necessary to review existing 

literature concerning different types of annotations and reading strategies (Marshall 1998:40-49; 

Marshall & Brush 2002:812-813; Marshall & Brush 2004:349-357; Marshall 1997:131-140). This 

provided a rich basis of understanding to draw on, when shaping the protocol for the user-centered 

experiments. It also led us to develop a way to gather meaningful information regarding different 

annotation styles during the experiments. By resolving the above-mentioned design issues, to a certain 

extent, the first design iterations (see Figure 3) became part of the overall design concept developed as 

a prototype application for the iPad and used to conduct user-centered experiments. 

Figure 3: Design iteration 

 
 

User-centered research approach 

We conducted a number of user-centered experiments that involved the participation of eighteen 

students from Abilene Christian University over the course of two weeks. Participants were recruited 

from a range of majors and classifications to ensure population diversity. They were asked to 

participate in four objectives, two of which required interactions with the developed prototype 

application to study and work on digital content. The overall goal of the experiments was to gather 

knowledge about students‘ learning and working behaviors in order to create a tool adapted to different 

annotation and reading strategies. 

A social and non-social context of communication was given to the experiments. Half the participants 

completed four task-based objectives in a social context where a simulated social group was made 

available within the prototype, while the remaining participants completed their tasks in a non-social 

context. The goal of alternating between the two contexts was to observe if students working and 

sharing strategies differed according to a social or non-social context and to learn more about the 

approaches taken. 



Strategic argumentation: a method of approach  -  N. Ebenreuter, D. Decotter 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 261 

 

Two different texts were used in the experiments. The first, a scholarly text, was used for objective one. 

Here, students were asked to read and understand the text displayed on the prototype application and to 

draft a paper about its content. Our goal in designing this scenario was to better understand the tasks 

associated with active reading and sharing that students perform when gathering knowledge from a 

digital textbook. A second textbook reading was used for objective two. In this task students were asked 

to study and retain information about the text displayed in the prototype application as if they were 

preparing for a quiz. Creating this scenario enabled us to better understand how students analyse, 

synthesise and memorise digital-based textbook material when preparing for a quiz at both an 

individual and collaborative level. 

During each experiment participants followed the method of ‗talking aloud‘ when interacting with a 

digital prototype application of the proposed system. They also answered a number of interview 

questions at the end of each task-based objective. Information garnered during the experiments was 

captured by (1) a video recorder, and (2) Morae 3.2.1 software (TechSmith 2010), which also assisted 

with the data analysis.  

In addition to the first and second objectives, two paper prototype experiments were conducted. Again, 

they alternated between social and non-social contexts of communication and made use of the second 

text employed in the earlier digital-based objectives. For the third objective we asked students to 

describe the difference between subjective and objective annotations, in relation to the textbook 

material, to better understand how they were used (See Figure 4, left). We then presented each 

participant with a list of twenty-two possible names to describe different types of annotation categories 

and asked them to select a number of names they preferred above others. From their selection, we asked 

students to specify if they believed the names chosen were of a subjective or objective nature and to 

identify them accordingly. To finish we asked participants to single out the most important name for a 

subjective and an objective annotation, alike. 

As the fourth and final objective, we created a scenario in which students needed to utilise different 

types of textual and symbolic annotations (see Figure 4, right). We asked students to choose six 

different symbols from a collection of sixteen and to use them to study for an exam. We then asked 

each student to describe the significance of the symbols they had chosen. We did this in order to better 

understand the nature of specific annotations and study the relationship between their combined or 

isolated use. Upon the conclusion of objectives three and four, students were also required to answer a 

number of interview questions.  

Figure 4: Communication tools 
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Research findings 

From the user-centered experiments we found that students frequently markup their text by highlighting 

sections of it while writing a paper. When studying for a quiz, students chose highlighting and 

underlining for 70% of their annotations. Surprisingly, students made twice as many annotations when 

preparing for a quiz in comparison to writing a paper. In preparing to write a paper students made one 

annotation every 95 words, whereas when studying for a quiz they made annotations every 45 words. 

Perhaps this suggests the level of detail that students expect to have in order to answer a quiz as 

opposed to writing a paper. 

In general, students:  

 Commonly highlighted text that was important for them to remember, 

 Used highlights, question marks and asterisk symbols for passages that were meaningful for 

them to remember,  

 Used highlights, notes and symbols to indicate elements of a text that they found confusing, and 

 Made use of social strategies regardless of their presentation in the prototype tool or not.  

In terms of the significance that textual annotations held for students, we found that the word 

‗comments‘ suggested that students would write and also expect to read other annotations that were of a 

subjective nature. While the terms ‗notes‘ and ‗summary‘ were seen to be objective. Furthermore, our 

experiments revealed that ‗notes‘, ‗summary‘ and ‗comments‘ were the names commonly preferred to 

describe different types of textual annotations. 

With respect to the use and purpose of different symbolic annotations, we found the four following 

symbols, illustrated in Table 1, were often used to perform a number of specific tasks. 

 

Table 1: Signification of symbolic annotations 

Symbol Signification 

? Indicates something not well understood that needs further clarification, 

reviewing or an explanation. 

* Refers to something important, interesting or to follow up. Is used as a 

bullet point. 

! Emphasises importance, draws attention to it and illustrates excitement or 

a form of agreement. 

+ Shows the need for more information, the addition of ideas or a written 

note. Is used as a bullet point. 

 

Design implications 

In light of the above research findings and the purpose of the prototype tool we reconsidered the 

contextual nature of viewing, creating and reading annotations. To alleviate the potential for cognitive 
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overload, annotation menu items are less visible than before (see Figure 5, left). The note annotation 

window now facilitates direct links to multifaceted content and enables students to view all, individual, 

group or expert interactions. We envisage that this will help students to create and view annotations that 

do not distract them greatly from the text based information they are discussing or reading. In the 

contextual popup menu on the right hand side of Figure 5, students are offered the potential to create 

notes, which can be modified and displayed as summaries or comments. 

Significant to the direction of the prototype‘s ongoing development was the students combined use of 

highlighting and underlining to recognise important items to remember. This is because students also 

commonly used highlights and symbols to identify meaningful passages to remember. We argue that 

this renders the use of underlining with highlighting to an almost redundant visual mechanism. Through 

a number of interviews we found that the use of underlining with highlighting held little additional 

importance to students. Therefore, in the revision of the visual markup tools made available in the 

following prototype version, underlines are no longer offered. In general, notes, summary and 

comments are used in conjunction with symbols and highlights to complete the offering of annotations 

and markups in the design revisions.  

 

Figure 5: Design revisions 

 

 

When designing tools that facilitate the creation of annotations and links to multifaceted content we 

argue that it is important to study how people could connect to one another through the content they 

create, or make use of and to build knowledge from their interactions. It is not enough to simply have 

annotations as objects of knowledge embedded in digital content and for individuals to contribute to 

this knowledge. We should create ways to tie different knowledge objects to the people who create 

them and share them with those who could potentially value from them most. 
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Vital to such an approach is to propose tools that statistically or semantically process and visualise 

different types of annotations to build new knowledge networks and ongoing relationships. This refers 

to topics of information that can be visualised to guide or influence students to find, explore and 

discover new information from a wider range of end-user interactions, knowledge and experience. 

As a way to augment knowledge, our ongoing objectives are to: 

 Represent real time objects through peoples interactions,  

 Customise different types of objects, and  

 Visualise interactions and objects within a larger eco-system of social communities.  

Figure 6 illustrates a first step towards these goals. Data visualisations could assist end-users to search 

and identify different types of annotations and gain an awareness of all, individual, group or expert 

interactions that are similar or remarkably different to their own. 

Figure 6: Future design directions 
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Herein lies the capability to create social networks behind different objects such as annotations, 

multifaceted content, physical objects and locations to open up the possibility of informal learning 

through multiple pervasive social networks. Further challenges we seek to address are to understand 

how we can facilitate others to move from one social network (i.e. a group of images in Flickr, specific 

movies in YouTube, status comments or photos in Facebook) to another and make the connections 

between them meaningful. This is not only for the individual that creates them, but also the social 

network that has access to such interconnections. 

Discussion 

While, strategic argumentation is not a new idea it is important to highlight the significance of Rittel‘s 

(1972b:5-10) methods of argumentation and participation that introduced a what-ought-to-be approach 

to design. This contributed to an awareness surrounding the accountability for conflict resolution and 

the implications of design outcomes. It is therefore a valuable reminder that in the process of designing, 

it is necessary for a designer to obtain a global view of the design situation. This is because by actively 

formulating the elements of a design situation and proposing an approach for its resolution, there is a 

danger that designers may construct arguments and explanations for design outcomes that are well 

suited to the needs and purposes they create. What is needed in this situation is greater understanding 

towards how designers can obtain useful research findings from design and development processes and 

utlise them to shape different courses of action that bring about the realisation of suitable design 

outcomes. 

In this paper we illustrated through a process of learning, understanding and negotiation with the 

requirements of the design situation, a way to reason about and plan the manner in which a social-based 

software system should support students reading and sharing activities. It involved the participation of 

educators, students and the potential end-users of the system, who know the form of a product from 

varying perspectives and practical experience. We were also guided by the knowledge garnered from 

the creation of rationale instances and information concerning different reading styles and strategies. 

By looking broadly at known issues and those discovered in the process of designing with and for end-

users of the system, we developed a way of passing judgments regarding the type of design decisions 

that should be made to enhance the prototype‘s development. 

From this experience a variety of ideas, discussed throughout the paper guided the iterative 

development of different design outcomes. They were illustrated by: (1) an initial design proposal, (2) 

various design issues, (3) suggested design revisions, and (4) future design directions. It is envisaged 

that this research will contribute to the methods used in design research and practice by offering 

designers greater awareness of design as a planning activity. One that involves the reasoning of 

designers as a way to argue about what could or should be designed; that is a fundamentally 

participatory act and seriously considers the implications of designed outcomes. 
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Effect of inputs on children in evolution of design ideas and design 

 

Anisha Malhotra 

 

Abstract:  

Edward De Bono in his book ‗Children Solve Problems‘ offers a rich collection of 

children‘s thinking strategies based on childhood imagination and world view which 

involves creative thinking, psychology and emotions. Children as creative problem solvers 

can provide radical solutions to mundane problems.  

In this paper we discuss the process of design thinking in children by observing fluctuations 

in thinking of twelve year old children redesigning a traditional board game of Snakes and 

Ladders. The experiment is a result of a baseline study which was carried out to investigate 

the possibility of using protocol analysis to record thinking process of children while solving 

a creative problem. The paper presents results from a pilot study where protocol analysis 

technique is used to investigate evolution of design ideas. The paper examines the design 

process and strategies used by children to solve the problem creatively considering various 

aspects of design such as game play, visual design, interaction between players and 

packaging. Also, it investigates the role of inputs as triggers for thinking. The experiment is 

divided in two segments, first where the design problem is the only input given to the child 

and second where inputs specific in nature like prompts on elaborating the idea or showing 

other board games are provided first and then abstract inputs like asking to add obstacles 

are provided each time a saturation point is reached in the protocol. The results show the 

evolution of design ideas and how the inputs either influenced or enhanced the design 

thinking. 

 

Keywords:  

Design thinking, Design education, Pedagogy, Creative problem solving, Protocol analysis, 

Game design. 

 

Introduction 

Education in all these years has regarded its prime duty to be transfer of knowledge and the emphasis of 

education is still on doing things ‗as they should be done‘. The emphasis not only makes it unnecessary 

to think, but is also dangerous for the unfortunate pupil who comes up with an unacceptable, new point 

of view (De Bono). The switch from logical thinking to what might be called lateral thinking is a much 

more important change in thinking than most people in education realize. Most continue to assume that 

sufficient excellence in logic is all that is required in thinking.  

 

Problem solving has proven to be an effective way through which thinking can be practiced in schools. 

Design problem solving encourages such practices where one has to continuously explore and think of 

multiple solutions for a single problem. This requires appropriate design of problems which enable and 

encourage the children to solve problems with many possible strategies for many possible solutions. 

With this experiment,  we try to explore if these problem solving strategies could help improve design 

performances in practice, as well as its implications to design education, are seen as a long term goal. 

 

Problem Solving- Convergent versus Divergent solutions 

http://www.edwarddebono.com/ProductDetail.php?item_id=25&category_id=&name=&pricemax=&pricemin=&publisher=&
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Problems vary in knowledge needed to solve them, the form they appear in, and the processes needed to 

solve them. The problems themselves also vary considerably, from simple addition problems in 

elementary school to thinking of multiple ways to unlock a lock without a key. If a problem is an 

unknown worth solving, then problem solving is ―any goal directed sequence of cognitive operations‖ 

(Anderson, 1980, p. 257) directed at finding that unknown. 

 

The solution to a problem may be convergent (a single, known solution), or it may be divergent (one of 

several acceptable solutions). Well-structured problems with a single solution require the application of 

a limited and known number of concepts, rules, and principles being studied within a restricted domain. 

They present all elements of the problem to the learners, and they have knowable, comprehensible 

solutions. On the other hand, problems which are open ended look forward to solutions those are 

neither predictable nor convergent. Such problems often possess aspects that are unknown (Wood, 

1983), and they possess multiple solutions or solution methods or often no solutions at all (Kitchner, 

1983). 

 

A critical attribute of problem solving is that the solution is not readily apparent or specified in the 

problem statement, so the learner must identify not only the nature of the problem, but also an 

acceptable solution, and a process for arriving at it.  

 

For a long time, psychologists believed that ―in general, the processes used to solve unstructured 

problems are the same as those used to solve well structured problems‖ (Simon, 1978, p. 287). 

However, more recent research in creative problem solving in different contexts makes clear 

distinctions between thinking required to solve problems with convergent solutions and problems with 

divergent solutions. Dunkle, Schraw, and Bendixen (1995) concluded that performance in solving well-

defined problems is independent of performance on not so well defined tasks, with ill-defined problems 

engaging a different set of epistemic beliefs. Hong, Jonassen, and McGee (2003) showed that solving 

unstructured problems in a simulation called on different skills than well-structured problems did, 

including the use of Meta cognition and argumentation. The process of generating solutions is a 

creative process that relies not only on prior experiences but also unrelated thoughts and emotions 

(Sinnott, 1989). 

 

Although the need for more research comparing well-structured and unstructured problems is obvious, 

it seems reasonable to predict that different intellectual skills and motivation are required to solve well-

structured than unstructured problems, and therefore the ways that we teach people to solve well-

structured problems cannot be used effectively to teach people to solve unstructured problems 

expecting creative outcomes. This paper is an attempt to investigate how a design problem type differs 

and how instruction to support them should also differ when children try and solve it. 

 

Research questions 

This pilot experiment tries to explore the role of inputs as triggers in the process of design thinking. In 

testing this hypothesis, the experiment also explores if such a situation can help design education as part 

of the school curriculum and practice oriented creative thinking which requires a redesign in the mode 

of instruction, motivation and methodology. The methodology should help open doors to divergent 

thinking as against learning concepts with defined and absolute solution. The questions that this paper 

addresses are:  

1. Is design process in children a step by step problem solving process or does it evolve in a non-linear 

fashion? 



Effect of inputs on children in evolution of design ideas and design  -  A. Malhotra 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 270 

 

2. What are the strategies used by children to redesign a board game? Where does the precedence lie 

for the design ideas? 

3. What is the nature of thinking when no triggers are provided to the child? 

4. Can inputs provide triggers to think beyond saturation? 

 

The paper does not question the quality of the creative output of children in the process of 

redesigning the game of Snakes and Ladders. The paper concentrates on the nature of design 

process, thinking strategies and divergent thinking ability in children. Later, we observe how this 

ability may be enhanced through providing inputs which encourage the child make associations and 

connections to produce new ideas.  

 

Use of think-alouds for investigating thinking process in children 

Information processing theory (Newell and Simon, 1972, Anderson and Bower, 1973, Simon, 1979) 

postulates that a cognitive process can be seen as a sequence of internal states successively transformed 

by a series of information processes.  Moreover each of these successive states can be described, in 

large part, in terms of the small number of information structures, or chunks that are attended to, or are 

available in the limited-capacity short term memory (STM). Although information processes may also 

access information from the vast permanent memory (LTM). 

 

The term ‗verbal protocols‘ is used to refer to human subjects‘ verbalization of their thoughts and 

successive behaviors while they perform cognitive tasks. The protocols are generally taken concurrently 

with the task performance but may also be taken in retrospection (Ericsson and Simon, 1982). 

 

Verbal reports, concurrent ‗think-aloud‘ protocols, provide a valuable source of data about the sequence 

of events that occur while human subject is solving a problem or performing some other cognitive task. 

In general, protocols give relatively full information about the familiar chunks that a subject has heeded 

and stored temporarily in the Short Term Memory.  

 

In analyzing design and creative processes, Sinnott (1989) used think-aloud protocols to induce a model 

for solving ill-structured problems. She discovered a series of dialectic processes for constructing the 

problem space, processes for generating and choosing solutions, and a variety of memory, monitoring, 

and non-cognitive strategies for supporting problem solving. Athavankar (1997) used think-aloud 

protocols in his experiments to learn the role of mental imagery in design process. He discovered a 

designer created a ‗virtual model‘ in his ‗Mind‘s eye‘, manipulated and altered it, assisted all along by 

his hand gestures. With his study with the blindfolded architects (2008) using protocol analysis he 

presented the potential of using the body to interact with the virtual architectural spaces that architects 

create in their mind‘s eye while designing.  

 

As designers, when we frame a situation we create an initial design structure within which we begin to 

invent and implement solutions. Although this dialectic process is illustrated in think-aloud protocols 

collected extensively while adults attempted to solve a variety of problems; little is known about 

problem solving techniques and thinking processes when children solve a design problem.  

  

Baseline Study 

Our baseline study and challenge was first to explore the possibility of using think-aloud protocols to 

record the thinking process in children during creative problem solving. Creativity, as per the dictionary 



Effect of inputs on children in evolution of design ideas and design  -  A. Malhotra 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 271 

 

definition, is a mental process involving the discovery of new ideas or concepts, or new associations of 

the existing ideas or concepts, fuelled by the process of either conscious or unconscious insight.  

To investigate the possibility of think-aloud protocols to record thinking process, a design problem was 

given to twelve year old children. The problem given for the experiment was to redesign the traditional 

board game of Snakes and Ladders, a fairly simple game which most of the children in India play 

during their initial years of growing up. 

 

Experimental set up: The experiment was performed at the residence of the children. A small dining 

room was provided to carry out the experiment. The subject chose to sit on the floor and the material 

was placed on a small table in front of the subject. A video camera was kept on a tripod at a distance 

from the subjects to record their activities during the design process. Two researchers were present for 

the experiment, one was observing and interacting with the children and second handled the camera and 

took notes. Along with the researchers family members chose to stay in the room during the 

experiment, including father and two elder sisters of one of the subject. 

 

Experiment stages:  

Stage 1: A warm up session was carried out with the children to break the initial inhibitions and get 

them to think and talk about games. The warm up session included talking about the kind of games they 

play and how often do they play games. Their interest in outdoor and indoor games was also talked 

about. 

Stage 2: The researcher explained the process of performing the experiment. The subject was told to 

think aloud during the entire process of redesign. They were told to say ‗I am done‘ when they felt they 

have no more ideas. 

Stage 3: The design problem was given to the subjects orally. The subject repeated the design problem 

before starting the design.  

Stage 4: Subject started giving ideas on the redesign of the board game. 

 

Subjects: Two children of age twelve years (both males) participated in this experiment separately. 

Both subjects were familiar with the game of Snakes and Ladders and had been playing it for many 

years.  

 

Design problem: The design task was to ‗redesign the game of Snakes and Ladders to make it more 

interesting.‘ 

 

This baseline study using think-alouds with two subjects redesigning the game of Snakes and Ladders 

showed us the potential and problems of using think-aloud method with children. The following 

observations were common to both the subjects: 

 The warm-up session seemed to have helped children become vocal about their thoughts and 

interested in the process of redesign. 

 Ideation was mostly on visual skinning of the game.  

 Many themes like cars and roads, trains and tracks were suggested on skinning the same game 

play. Snakes were replaced as an obstacle and Ladders as bonus to reach the end of the game. 

 There was anxiety and performance pressure in the subjects because of presence of the family. 

 Sitting posture and lack of free space added to the discomfort. 

 Presence of camera seemed to make the subjects conscious initially. 
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 The presence of board game seemed to affect the thinking of the subject. But we cannot say in 

what way it influenced the thinking; it might work as a reference to develop more ideas than a 

limitation.  

 Sketching was less as compared to talking. 

 Unintentional interference of the researcher as prompts provided inputs to the subjects. These 

inputs seemed to work as triggers in thinking. 

 

These observations pointed two important concerns: a free environment is required to perform the 

experiment with minimum presence of audience and external inputs may provide fuel to design 

thinking.  

 

To test the potential of creative output beyond saturation, we chose to conduct a pilot study with 

children with the same design problem. This time we provided inputs at every saturation point to test if 

they help trigger thinking of the child. 

 

Experiment 

As per the observations made on the baseline study and realizing the possible benefit of providing 

inputs to the child during the design process, another experiment was formulated. 

 

Experimental set up: The experiment was performed in a fairly large room at the residence of the 

subject. He sat comfortably on a dining chair and all the material was kept in close proximity on the 

table. A video camera was kept on a tripod at a distance from the subject to record his activities during 

the design process. Two researchers were present for the experiment, one was observing and interacting 

with the subject and second was taking notes.  

 

Experiment stages:  

Stage 1: A written design problem was given to the subject after a short warm up session. The subject 

was told to think-aloud during the entire process of redesign. When the subject forgot to ‗think aloud‘, 

he was prompted by a verbal sign (a tap on the table) without disturbing the flow of thoughts. No inputs 

are given in between to interrupt the primary design thinking.  

Stage 2: At every saturation point i.e. when the subject says ‗I am done‘, an input was provided by the 

researcher promptly. 

Stage 3: The subjects were asked to verbally sum up their redesign. 

 

Material provided: A Snakes and Ladders board game with pawns and dice. A3 white sheets to draw, 

pencils, and eraser along with sketch pens. 

 

Subjects: A twelve year old boy participated in the experiment. He was familiar with the game of 

Snakes and Ladders and had been playing it for many years mostly with his mother. 

 

Design problem: Following revised design problem was given to the subject: 

‗A board game of Snakes and Ladders is given to you. Think of all different changes and alterations 

that you would like to bring in the game to make it more challenging and exciting. You may add or take 

away any piece or part of the game. Be yourself and feel free to propose any sort of modification to the 

existing game. Have fun!!‘ 
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Recording the thinking process: Logging of the data: The verbal data, gestures, and the 

accompanying sketches were recorded on excel sheets by the team. The verbal protocol was divided 

into chunks of information for analysis in form of ‗episodes and events‘. The episodes are analyzed and 

insights are generated which may be useful both for theoretical and practical implications. 

 

Quick overview 

The subject was enthusiastic and excited to redesign the board game. He was well aware of the 

properties of games that differentiate one from the other in terms of complexity. This is visible in his 

initial warm-up protocol where he talks about Snakes and Ladders being a luck based game and 

Monopoly on the other hand is about business and it is the player‘s duty to decide what moves to make. 

In general, the design behavior during the session seems to be a combination of the following: 

 Touch upon many small components of redesign rather than thinking of a long list of ideas for a 

single component. 

 The subject seemed systematic in his approach to the problem. He solved each redesign 

component to an acceptable completed sense extent before moving to the next one. 

 The design ideas he worked on revolved around design components like illustrations, game 

play, packaging and materials used in the game. 

 His ideas were mostly visual driven. 

 He used many strategies to think of ideas and kept switching between them during the design 

session. 

 The sequence of redesign, choice of components started with tangible elements – the dice, the 

pegs/pawn & the board and then moved on to intangible elements like rules and game play 

concepts, illustrations & identity of the game. 

 Subject seemed to have thought of a theme of ‗Living and Non Living‘ e.g. Animal & Machine.  

 

The protocols suggest that the subject‘s thinking was iterative in nature and it evolved as he spent more 

time with the design problem. The inputs were mostly taken from the protocols and provided to the 

subject at every saturation point which essentially was a way to encourage the subject to build on his 

own ideas. The protocols after the inputs reveal inputs helped them to think more on their own ideas 

which again let them make more associations.  

 

But the inputs which were more abstract in nature like when the researcher asked ‗can you add some 

obstacles and bonus points‘, the response changed drastically in terms of ideation. The thinking reached 

another level of uniqueness in ideas which was not elaborating the previous ones but thinking of fresh 

conceptual ideas. An abstract input seems to have helped enhance the thinking rather than influence it 

to borrow some ideas and contextualize to the game. 

 

Observations and Analysis 

Design thinking is never linear, clear, step-by-step development of idea(s). It is mostly muddled. There 

are several instances of ambiguity (reluctance to commit); retaining flexibility (so that decisions can be 

taken later); instrumentality (revisiting the same idea and taking it forward and inconsistencies) and 

many others. 
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Design thinking and Design process 

 

Making connections and associations to create new ideas 

It is clearly visible in the verbal protocols the subject has borrowed ideas and elements many times to 

develop new ones. The subject has been careful to contextualize his borrowed ideas into the game of 

Snakes and Ladders. The games from which the subject seems to be borrowing ideas and elements 

from, a few were discussed in brief by the subject during the warm up session. 

 

'Dice... Can I change the dice? Like Nitro Boosters?‘ The concept of nitro boosters has been taken from 

the game NFS (Need for Speed).  

 

‗Instead of these (pegs) we can change it. Instead, like Monopoly, we can change it.‘ ‗But instead of 

cars…. since it's a game of Snakes & Ladders, snakes refer to animals so we can make some animals 

like crocodile, anything.‘ 'Like Table Tennis, we can have the Best of Three or Best of Five.‘ 

 

The following protocol is interesting to analyze as the subject borrows elements from two different 

places, combines them and develops a new idea for the game of Snakes and Ladders: 

 

‗Like in Harry Potter there are staircases that change.‘ ‗Like I have a Battleship game and there we can 

change ship designs. So there also ladders also we can change.‘ The subject borrows a conceptual idea 

of changing staircases from the movie ‗Harry Potter‘ to replace the ladders, which also visually 

resembles the staircase. He implements this conceptual idea on the game by recalling the game 

‗Battleship‘ where ship designs can be changed.  

 

‗Like chess also CDs we get. That way we can have CDs for this.‘ 

‗Can I take help of other games?‘ 

 

Thinking in totality 

a. Think in complementary pairs as per the structure of the game- Snakes mean loss and Ladders 

mean gain. Thinking in pairs is reflected in his redesign of game play, strategy and visual design. As he 

thinks he provides both bonus and a corresponding obstacle together. This indicates his clear 

understanding of the structure and basic game mechanics of the game of Snakes and Ladders where the 

ladders help to move ahead to reach the goal and snakes hold them back. The following protocols from 

different episodes of the design session show subject‘s  completeness in thinking: 

 

Strategy 

'So just like when you throw a 6, you get another chance - the triangle which indicate something like - 

move three spaces forward or you can get another 3 chances to play.' ‗For one rectangle triangle you 

start again.' 

 

‗With a teleporter suppose this is 28 you can go to 82.‘ ‗And yes there are also negative Teleporters 

above. So if someone comes on 64 then he has to return back to 46.‘ 

 

‗We can have an extra dice. If it rolls and comes it can be luck. It will be luck. That will be a bumper 

ladder. In which we can come to .. 90 directly.‘ ‗Also, for the snake… A venomous snake at 99‘ 

 

Visual design 
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'Illustrations… I think instead of snakes there can be other reptiles like snails. And instead of ladders, 

there can be some machines like a teleporter.‘ 

 

Concept and Theme 

‗You can go to 200 BC or 2 million BC and have dinosaur illustration. And for the future we can have 

robots. One past snakes and ladders and one future snakes and ladders. In the past, we can have 

dinosaurs intead of snakes. Carnivorous for snakes and herbivorous instead of the ladders.‘ ‗In future 

we have black  

day and all. In place of snakes we can have.. Aa.. Factory wastes.. Yeah. Global warming types, 

anything, glaciers melt. And ladders we can have technology.‘ 

 

b. Think of the game as a complete package redesign including game design, visuals, 

communication material and game material. The subject seemed to be working on the theme of ‗living 

and non-living‘ as he replaced snakes with living creatures like reptiles and animals; whereas he 

replaced the ladders with objects like teleporters and ropes. 

 

‗Since it's a game of Snakes & Ladders, snakes refer to animals - so we can make some (pegs) animals 

like crocodile, anything.' 

‗Like.. A packet (for holding the pegs).. A snake type packet‘ 

‗Products means we can have a holder reptile and we can write snakes and ladders on it. Pen holder in 

the shape of reptiles. Pencil box etc.‘ 

 

Improvising and refining tentative ideas 

The subject kept a good track of his design ideas and during the session he kept improvising his 

thoughts and refined them interchangeably with visual design, changes in game play, etc. As and when 

the inputs were provided he revisited and refined his ideas but not in a systematic linear manner. 

 

‗I said na Teleporter. Teleporter. That's one rule.‘ 

‗Teleporter. Yeah teleporter… means we can teleport.. yeah I told you nah.. With a teleporter suppose 

this is 28 you can go to 82‘ ‗And yes there are also negative Teleporters above. So if someone comes on 

64 then he has to return back to 46‘ 

 

'Can I change the cover and the name of the game?' 'The name could be,….. The 21st Century Snakes 

& Ladders. Instead of these things crawling in the ladders we can make robots.' ‗Hmm... Yeah. The 

game can be called 21st century Snakes and Ladders.‘ 

 

‗No I do not want to make a smaller game. It will finish fast.‘ ‗And 100 we can extend it. For so much 

things. We can extend it to hundred and twenty, fifty.‘ 

 

Role of inputs in design thinking 

The inputs provided in this experiment were of two types: specific and abstract. The specific inputs 

were unambiguous like providing a particular game to the subject he has played before or elements 

identified during the session of think-aloud verbal protocols. The intention behind the specific input 

was not to force thinking on a particular element but was kept open to see what and how the subject 

borrows elements from the input provided. On the other hand, an abstract input like ‗add obstacles‘ or 

‗add bonus‘ into the game served as broader triggers which lead to more creative ideas in terms of 
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thinking outside the existing structure or influence of other game(s). The following are the inputs 

provided by the researcher: 

 

After saturation point 1 

R: ‗Like you said you would like to change the board- what did you mean? Into a circle, triangle, 

something like that?‘ 

 

This input made the subject elaborate on his previous thought of changing the board which he did not 

take forward earlier. Elaborating this thought led to the description of placement of snakes and ladders 

on the new board, where he then thought of an idea of changing ladders borrowed from Harry Potter 

and Battleship. This idea is explained in detail in the previous section. 

 

After saturation point 2 

R: ‗ok. Like you said earlier there can be more things, additional questions about animals and reptiles. 

So on that terms what more can you think of which can come into the game?‘ 

At this input, the subject responded with confirming the idea of a quiz and redesign of the pegs in the 

form of animals. This input helped him to exploit the theme of Snakes and Ladders as visuals which can 

be taken forward to designing products based on them. He thought of tangible products like pencil 

boxes, holders, puzzles. This input did not help him think of any new ideas for the game redesign. 

 

After saturation point 3 

R: ‗ok. Nice. And if it has to become a... You know.. Have to put more obstacles in it. Like put in more 

obstacles or put more bonus points.‘ 

This input was a turning point in the entire design session. The input proved to be a trigger to a new 

world of unique and out of the box ideas which were smoothly placed in the context of Snakes and 

Ladders by the subject himself. It was probably because of its open and ambiguous nature that it opened 

doors for divergent thinking and multiple ideas new and old in a new form. Following are brief 

examples of the design ideas which came after this input: 

 

‗I actually have a different idea. A new idea. We can have a different dice. An extra dice. It rolls and 

comes it can be luck. It will be luck. That will be a bumper ladder. In which we can come to .. 90 

directly. Also, for the snake… A venomous snake.‘ 

 

‗And... More obstacles... Means normally reptiles live in rain forest and muddy places so we can have 

muddy places also.‘ ‗Suppose at 49 we can have mud and indicate it is a muddy place and have to wait 

for 3 chances to get out of that.‘ 

 

‗Yeah ropes also. In extras we can have ropes also. Ropes to get aaa.. Means..‘ ‗If you are at 49, muddy 

place and you were on 24 you get ropes and on 49 you can use that rope to come out of that muddy 

place.‘ ‗No no instead of rope we can have... What... springs in our shoes. Use and jump and go.‘ Here 

is refining his ideas as he talks. 

 

‗Also, we can have masks. Masks to protect us from the venom of the venomous snake. Or extra 

medicines or something like that.‘ 

‗We can create illusions. Means snake. We can some mark as in we can have pink or a small point on 

the neck to indicate it is an illusion not a real snake.‘ 

 



Effect of inputs on children in evolution of design ideas and design  -  A. Malhotra 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 277 

 

‗and then.. We can also have different things like playing cards.‘ ‗Then we can have super heroes. 

Superman can kill anaconda. Their power and visibility can be written etc etc. so we can have cards.‘ 

 

‗We can also have a time machine here. Yeah.‘ ‗You can go to 200 Bc or 2 million Bc and have 

dinosaur illustration. And for the future we can have robots.‘ 

 

Conclusion 

Our baseline study and experiment confirm the successful use of think-aloud method to record the 

thinking processes of children while solving problems. The experiment highlights the nature of design 

as a non-linear, iterative and evolving process. Children with no formal design training followed the 

same process to generate many tentative, open-ended ideas and refined later. It was observed though 

that children probably need more motivation and slight direction to keep the process of thinking 

moving. In our experiment this was successfully achieved by providing inputs as fuel for thought at 

every saturation point without disturbing the raw flow of ideas. 

 

 Significance 

A quick overview of the session does show that some of the traits common to normal design process 

continued. For instance, giving tentative ideas, keeping alternatives open and keeping some aspects 

vague were clearly visible in the protocols. Both specific as well as abstract inputs triggered the design 

thinking. Specific inputs helped the subject to think more on the existing structure and theme. Whereas, 

abstract inputs seem to have helped the subject think of variety of ideas beyond the existing game and 

bring in many unique ideas.  

 

Involving children in the process of design and introducing early design education can be exciting and 

important for design practice. This pilot study opens doors to the design of mode of instruction, role of 

the teacher as a facilitator to trigger thinking, motivation and methodology. The methodology should 

help children in divergent thinking as against mugging up concepts which are defined, specific and 

absolute.  

 

Limitations and future directions 

The experiment does not deal with the quality of creative work produced by the subject, nor was that 

the intention. Yet we need to address some of the questions. ‗Is there a difference in the nature and 

quality of design thinking after providing specific and abstract inputs?‘  

 

We cannot generalize our results based on a single study and need to test it with more subjects. We are 

not sure with one study how well do abstract inputs help generate different ideas, this might be a 

consequence of the time spent with the problem statement in the design session as abstract inputs were 

provided much later in the process of redesign. But, we are sure to say that inputs work as a trigger in 

thinking. Inputs in various forms provide motivation and direction to the child to think beyond 

saturation and without interrupting the rawness of the creative thought. 
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Abstract 

Interpretation of signs is generally driven by visual cues. The visual cues help to understand 

different Meaning Operations [MO] on signs. This paper builds upon the concept of meaning 

operations or richness, as defined by Phillips and Mc Quarrie
29

 that articulates a typology of 

visual rhetoric in advertising. They have proposed a typology to understand meaning 

operations with respect to the visual structure for print advertisements. The visual structure in 

identification signs is essential to create spatial order and hierarchy. However, to understand 

the concept behind identity on signs, we require to decode the hidden qualities linking the 

design elements on these signs. Hence, we propose a new typology by classifying the signs on 

the basis of embedded cues instead of visual structure. This paper investigates a sample of 27 

shop signs of India by using the proposed typology of visual cues on signs (single, double and 

multiple visual cues) with respect to their MO (connection, similarity and opposition).  We 

conclude with a comparative analysis of richness in the signs with respect to their visual cues. 

The insights are developed to understand the importance of cues, how they create richness 

through hidden links to generate meanings and what bearings they have on design of 

identification signs. 

 

Keywords 

Visual cues, Meaning , Identification signs, Shop Signs, Sign Design 

 

Introduction 

 

Identification Signs 

In order to understand identification signs, let us look at the meanings of the word identification. The 

Online Etymology Dictionary
1
 defines the meaning of the word identification as follows:  

a) Something that identifies a person, animal or thing.  

b) A person‘s association with qualities, characteristics or views of another person or group. The 

synonyms for the word identification are association, connection and affiliation.
30

 

c)  The etymology for identification comes from French identifier, from identitè (see  

                                                           
29

 Philips and Mc Quarrie have proposed a typology of visual cues with respect to the visual structure of images 

used in selected nine visual samples of print advertisements. There study (based on visual rhetoric) discovers nine 
types of visual rhetoric strategies that can be used by advertisers in order to influence consumer responses. The 
typology also proposes a definition of richness on the basis of discussed strategies. See Philips and Mc Quarrie. 
2004. „Beyond Visual Metaphor: A new typology of visual rhetoric in advertising.‟ SAGE Publications 4(1/2): 113 – 
136. Available WWW: http://mtq.sagepub.com/content/4/1-2/113 
30,3,4

 With regards to gathering information about the root and origin of words identity, identification; please refer to 

the Online Etymology Dictionary (2010). Available www: http://www.etymonline.com/index.php?term=identify. 
 
5 
 The cognitive process theory bases interpretation on cognitive processes which we share in communication. 

Though we may not always understand each other, but these processes aid us in learning how to communicate in 
better ways. See Storkerson: Communication Research (2006:160).                                                  
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     identity)
3
. Much later in 1769, the meaning of identification was associated with      

     recognition.
4
 

 

According to Calori (2007: 2-57), the category of identification signs are those signs that recognize 

distance or a place and inform the place name. However, considering the range of different identities 

portrayed on signs, this definition of identification signs by Calori needs to be broadened. Hence, 

identification could be looked at from various points of views. In addition to naming, and recognizing a 

person or place, identification also gives information that can be identified correctly or incorrectly. 

. 

According to the Cognitive Process Theory of Communication, identification means interpretation in 

the primary sense.
5
 It helps classify information into distinct units that refer to the object of 

communication. For instance, a person‘s name written on a signboard refers to the object (that person‘s 

identity presented by his name). The way the name is visually depicted would lead to correct or 

incorrect identification of the object. Hence, in this process the identification sign functions in the 

following ways: 

(1) The sign represents the name (identity). 

(2) This name is further identified by the viewer (this step involves interpretation). 

(3) Identification appears as the result of correct interpretation. 

 

Therefore, we have mapped the process to the model of Information theory. The model presents the 

information flow from the source to its destination. 

 

 

                                                                                       

 

                                                                     High conflict 

 

 

 

 

 

 

 

 

Richness – a review 

We follow the definition of richness given by Phillips and Mc Quarrie (2004: 120) in their paper 

‗Beyond Visual Rhetoric: A new typology of visual rhetoric in advertising‘. The definition is as 

follows: 

―Richness refers to the degree and range of processing opportunity afforded by the various meaning 

operations. An operation is richer if the instructions for inference that it provides allow for a larger 

number of alternative responses. Richness is thus a matter of ambiguity, not in the negative sense of 

opacity or confusion, but in the positive sense of multiplicity and polysemy.‖  

 

According to their study, the meaning of richness generates through the operations regulating the 

meanings generated in the advertisements. These meanings have visual structures established through 
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juxtaposition, fusion and replacement in two images (A and B). But, the operations are regulated 

through connections, similarities and oppositions (A is associated with B, A is like B and A is not like 

B respectively). The study indicates that meanings operated through similarity have less richness than 

that operated through opposition. 

  

The concept of richness has also been investigated in fields of interactive media, marketing and 

information systems (MRT- Media Richness Theory a.k.a IRT – Information Richness Theory). The 

following terms of richness and related characteristics of information have been summarized in order to 

get a clear idea about the concept of richness - 

(1) Daft and Lengel (1986: 554-571) are of the opinion that ‗richness‘ is an ability of media to carry 

information without ambiguity (reducing uncertainty).This ability is called ‗entropy‘.  

(2) According to Daft and Lengel (1987:357) ‗equivocality‘ means the existence of multiple 

interpretations in the information content that creates confusion or a lack of understanding. In other 

words, equivocality means ambiguity. 

(3) Hence, richness is an intrinsic property of information technologies. Richer media  

would be used for tasks with higher equivocality and lean media with tasks of low equivocality.  

(4) Low equivocality, or in other words more uncertainty appears when there is  

inadequate information to process the message carried by a medium. 

 

As explained by Daft and Lengel (1986: 560), communication transactions that can overcome different 

frames of reference or clarify ambiguous issues to change understanding in a timely manner imbibe 

more richness. Communications that require a long time to enable understanding or that cannot 

overcome different perspectives are lower in richness. In a sense, richness pertains to the learning 

capacity of a communication.  

 

It could be argued that in the efforts to make signs more interesting and open to evolution – starting 

from the early period of pictographic communication to abstract alphabets, there has been a conscious 

effort to create a richness of meaning. Sometimes ambiguity in meaning may be adopted to create a 

distinct concept. However, viewers‘ preferences seem generally driven by concepts that make 

associations with different social and cultural contexts. Hence, identity is grounded in the multiple 

interpretations as a result of experiences. 

 

Visual Cues  

 

Meaning of Visual Cues 

Generally, a ‗cue‘ has been defined as a signal that is attached with a quality that needs to be 

communicated.
 
They are vehicles which carry concepts in order to influence viewer response and 

action. Therefore, they have also been defined by Smith and Harper (2003:3) as "any feature of the 

world, animate or inanimate, that can be used … as a guide to future action‖.  

Cues have been studied in various fields. The research on cues has been in science (biology, physiology 

to understand the indicators or signals to recognize changes in an organism etc.), environmental design 

(cues which aid in navigation and wayfinding in built-spaces) and advertising (cues in various medias, 

their relation to richess as asserted in Media Richness Theory) etc. 

It has been believed by psychologists that there is a tremendous role of visual images in the cueing 

process. The art of reading depends a lot on experiential knowledge i.e. the knowledge acquired 
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through present and past experiences. The perception and meaning of designs (say, posters in the 

streets, a magazine ad or a sign in station), must attract the attention of viewers.  
 

Communication studies view ‗cues‘ as reminders of something.
6
 We follow this view on cues as the 

basis to arrive at a definition of visual cues on identification signs. Perhaps, visual cues could be 

regarded as hidden qualities that are decoded by linking one or more visible parts to the whole 

(concept) through connection, similarity and opposition MO. 

 

Kinds of Visual Cues 

a) Single cues  

One hidden quality embedded in one or two design elements used on signs. For instance, there is a 

single cue on the shop selling arms and ammunitions in India (see figure 1.). The single cue could 

also exist in two design elements fused to create one visual identity. (see figure 2.) 

                                 
      Fig. 1. India Arms, A.R. Street, Mumbai                       Fig. 2. G.g. Rassiwala, M.A. Road, Mumbai 

 

b) Double Cues 

Two hidden qualities embedded in one or two design elements either depicted as individual 

components (see figure 3.) on the sign panel or fusion of design elements (see figure 4.) to create an 

identity. 

             
      Fig. 3. New Lucky Footwear, A.R. Street, Mumbai           Fig. 4.  Anjali (female garments), 

Kalighat, Calcutta 

 

c) Multiple Cues 

i) More than two hidden qualities embedded in two or more design elements and the identity of 

sign create multiple cues. In figure 5., we can see the different embedded qualities in use of 
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iconic imagery (fruits and juice), direct textual information about other products written in 

hindi and the use of religious image of Shiva (the hindu God). The range of design elements 

create the identity of ‗Raju Juice and Shakes‘ that can be inferred by multiple means. 

ii) The multiple cues make identifications open to more responses and interpretations. This is due 

to the presence of more number of associations. With greater multiplicity of cues
7
 (the number 

of ways in which information could be communicated such as the tone of voice), the medium of 

identification sign would acquire more richness. 

 
Fig. 5. Raju Juice and Shake, MI Road, Jaipur 

 

With more number of cues, more qualities can be associated with the shop name. The ability to decode 

the quality largely depends on the familiarity of the viewer with the meaning of words used as shop 

names, the language presenting the names and the iconic or symbolic imagery used along with the 

names to create complete identification of shop signs. 

 

Meaning Operations (MO) – Connection, Similarity and Opposition 

We have mapped visuals of identification signs as single, double and multiple cues on the vertical axis 

against the MO of connection, similarity and opposition on the horizontal axis. (see Table 1.). It is 

through MO that we would see the increase or decrease in the richness of signs (refer to section 5.0 – 

Points of Discussion). But first, we need to examine the different kinds of MO used in the Table 1. The 

proposed terms are as follows: 

1. Connection 

The instructed meaning(s) of richness in the identity of a shop sign that generate as a result of the 

connections between the visual cues used in the signs with respect to specific contexts. As we can 

see in figure 6, the image of woman wearing kagar floral accessory (image A) connects to the 

products sold by the florist (function B). The context is commercial and there is a direct connection 

between A and B. We agree with Phillips and Mc Quarrie (2004: 119) in their opinion that, ―…the 

rhetorical purpose of connection is to increase the salience of aspect (A) in order to provide link to 

aspect (B).‖  
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Fig. 6. Ashok Florist, Flower market, Paldi, Ahmedabad 

 

2. Similarity 

The instructed meaning(s) of richness in the identity of a shop sign that generate as a result of 

shared similarity in the hidden qualities used in signs. Our point of view is opposite to the 

explanation of similarity given by Phillips and Mc Quarrie (2004: 122). In a sense, our study views 

that the MO of similarity tends to present a surface or structural similarity between the design 

elements depicted on signs. Figure 7. depicts a shop sign carrying similarity MO with structural and 

surface similarity. Hence, inferences can be based on object matching as supported by Holyoak and 

Thagard (1995: 43). 

 
 

 

 
6 

The concept of cue has been defined on the basis of the act of signaling. Here, cues refer to more 

general set of things that indicate some other hidden state or intention. Refer to Smith and Harper 

(2003:3). Cues have also been viewed as reminders or hidden qualities in the article by Moriarty, 

Sandra. ‗An Interpretive Study of Visual Cueing in Advertising‘. Available www: 

http://spot.colorado.edu/~moriarts/viscueing.html. 

 
7 

In the context of information theory, when the same information could be communicated in multiple 

ways, then the channel or medium carrying the information is considered richer. See Daft and Lengel 

(1986: 554-571). For instance, in speech variations in the tone of voice adds different ways of 

interpreting a single message. Similarly, in case of identification signs the medium (signboard) carries 

Fig. 7. Al-Harmain, M.A. Road, Mumbai 
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various visual cues to depict one identity. Therefore, with more number of visual cues, such 

identification signs acquire more richness 

3. Opposition 

The instructed meaning(s) of richness in the identity of a shop sign that generate as a result of 

differences in the intended visual depiction of identity and the inferred image in viewer‘s mind. In 

figure 8., the name Shabbar‘s (a family name) written with certain visual style creates a different 

identity. It doesn‘t remind of a shop selling gifts etc. However, Shabbar's juxtaposed with the text 

of gifts, cards and accessories gives the complete identity. Hence, the name identity and image 

identity meanings are operations based on opposition. 

 

 
Fig. 8. Shabbar‘s, A.R.Street, Mumbai 

       

4.0 Complexity in Identification Signs 

As explained by Blahut (1987: 458), ‗Complexity‘ has been considered as a measure of the total 

number of properties transmitted by an object and detected by a receiver. In the field of information, 

complexity is generally measured in bits per information transmitted. Complexity in information here 

increases as bits per information increase and correspondingly the probability attached with the act of 

information transmission decreases.  

Rephrasing the concept, we can see ‗Complexity‘ as an important property that makes viewers think 

harder in order to associate the identity to the presented information in mind. With more number of 

cues in case of identification signs, complexity tends to increase since higher associations of qualities 

are imposed upon the viewer‘s mind rather than general interpretations.  

Mc Quarrie and Nick (2004:118) use the word complexity to understand the meaning of visual structure 

in their typology of print advertisements. However, in relation to identification signs we understand 

complexity as an emerging trait. It emerges when the design elements identifying the sign create 

richness through similarity and opposition MO in single, double and multiple cues. To explain further, 

we have discussed two sign examples with single and multiple cues respectively. The following points 

have emerged in terms of occurrence of complexity: 

1. Complexity arises when the known meaning of the word (shop name in current example) is 

comprehended by means of a similarity or an opposition MO. These MO generally operate 

mentally when we view signs and start linking text and images.  

For instance, there can be thematic oppositions in identification of shop name. In Figure 1, as we 

can see there are two concepts emerging from the single cue connecting ‗SONI‘ and ‗TAILORS‘. 
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The heart shaped O acts as a significant part communicating that it‘s a ladies tailor shop (whole or 

complete meaning). The expressive ‗T‘ reminds of the shape of Tajmahal (cultural association with 

the place, Agra). However, there‘s a direct meaning denoted as a border tailored visually inside the 

word ‗Tailor‘. Hence, it could be comprehended that there are two themes emerging from the 

interplay of a single visual cue in the words ‗Tailor‘ and ‗Soni‘. Consequently, many other 

connections between the two words and individually within each word are possible. But, the 

meaning emerges due to the core hidden quality of opposition created between the word ‗Tailor‘ 

and its emerging image. Hence, meaning operation of opposition makes the semiotic associations 

complex. 

 
Figure 9:  Shop sign – SONI TAILORS, Agra, India

8
 

 

2. Complexity could also arise when there emerges a meaningful conflict between the meaning of a 

word (shop name in the current case) and the interaction of images with the linguistic metaphor 

(characteristic name for the shop). Kaplan (1992:197-209) explained two conditions for 

metaphorical meaning – first being the existence of shared features between two ideas. Secondly, in 

order to map one idea over another it should be done to the extent of breaking linguistic norms or 

beliefs in order to create a tension (incongruity). 
 

 

 

 

8
 The referred image belongs to a shop sign in city of Lucknow, India. Image courtesy: 

http://www.google.com 

 

For instance, as can be seen in Figure 2, the word Delicatessen means a shop selling various foods, 

esp. imported foods which are already cooked or prepared like cooked meals, salami, salads, olives, 

smoked fish etc.
 
The word originated in Germany in 1889. American English borrowed it from 

German delikatessen , plural of delikatesse  "a delicacy, fine food," (known long ago as French 

Delicatessen in 1560s). The shop has been named Delicatessan, but the fine food sold at this shop in 

India are chaats, rolls, cakes, burgers and pizzas (the ready to eat popular food in India). Hence, 

there‘s an implied contrast in the meaningful inference of the shop name. But, the symbolic image 

displays the text in Arabic. Additionally, iconic visuals of ready-to-eat food are also displayed.  

These two conflicting meanings of a single concept of fine-food create complexity for the 
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viewer.Visually, the design elements imbibe shared features (similarity), visible in the iconic and 

symbolic images used for the shop name. This explicit similarity involving implicit conflict 

between different perceptual meanings of the same word creates a visual tension (incongruity). 

 

 
Figure 10.  Shop sign – DelicatesseN, Mumbai, India 

 

From the above analysis, we can argue that there emerges a complexity in similarity and opposition 

MOs in signs. The operation of connection tends to impose less demands on interpretations, since the 

visual imagery used on these shop signs have a strong local connection with the shop name. Hence, in 

the meaning operation of connection there seems to be less visual tension, less ambiguity but at the 

same time less richness. 

 

Mapping of Identification Signs
 

The following three tables show mapping of identifications signs into sets of nine zones per table. The 

signs have been mapped taking single, double and multiple cues on the horizontal axis against the MO 

of Connection, Similarity and Opposition on the vertical axis.  
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Table 1 
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Table 2 
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Table 3 
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Outcomes 

Richness – diagonal relations 

1. In Table 1, zones 1 and 9 have least richness (R1) due to direct connections and overflow of 

information respectively. Zones 3 and 7 are similar in terms of same degree of medium richness 

(R2). The signs of CV Bros. and Jayantilal Bros. in zones 3 and 7 respectively use iconic depictions 

of products sold in the shops. The use of a three dimensional lock in case of CV Bros. and varieties 

of big and small manometers on the board of Jayantilal Bros. seem to add interest in the identity of 

these signs. That the viewer may interpret them in multiple ways would depend upon his familiarity 

with the visual forms used on the signs. Therefore, richness of a moderated nature (neither least nor 

highest) exists in these signs. In the example of Juice shop sign in zone 9 with multiple cues, 

extreme complexity occurs due to cluttered and excessive information. 

2. In Table 2, zones 1 and 9 have lowest richness (R1). There are sufficient direct cues to relate the 

name and image identity of these signs. As can be seen in zone 1 sign of Patta Glass shop, the use of 

glass panel and the name instantly connect. No elaboration seems necessary. Same goes for the zone 

9 sign named Kinnar-Kinnari clothes shop with multiple cues. Here, though more cues are provided, 

the overflow of similar information through redundant images and colors creates no range of 

interpretations about one identity of the shop. Zones 3 and 7 are similar in terms of highest richness 

(R3) than 1 and 9. The reason being use of more subtle images and style to trigger multiple 

inferences. 

3. In Table 3, zones 1 and 9 signs have lowest richness (R1) due to direct connections and cluttered 

information flow respectively. Zone 1 sign of Suleman Mithaiwala shop displays least information 

that is direct and contextual using a known visual metaphor for the community it addresses But, the 

connection seems obvious demanding no polysemic views. Same goes for zone 9 sign of Shandaar 

shop. Signs in zones 3 and 7 are similar in terms of unique symbolic depictions with highest richness 

(R3), as could be seen in shop signs Sony Tailors and Raju Juice and Shake respectively. The 

symbolic depictions add hidden qualities that may have direct or indirect associations with the 

shop‘s identity. 

 

Complexity on vertical axis (moving from single to multiple cues): 

 

1. With more cues, more processing opportunities seem imposed on viewers‘ mind. The connections 

become more subtle and deep with high dependency on viewer knowledge. Therefore, zone 1 has 

lowest complexity (C1), zone 4 has medium complexity (C2) and zone 7 has highest complexity 

(C3). 

 

2. In signs of zone 8 (see Delicatessen sign in Table 2 and Saras in table 3), due to redundant use of 

design elements information becomes more. This leads to more uncertainty in the message the shop 

sign is trying to convey. Therefore, zone 2 has lowest complexity (C1), zone 5 has medium 

complexity (C2) and zone 8 has highest complexity (C3). 

3. With more cues, the range goes from lowest complexity (C1) to highest complexity (C3). The only 

exception of a zone 3 sign with very high complexity (C3) is Nakshatra sign in Table 2. The 

conflicts are visual as well as conceptual since the name stands for a shopping mall in Bombay city. 
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The meaning of the name and the visual expression that depicts the identity is a high opposition to 

the concept of a commercial mall. 

 

 

Conclusion 

The mapping of identification signs helped us to find how single, double and multiple cues 

acquire a certain degree of richness under the regulation of specific MO. The above 

analysis of complexity and richness in signs of different zones present the following areas 

of scrutiny that should be taken into account while designing identification signs: 

 

1. Symbolic depictions envisage more hidden qualities. Therefore, they present the     highest richness 

among others displayed on identification signs. Use of unexpected and new symbolic forms 

increases the possibility of higher interpretations leading to higher richness. 

 

     Advantages: 

1. The use of symbolic depictions adds a visual interest in the visual communication  aspect of a shop 

sign. For instance, use of the image of a woman with joined hands wearing a traditional attire, 

holding anjali flowers contributes a new visual interest to the shop name ‗Anjali‘. (See Zone 6, 

Table 2) 

 

2. The hidden qualities are either suggestive (shared understandings of meanings of words and images) 

or open (use of certain forms where they fit the context). For instance, openness could be seen in 

the use of typical oriental motif including the Arabic translation of the word delicatessen, see Zone 

8, Table 2) 

 

3. The more hidden are the qualities, the more it is required to mentally construct message behind the 

forms. Such arbitrary forms have to be de-coded and the process depends on indepth viewer 

perception. Because, the arbitrary forms do not imbibe a one-to-one connection between the forms 

and the underlying concepts, there is never one meaning of the symbolic form. The form may be 

arrived at as a cumulative group of many concepts (multiple meanings). (See, Zone 3, Table 2, 

‗Nakshatra‘ sign used to signify a commercial mall) 

 

4.  Symbolic depictions are different for different contexts. With more unusual contexts the connections 

between the design elements become more complex. This leads to more viewer involvement to 

decode the hidden message of the identity of the sign. This is important for designers in case of 

identities using single cues. To assert our point we present three examples (one single cue and two 

multiple cues in shop signs): 
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Contexts: Local identity, Multilinguality 

Foreign Brand     Multiple Cues 

 

 
Contexts: Local identity, Cultural symbolism 

Foreign Word     Multiple Cues 

 

 
Contexts: Local Metaphors, Binary Opposition 

Family business     Single Cue 

 

 

5. More subtle forms can be used for such identification signs. The reason being that subtle forms 

connote and encourage multiple responses. Their placement within a context and their connection 

with the main identification signs should be based on use of more hidden visual cues rather than 

direct connections. For instance, in the shop sign of Zone 7 in Table 2, the name Kalaneri has been 

elaborated by use of linguistic, symbolic and theme based expressive imagery used on the sign. The 

part-word neri means an opening which has a direct connection with the image of Sanganeri Gate 

(one of the nine entrance-exit gates to old city of Jaipur). Neri connected to the image creates the 

whole (meaning) of the word Kalaneri. The shape of the panel itself is a subtle cue to images 

attached with arts and sculpted crafts of Rajasthan. The expressive patterns printed on the 
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background panel create the ambience of a fine arts influenced place. Hence, these multiple cues 

create richness by subtle connections between words and images. 

 

 
Kalaneri shop Sign, new city of Jaipur (see Zone 7, Table 2) 

 

2. Use of Effective Information in place of Redundant Information 

Designers creating identities for shop signs using multiple cues should use information effectively in 

terms of frequency, sequence and order of display on signs. In a sense, they need to understand the 

difference between cluttered information and effective presentation of information. Redundancy and 

frequency of information should not be used in the design of identification signs. 

 

This would help create better message comprehension and more polysemic views of one concept. 

For instance, in the Zone 9 sign of Table 3 more and repetitive information mars effective 

communication of Shaandar shop. There‘s a redundancy of a single message – it is a shop selling 

devotional products and accessories for everyday use or use during customs and festivals. All 

products are advertised using various iconic and symbolic cues embedded in images and text. The 

explicit similarity exists in terms of structural order of name and images displayed on the signs. But, 

the opposition exists in terms of repetitive name association with different products transmitted 

through different sized panels. Names associated with different products on different panels create 

multiple inferential instructions for the viewer. The visual noise creates high ambiguity. 

Hence, richness gets diluted in the detail, leaving the concept of the shop with only information, but 

no depth and value. 

 

 

 

 

For instance, Visual Noise occurs due to so many names (text to text) associations  and name to image 

(text to image)associations displayed in the following sign: 
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         text to text               text to image 

Shop sign – Shandaar, Old city of Delhi10 (see ZONE 9, Table 3) 

 

3. Novelty 

Quality of highest richness in certain signs emerges due to use of innovative names and equally 

novel visual techniques and styles to depict the names would help designers to create more open 

identities on signs (such signs would create larger scope for polysemic views of their single identity).  

 

For instance, in the sign for a commercial mall named Nakshatra in Zone 3 of Table 2, the 

meaningful contrast between the name Nakshatra, the visual representation of the word and the 

object it identifies - a modern commercial mall, creates the possibility of having polysemic views of 

one identity. The choice of the word and medium of representation is highly unexpected and new to 

represent a mall. Therefore, identity interpretation becomes more open, elaborate and involves 

highest richness of meanings. This sign also represents the best example for designers to balance the 

use of a single visual cue with meaningful depths. 

 

 
Nakshatra mall sign, Dadar, Mumbai (see Zone 3, Table 2) 

The mapping of signs into zones give a basic idea about how different kinds of cues regulate under 

different MO. The classification is an attempt to create a typology of identification signs. For future 

research work, we could empirically analyze the MO of connection similarity and opposition by 

recording viewer interpretations for all 27 identification shop signs. This would help in understanding 
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richness in identification sign design in the broader perspective of message comprehension and 

effectiveness of the 

identities designed on these shop signs.
 

 

10
 The referred image belongs to a shop sign in city of Delhi, India. Image courtesy: 

http://www.google.com 
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Abstract 

Design education has to change, because the discipline of design is changing. This paper 

deals with some of these changes and the reasons why they are deemed to be necessary, in 

order to move on to the more focused and more interesting aspects, namely: 1] ‗design 

thinking‘ is a myth (as claimed by Donald Norman), and we need to ask ourselves if what we 

mean by ‗design thinking‘ is an exclusive domain of the discipline; 2] if Norman‘s argument 

is valid, then it would follow that design as a stand-alone discipline is also a myth, since most 

of the efforts of design researchers and practitioners today cannot be accommodated within  a 

domain-independent area, but are increasingly influenced by, and indeed motivated by, socio-

technical concerns that need the inputs from a range of knowledge fields outside the scope of 

traditional design disciplines. This paper will therefore 3] present an argument for a theory of 

design knowing that explains the different uses of the terms ‗design thinking‘ and ‗design 

process‘, a change in focus that decentres the product and moves it to the periphery of design 

research, while constructing a framework for thought that contingently centres the focus of 

purposeful design action on the observer of contextual observations, i.e., a theory of design 

knowing that utilizes second order cybernetics and radical constructivism. Using the insights 

of Protagoras and Aristotle, this initial ‗Grecian Turn‘ will be shown to lead to a re-appraisal 

of the fundamentals necessary to innovative design thinking. 

 

Keywords:  

Cybernetics, Constructivism, Conversation, Design Thinking 

 

Introduction to a design change 

Baynes and Roberts (Archer, Baynes and Roberts, 2005:52) remind their readers that ―the imperatives 

of implementation do not necessarily coincide with the imperatives of fundamental or operational 

research‖, and that what they term as perennial questions still need to be asked and indeed focused on. 

What this means for design education, is that the very fundamental questions about the nature of design 

are more important than practical implementation, i.e., ―the nature of design capacity … development 

of design ability … the phenomena involved [and] the relationship between [these aspects] and the 

continuing process of teaching, learning and individual development‖. According to Baynes and 

Roberts the professionalism and efficiency of the managerialist mindset of many university curriculum 

designers (following the tenets of their institution‘s rule book) create a serious misconception in 

teaching and learning, since teachers, practitioners and researchers are absolved from having to 

consider [these perennial questions] because they have become a ‗given‘‖, i.e., it is assumed that the 

imperatives of implementation (practice) also coincide with the imperatives of fundamental or 

operational research (theory). They most emphatically do not, and this situation only provides a way out 

of teaching fundamental design thinking for those lecturers who are still caught in the Industrial 

Revolution‘s ‗sitting with Nellie‘ syndrome (watch what I do but don‘t ask me to explain). 

Apropos of this approach to teaching and learning, Boland and Collopy (2004:4) of the Weatherhead 

School of Management, Case Western Reserve University (focusing on ‗design thinking‘ along the 
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lines of Stanford‘s d.school), argue against the prevailing management practice and education that relies 

too heavily on a ‗decision attitude‘ that ―portrays the manager as facing a set of alternative courses of 

action from which a choice must be made‖, as if from a manual of ideal forms that emphasises the 

difficulty of the choice, but underplays the making of distinctions, or the design of alternatives. On the 

other hand, ―The design attitude toward problem solving … assumes that it is difficult to design a good 

alternative … [and] is concerned with finding the best answer possible, given the skills, time, and 

resources of the team‖ (Boland and Collopy, 2004:6). The idea of creating new alternatives (through 

asking Baynes and Roberts‘ perennial questions) is more important than the ideal of choosing among 

given ‗alternatives‘. As Conway (1968) also found, ―Any organization that designs a system [defined 

more broadly here than just information systems] will inevitably produce a design whose structure is a 

copy of the organization‘s communication structure‖, or, any group that makes decisions based on ideal 

or pre-set and complete conditions (the imperatives of implementation), and that do not allow internal 

cognitive changes to take place (making decisions based on the power of emergence) can only produce 

a design solution (and design curriculum) that mirror‘s the group‘s disposition towards controlled 

determinism. This is first-order systems
31

 in action, and for many designers, teachers and 

administrators, still, much the safest way. 

However, this ideologically based view has ―the greatest potential for hindering progress in 

fundamental research and which has the effect of discouraging teachers from probing the nature of their 

own discipline‖ (Archer, Baynes and Roberts, 2005:53). To use design thinking as a probe to 

investigate the perennial questions and issues that are at the heart of design action, is to renew design 

education and design as both a ‗making‘ discipline and as a politico-philosophical discourse, because 

design today is undoubtedly a social act as much as it is a reciprocal social conversation. Without this 

willingness to engage in a discourse with ‗the other‘ (people, texts, objects and events) there can be no 

legitimate or sense-making probing of the nature of the discipline, and progress in the nature of design 

research can only be hindered, as Baynes and Roberts state. These perennial questions and issues need 

to be addresses by the curriculum, i.e., the nature of design‘s (inclusive, and therefore conceptual) 

capacity and its (consequent practical) ability to solve social problems, its awareness of the phenomena 

involved (systemic thinking and a systems worldview) in tackling what is recognised as the ‗wicked‘ 

and complex problems facing all aspects of contemporary life, and above all, the networked 

relationships that must be investigated between all these designerly elements, in and of themselves, but 

also the relationships that must be formed between these and the ongoing processes of teaching, 

learning and research in design education, and as a result, the relationship between all of the 

aforementioned and the development of the individual student.  

Baynes and Roberts (:53) suggest a broad framework that will place what has been variously described 

as design thinking, a designerly way of knowing, or just plain design knowledge, alongside the two 

main human disciplines of the sciences and the humanities, seeing that this elusive ‗thing‘ called 

‗design‘ is ―fundamental to all human beings‖; its ―core activity … is intentional activity in and on the 

world‖; and it is ―as much concerned with making meaning as making things and, indeed recognise that 

to intentionally make things is also to make meaning‖. Does the design curriculum in any way emulate 

this type of agenda? And why would Donald Norman not only state that design education must change, 

but that design thinking, as a concept, is a myth? 

                                                           
31

 Second-order systems, like second order cybernetics, uses feedback systems to intrinsically regulate and enrich the 

developing system, but never to control it. 
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Norman (2010) says that the myth of ‗design thinking‘ is a relatively harmless one, although he does 

describe it as false and a nonsensical notion. I doubt very much if this myth is as harmless as Norman 

believes it to be, since, when he states that ―never let facts stand in the way of utility‖, I believe that he 

is obliquely referring to what Baynes and Roberts (above) refer to as the imperatives of 

implementation. What Norman objects to is the ‗accepted fact‘ that the ‗designerly thought processes‘ 

ascribed to ‗designers‘ are somehow mystical powers of creativity not available to non-designers. Does 

creative thought only belong to designers, and are they somehow taught this special skill at design 

school via special courses that can teach students creative thinking? The ‗design‘ answer is no, it cannot 

be done, unless you think that design is a discipline that by some miraculous means managed to access 

the realms of creative thought by some form of knowledge accretion. ―What is design thinking? It 

means stepping back from the immediate issue and taking a broader look. It requires systems thinking 

…‖ (Norman, 2010), an inclusive process that takes into account the ‗broad framework‘ (Baynes and 

Roberts, above) provided by an always larger system within which the smaller system you are focusing 

on is nestled and is a part of. Norman does not deny (design) thinking per se, but denies a type of 

thinking that belongs exclusively to designers. To understand the problem being worked on, a designer 

must also understand the larger context within which that problem space has its being, and that is 

usually not the case. ―It requires deep immersion into the topic, often involving observation and 

analysis‖ (Norman, 2010), while too much of design teaching and learning short-circuits this process 

and goes straight for the solution to a perceived problem, i.e., an argument is made for a design 

curriculum that relies too heavily on a ‗decision attitude‘ that ―portrays the manager designer as facing 

a set of alternative courses of action from which a choice must be made‖, as if from a manual of ideal 

forms that emphasises the difficulty of the choice, but underplays the making of distinctions, or the 

design of alternatives. On the other hand, ―The design attitude toward problem solving … assumes that 

it is difficult to design a good alternative … [and] is concerned with finding the best answer possible, 

given the skills, time, and resources of the team‖ (Boland and Collopy, 2004:6). In the light of this 

decision attitude, there can be no such thing as ‗design thinking‘; a curriculum for design must focus 

instead on what Boland and Collopy call the ‗design attitude‘ that looks for ways to research, 

investigate and uncover, these ‗good alternatives‘. 

It goes without saying, then, that if we accept this argument, we must also accept the fact that design 

cannot be a stand-alone discipline that is domain-independent, and acknowledge the fact that design is 

―as much concerned with making meaning as making things and, indeed recognise that to intentionally 

make things is also to make meaning‖ (Baynes and Roberts, above), and as such, design (as well as 

design education) acknowledges that, as a field of knowing, it is increasingly influenced, and indeed 

motivated, by socio-technical concerns that need the inputs from a range of knowledge fields normally 

thought to be outside the scope of traditional design disciplines. Seen against this background, we may 

well ask, what form does the thinking process of a design researcher have to assume in order to renew 

design as practice, as education, and as research? 

A design argument 

Design thinking and the design process must, of necessity, be seen as part of one process of making 

meaning, and as such ‗design thinking‘ is part of the process of human observation, with the observer 

acknowledged as a dual subjective-objective participant. This means that the observer is not an 

‗interested bystander‘ that can report on the process objectively, as in a mainstream scientific 

experiment, but neither is the observer a fully committed subjective part of the problem space, with 

vested interests in a particular solution. The designer as the observer of the developing phenomena in 

any design context, and keeping in mind that this context is increasingly a socio-political as well as a 
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socio-technical one, is facilitator and participant at the same time, and must use ‗thinking methods‘ that 

are peculiarly individual and communal, simultaneously. That, specifically, is the fitness-for-purpose of 

second-order cybernetics that must be taught to design students in the new curriculum, and it is brought 

about by a Grecian paradigm shift in thinking. 

Argument one: a design methodology for future design development begins with the individual and 

ends with the group. If we do not forget that modern design is much more about the process than it is 

about the product, that means we can acknowledge the human element in the design thinking process, 

and so make sense of this statement: ―It is ourselves … that are the real purpose of designing. The 

biggest mistake is to take the product alone as the aim. It is always secondary‖ (Jones, 1988:224). Now 

we can start to ask questions such as, how do designers design (synonymous with, how do designers 

think?), and how do they know when designing becomes innovation? Anne Richards (2008) makes an 

important connection between the work of Elinor Gadon and Gerard de Zeeuw, in the sense that we 

have to pay attention to the relationship between the individual and the group, e.g., Gadon found 

through self-observation what many researchers believe to be the case: quality research is often driven 

by personal curiosity, with the focus on ―a certain quality of mind and personality‖, and, for good 

measure, Richards also found that this type of quality research ―is not just about publishing for career 

advancement but for the social good‖. Similarly, De Zeeuw speaks of acquiring a high quality 

experience within one such ―social good‖, which he describes as ‗stable collectives‘, making a point, 

however, of warning that we have to focus on the difference between knowledge and experience: 

―people may have knowledge, while stable collectives are high quality experience‖. As part of their 

social constructivist education my students learn to deal with the ramifications of systems theory, to 

enable them to observe a stable and sustainable ‗collective‘ in the making, an emergent situation only 

made possible because of a co-design collaboration between a social group with specific needs, and the 

group of (student) designers who wish to create designs for a civil society: design for the ‗social good‘. 

Both ‗personal knowledge‘ and ‗group knowledge‘ can be engendered at the same time, and the ‗design 

situation‘ of the group dynamic provides the high quality experience, something that many professional 

designers cannot seem to observe while it is happening, bringing us to the point of realising that 

constructivism is only ‗radical‘ in not allowing any set reality to be privileged above another. 

The world that the designer has to deal with, be concerned with in Heidegger‘s (1962:83 ftn. H. 57) 

terms,
32

 is a complex one, and we are not educating students for meaningful work once they enter this 

new world, according to Davis (2008). This author believes that design education treats the fact of 

complexity as a problem to be ‗designed away‘ through positivistic reductionism, an old scientific 

treatment of anything that ‗lacks‘ control. Davis deals head-on with the increasing distance between the 

real-world circumstances of design practice and what is being taught in our design schools, citing this 

(negative) relationship as ‗disorienting‘. Design education, as I believe large sections of design practice 

still demonstrate, avoids the complex problem of the making of meaning in the first place, and the still 

greater problem of ‗designing‘ that meaning into an artefact / system, in the second place. Not only is 

design as educational subject, and design as practice, a complex relational system  instead of a 

straightforward how-to model of simplistic form-giving, but students can, very early on, learn to deal 

with design basics while becoming familiar with the expressive qualities of the complex and the applied 

(Davis, 2008). Students can learn how to deal with the group dynamic. 

                                                           
32

 According to McKean (2001:86), when students of design study their subject / discipline in a „rigorous‟ way, i.e., when they 

adopt “a concern with its formation”, this attitude, and I would add, this disposition towards their discipline and all that it could 
possible entail, “is a central [often undervalued] tool in the education of the designer”. What McKean is touching upon is a very 
sensitive subject for many designers: “Undertaking such study is often called research”. 
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―Yet‖, as Foulger et al. (2008:29) state, ―a sense of community does not magically happen‖ but needs 

the repeated and committed inputs from all the participants in this group, leading them to the work of 

Vygotsky and the notion of constructivism. Combined with elements from social life, the theoretical 

(constructivist) framework of Foulger et al. now take on the guise of ‗communal constructivism‘, in the 

sense of focusing attention on the needs of the students themselves, their knowledge production for own 

use as well as creating a ‗knowledge‘ resource for the benefit of the group as a whole. According to 

Foulger et al. (2008:29), the connectivist approach that they found Siemens using is added to this mix, 

for if we take into account the speed and volume of information available today, especially via the 

internet, individual learning, just to keep up with changes in any field, becomes quite problematic if not 

impossible, and vicarious learning through the group connectivist dynamic provides the high quality of 

experience that De Zeeuw (above) speaks of acquiring. It is important to my argument that Siemens 

focuses on the individual as both the source and the destination of the production of knowledge 

(―personal to network to organization‖), since it is through these connections and networks that an 

individual can learn how to think like a group (above), whether the activity takes place on a small scale 

as in a classroom small group project, or on a much larger scale on organizational team work. It is also 

because of the cyclic nature of this feedback activity that ‗real‘ knowledge can be produced. Although 

the Siemens quote (―personal to network to organization‖) used by Foulger et al. (2008:29) may refer to 

personal knowledge, network knowledge and organizational knowledge production, I have to point out 

that we also need to remember, on the network and organizational level, it is still the individual (as the 

final ‗destination‘ of the production of knowledge) who constitute those specific networks who double-

act as both the depositories and disseminators of ‗real, implicit, knowledge‘ – once explicitly recorded 

inside the network or organization this ‗recorded knowledge‘ may become accessible to all, but as mere 

information. 

Then, in re-thinking design education to focus on the benefits of socio-technical relationships, it means 

my approach to this situation is to not regard designed objects as of primary concern, but to begin with, 

as well as to observe, the smallest element in the design / artefact / social / world relationship: the 

individual and his / her interactions with all things external to the self. It also means that students may 

benefit from the insights of a study of phenomenology, and specifically the ontological phenomenology 

of Heidegger, which not only deals with the socio-technical relationship, but sheds light on the seeming 

dichotomy of the individual / group problem. It is a contemporary given that designing for the social 

good, while dealing with a formative interaction between the individual and the group, is a matter of 

complexity-in-action. 

Back to basics 

Argument two: we can pay attention to Protagoras, who suggested that complete objectivity and 

subjectivity cannot exist: ―[the] capacity for attributing meaning comes exclusively from the individual 

brain - therefore it is not objective - but nothing about it is private or arbitrary - therefore it is not 

subjective‖ (Turner, 1994). To ask whether our observations are subjective or objective does not make 

as much sense as asking if the conclusions we draw (the distinctions we make and the design attitude 

we adopt) are fit-for-purpose (cf. the fitness-for-purpose of second-order cybernetics, above), and 

further, ask where does this approach lead us.  

Being part of what is being observed, a systems-oriented and social constructivist researcher (educator) 

cannot but feel the need to ‗look through the eyes of others‘, a state of being that Slamat (2009:1152) 

feels an educated person should be capable of, and the way to achieve this is to temper critical 

rationality with care, resulting in a compassionate rationality. To be critically rational is to be 
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scientifically ‗objective‘, an approach to research and argumentation that is not only anti-constructivist 

but, making full use of first-order cybernetics which regards research as successful if full control can be 

gained over both the process and the outcomes. A design for a theory of meaning (Turner, 1994) cannot 

afford to be either subjective or objective, since neither really exists except as (false) constructions of 

mind; instead, the designer-researcher can use a paradoxical way of seeing (perception) that turns itself 

into a way of knowing (interpretation), and arrive at Protagoras‘s fitness of a conceptual system. 

―Fitness is not a measure of correspondence to objective reality but rather a measure of success. By 

inference, fitness is a measure of capacity … In principle, two unlike conceptual systems for attributing 

meaning could be equally fit‖ (Turner, 1994), making this Grecian turn one of the earliest examples of 

radical constructivism. In terms of design as practice and as education this means that a solution to a 

socially-based problem must answer this question: would the solution put forward fit the total 

environment (circumstances being investigated, people involved, expectations and constraints taken 

into account), and when using critical theory that demands rational thought, that process is transformed 

by a care for the ‗total environment‘, for sustainability, for peoples‘ well-being. An educated person, an 

educated student, should not only be capable of critical thinking which automatically implies some 

form of rationality, but through a systems-constructivist education the student can be made aware of the 

responsibility involved in design theory, research and practice, a responsibility towards those whose 

world, and in many cases, whose whole (total) environment we will be influencing and changing. The 

very tenets of rationality have to be transformed by the use to which it is put, and Slamat (2009:1149) 

uses Cohen‘s argument that an educated person not only puts forward personal reasons that are real and 

authentic to that individual, meaning that these reasons are persuasive enough to base decisions and 

action on, but that an educated person uses a critical rationality, transformed by care, to put forward 

reasons that are at the same time ‗compelling‘ to the other people involved in the discussion or 

dialogue. 

A cybernetic design conversation that is both responsive and compelling to all the other people 

involved becomes a living systems design in its own right, and because it is participatory and socially 

constructive (of both the individual and the group) this conversation offers those who participate the 

possibility of a new outlook on the world, including the ‗conversational partners‘, their observations 

and the roles that they play, leading to a renewed appreciation of the networked links between them, as 

active agents, and the subjects (and objects) they are discussing. However, for a cybernetic design 

conversation to work, and the results to be compelling and acceptable to others, the context within 

which the conversation takes place must be based on the living logic we find ―not in the logic of 

knowledge and demonstration, but in the working logic of every day [social reality, i.e.], the logic of 

the structure of the living thing‖ (Maritain, 1939:52), i.e., the living and contextual logic that is to be 

found reflected in the cybernetic conversation. When this happens, when all the participants 

(designer(s) and users) equally contribute, the resulting ―patterns of interference‖ that this inquiry 

engenders can be analysed as representing the logic of ―what should become real‖ as opposed to the 

logic of description and explanation, or ―what can become real‖ ( Nelson, 2004:262-263; 265). We can 

further envisage Nelson‘s patterns of interference as the only reliable theory of communication, akin to 

Luhmann‘s (2002:156) only communications can communicate, in the sense that what is being inquired 

into, what is said (communicated) by the conversational partners are like waves of information that 

come together and collide, each wave offering up its information content, each wave ‗interfering‘ with 

the other in such a way that new patterns emerge, as if the information content of both waves are re-

arranging (re-designing) themselves to reveal what is desired, by the (starting) context that is itself 

developing into a new contextual reality, delivering up the logic of the living thing. 
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The cybernetic design conversation, driven as it were by the communications of the participants, 

develops in the direction of what is desired, i.e., it becomes a desire-based inquiry system (Nelson, 

2004:263), meaning that this conversation allows us to focus on what is important, i.e., what should 

become real as opposed to what can become real, and further shifting the onus for making this decision 

from the individuals to the (design) conversational context. Only communications communicate, made 

possible by a new disposition towards something more, i.e., Simon‘s (2001:111) view that design is 

changing an existing situation into a preferred (desired) one, a state of affairs that can only be brought 

about by what is a very basic human need, the purposefulness of human knowing. To ensure the 

viability of a renewable theory of and for design knowing, this point is crucial: human knowing is an 

inherent trait of human communication, it is as individual as it is communal, and it needs (should 

desire) the invigorating effects of a cybernetic conversation to stimulate the new, something that cannot 

be achieved without a turning away from certainty that is derived from the ideal, towards the 

uncertainty of the idea itself, towards what is constantly incomplete. 

The Grecian turn 

Much has been written about Western logic and how the thoughts of the Greek philosophers influenced 

the way we think (i.e., argue) today, whether that influence is thought to be negative or positive. I do 

believe, however, that Aristotle has been misrepresented, and that we can use an interpretation of his 

work to design‘s advantage. In his work on ethics Aristotle (1971:40) does not rely on facts that are 

ideal and can be written down as laws to be consulted, but, rather, in terms of conversation (dialogue) 

and the topics being discussed, asks questions such as ―what degree of accuracy is to be expected in any 

of them, in order that we may not unnecessarily complicate the facts by introducing side issues‖. This, I 

would argue, is a typical sentence (fragment) from Aristotle that is misunderstood. To Aristotle the 

‗fact‘ under discussion is not found in documents on ethics, law or science, because we have to interpret 

what he means by relating it to everything else, i.e., Aristotle (:29) asks whether it is better to argue 

from or to first principles, an approach we can compare to Boland and Collopy‘s reference (above) to 

the design attitude that assumes it is better to actively search for design alternatives than to simply 

choose from among a list of them to be found in some book of law. Should we find our own reasons 

that we argue towards, or should we use the guidelines for argumentation that are written down, 

decided for us? 

Aristotle also said two other things that we can use, i.e., ―when the sketch is well done, anyone can 

finish the picture‖, which points to the value of the incomplete idea over the complete ideal, and, even 

more telling, ―We shall find that this applies to ‗beginnings‘, which is our name for first principles; in 

them the fact is the beginning‖ (:33). We should not unnecessarily complicate ‗the facts‘ by introducing 

side issues then means that we are these ‗facts‘ as incomplete and sketchy new beginnings, and that we 

cannot expect any (previously determined) degree of accuracy that can guide our dialogues or 

conversations, that we cannot expect to rely on arguing from the first principles of law, because we 

have to find out, in the living context of the cybernetic (inclusive) conversation what these first 

principles are that can guide the developing conversation, from which base a decision must be made. 

We are the facts-of-new-beginnings, not facts as in proven (objective) facts that are set in stone, but 

mutable facts that are constantly evolving and (for the sake of justice and equity) improving all the 

time, allowing us to change existing situations into those preferred ones. We find the basis for making 

the ‗right‘ decision in the cybernetic conversation, because this context is both individual and 

communal, a context that shows us what should be ‗desired‘ instead of what can be done simply 

because we can. We find out what to argue towards, and in the process how to argue a case that is just, 

to all. 
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Abstract  

The usability and accessibility of interactive system interfaces, as well as their evaluation 

constitutes important focus areas of human-computer interaction (HCI). One of the families of 

evaluation methods that can be used to assess the usability and accessibility of a given 

interface is the heuristic evaluation method. Heuristic evaluation can be conducted by 

applying general purpose heuristics or through heuristics that are specifically developed for 

the given interface. Developing specific heuristics hardly ever involves the use of a sound and 

recognized research methodology. Design research is increasingly being used as a theoretical 

and methodological framework for information systems research in general, and HCI 

research in particular. Design research is a problem-solving approach, involving the creation 

of artefacts through a rigorous process of design-evaluate-redesign. In a novel approach, we 

first utilized the design research paradigm in the development of application-specific 

heuristics, and then also to evaluate the usability and direct accessibility support provided by 

the Digital Doorway, a non-standard computer system deployed amongst underprivileged 

communities in South Africa with the aim of promoting computer literacy. This paper 

discusses the approach we followed.  

 

Keywords 

Design research, accessibility, usability, Digital Doorway, heuristic evaluation. 

Introduction 

The design research paradigm is increasingly being used to provide a theoretical and methodological 

framework for information systems research in general, and human-computer interaction (HCI) 

research in particular. HCI is a field of study concerned with the design, implementation and evaluation 

of interactive systems taking into account the context of use and the task the user needs to accomplish.  

According to Archer (1981) design research is a systematic inquiry with the goal of obtaining 

knowledge of, or knowledge in, the concrete expression (embodiment) of configuration, composition, 

structure, purpose, value, and meaning in artificial man-made things and systems. Design research is a 

systematic problem-solving approach, involving the creation of artefacts through a rigorous process of 

design-evaluate-redesign, with the results of the research efforts communicated to relevant stakeholders 

(Vaishnavi and Kuechler, 2004). 
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The usability and accessibility of interactive system interfaces, as well as their evaluation constitutes 

important focus areas of HCI. Usability is generally defined in terms of an application‘s effectiveness, 

efficiency, and user satisfaction in a specified context of use (International Organization for 

Standardization, 1998). Without appropriate usability, content that could be of potential benefit may not 

be utilized and users may abandon the system altogether (Barnum, 2002;  Nielsen, 2003).  Accessibility 

relates to the design of systems that can be perceived, operated, understood and used by people with 

varying abilities (Henry, 2007). Usability and accessibility are complementary design concepts that 

enhance the user experience. In order for an application to be usable, it must be accessible, and vice 

versa. For example, an interface that provides information through sound alone can not be used by a 

user with a hearing impairment. Likewise, a design that meets the technical specification for the 

provision of alternative text for graphic elements on an interface, may not be usable if the alternative 

text is not meaningful in the context of use (Henry, 2002).  

 

Adherence to design principles and guidelines during the development process is therefore not 

sufficient to ensure usability and accessibility. Interactive systems should also be evaluated to 

determine whether users will be able to use any given application to accomplish their goals (Dix et al., 

2004). Various usability and accessibility evaluation methods exist. Some of the most established 

methods are heuristic evaluation, cognitive walkthroughs, surveys, usability testing, and the use of 

automated software tools (Dix et al., 2004;  Greeff and Kotzé, 2009;  Harty, 2011;  Henry, 2007;  

Nielsen, 1994;  Preece et al., 2007). Several of these methods require expert evaluators whilst others 

rely on end-user involvement. Accessibility evaluation can be incorporated into usability studies. For 

example, people with disabilities can be included as participants in user testing while the set of 

heuristics utilized in a heuristic evaluation can include heuristics that focus on accessibility concerns 

(Henry, 2007). 

 

The heuristic evaluation method is generally accepted as a relatively easy and cost-effective evaluation 

method due to its flexibility. The real value of heuristic evaluation lies in the use of suitable heuristics 

(Jeffries et al., 1991;  Preece et al., 2007). While the original set of general heuristics developed by 

Nielsen (1994) can be utilized for interface usability evaluations, its use may not be appropriate or 

sufficient for evaluating interface accessibility or to evaluate contemporary interactive systems and 

non-standard systems. To cater for the special characteristics of such systems, application-specific 

heuristics are developed (Berry, 2003;  Desurvire et al., 2004;  Sim et al., 2009).  

 

Developing specific heuristics hardly ever involves the use of a sound and recognized research 

methodology. In a novel approach, we first utilized the design research paradigm in the development of 

application-specific heuristics, and then also to evaluate the usability and direct accessibility support 

provided by the application. In this case the application was the Digital Doorway (DD) – a walk-up and 

use non-standard
33

 computer system deployed amongst underprivileged communities around South 

Africa with the aim of promoting computer literacy as part of the effort to narrow the digital divide. The 

system provides a classical example of a non-standard system for which the use of general purpose 

heuristics is not sufficient to evaluate the usability and accessibility of applications installed (see 

section 2 for an overview of the DD).  

                                                           
33

 Non-standard in this context means systems that do not display standard operating system interfaces or use 
standard equipment. 
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While several sets of application-specific heuristics have been developed for other domains, none of the 

authors reporting on such developments have used design research (or has explicitly stated the use of 

the design research approach) to do so. For example, Berry (2003), developed application-specific 

heuristics through the evaluation-based heuristic derivation method. Using this approach, he developed 

heuristics for evaluating notification systems by analyzing results from previous evaluation studies and 

synthesizing the common problems into eight categories of heuristics. 

 

This paper discusses the approach we followed. The primary focus of this paper is on the use of the 

design research paradigm to derive application-specific heuristics, and to evaluate the usability and 

direct accessibility support provided in the DD. The paper reports on the heuristics derivation and 

evaluation process, focussing on the research process – the paper does not present the outcome of 

performing the actual evaluations of the DD software and interfaces (these are presented in (Adebesin 

et al., 2010a;  Adebesin et al., 2010b)). 

 

Section 2 briefly describes the DD, its components and purpose. In Section 3, we overview different 

research paradigms, with a special focus on the research paradigm that we have used, namely, design 

research. Section 4 briefly describes the basic design research process. Section 5 provides a detailed 

discussion of the design research approach we followed to develop the evaluation instruments for the 

DD. In Section 6, we reflect on the outcome of the evaluation process and conclude the paper in Section 

7.  

Overview of the Digital Doorway 

The DD project is a joint initiative between the South African Department of Science and Technology 

(DST) and the Meraka Institute of Council for Scientific and Industrial Research (CSIR). Based on the 

‗hole in the wall‘ concept from India (see www.hole-in-the-wall.com/), the project aims to promote 

computer literacy through unassisted learning (Gush et al., 2010). The systems are installed at venues 

such as schools, police stations and community centres. Since the commencement of the project, 206 

DDs have been installed around the country. 

 

DDs are housed in rugged, custom-designed kiosks with multiple terminals that can be accessed 

simultaneously by users. A three-terminal DD is shown in Figure 1.Each of the terminals has a metal 

keyboard with reinforced touchpad for input. The robust housing and metal keyboard help to minimize 

vandalism (Gush et al., 2010). Pre-loaded software applications and content, in the form of educational 

games, reference materials (Wikipedia-like pages), Mindset applications, and audio books, run on the 

Ubuntu Linux operating system. However, the interface does not follow any particular design standard 

or operating system interface.  

 

DDs are targeted at users with little or no computer literacy living in impoverished communities around 

South Africa. Although the project aims to provide access to computing technology to children and 

adults, the majority of DD users are children and young adults (Greyling and Smith, 2008;  Gush et al., 

2010). Recent data on application usage patterns showed that 77% of registered users are males, with a 

mere 23% females (Gush and De Villiers, 2010). 

 

Ever since the installation of the first DD in 2002, the DD project has mainly focused on providing 

physical computer access to underprivileged communities around the country. The systems were 

deployed without any formal usability evaluation of the software applications installed on them. 

http://www.hole-in-the-wall.com/
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Despite the fact that the project has focused on hardware development, the hardware does not currently 

support the use of assistive devices, such as screen readers for visually impaired users. Furthermore, the 

environment of use of the DD sometimes imposes additional restrictions on the use of the system (e.g. 

noise and glaring of the sun). It has thus become essential for us to consider, over and above usability, 

also the level of direct accessibility support in the evaluation of the DD. 

 

Our research focused on the development of suitable usability and accessibility evaluation methods that 

can be used to evaluate the existing applications and interfaces of the DD, and to assist in the design of 

future software applications to be deployed on the DD. This paper focuses on the research process we 

followed in developing these methods. 

Selecting appropriate research paradigm 

There are three classic research paradigms, namely the positivist, interpretive and critical (or 

constructionist) research paradigms. A fourth research paradigm that is becoming prominent in 

information systems research is design research (Fallman, 2003;  Stolterman, 2008;  Zimmerman et al., 

2007). 

 

A research paradigm relates to the philosophical worldviews that shape the conduct of research 

(Creswell, 2009;  Oates, 2006;  Terre Blanche and Durrheim, 2006). Three primary philosophical 

worldviews are the ontological, epistemological and methodological worldviews. Ontological views 

refer to the nature or form of the research area to be investigated, epistemological views relate to the 

relationship between the inquirer (researcher) and what can be known, while methodological views 

define the ways in which the inquirer can go about obtaining knowledge on the phenomenon of interest 

(Terre Blanche and Durrheim, 2006). A fourth type of worldview is the axiological view, which relates 

to ‗things the researcher holds in value‘ and the impact of such values on the conduct of research 

(Vaishnavi and Kuechler, 2004). Table 1  

 

provides a summary of the ontological, epistemological, methodological and axiological worldviews of 

the four research paradigms mentioned above.  

Figure 1: A three-terminal Digital Doorway (www.digitaldoorway.org) 

 

http://www.digitaldoorway.org/
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The following subsections provide a brief overview of the classic research paradigms and the design 

research paradigm, followed by a motivation for using design research in our study. 

The positivist research paradigm 

The positivist research paradigm, often called ‗the scientific method‘, is based on the assumption that 

there is an orderly arrangement to the world we live in. It is the de-facto paradigm of choice in natural 

sciences research, for example, physics, biology and chemistry. Positivist researchers‘ epistemological 

belief is that the physical and social reality exist independent of the researcher, and that the object of 

study possesses characteristics that can be measured objectively (Myers, 1997;  Oates, 2006;  Vaishnavi 

and Kuechler, 2004). 

 

Positivist researchers typically employ quantitative research methods, which can take the form of 

experiments or hypothesis testing (Myers, 1997;  Terre Blanche and Durrheim, 2006;  Vaishnavi and 

Kuechler, 2004). Findings from such research can typically be repeated and generalized to the entire 

population (Olivier, 2004;  Oates, 2006).  

 

 

Table 1: Philosophical assumptions of the four research paradigms (Adebesin, 2011;  Terre Blanche 

and Durrheim, 2006;  Vaishnavi and Kuechler, 2004) 

 Philosophical assumptions 

Research 

paradigms 

Ontology Epistemology Methodology Axiology 

Positivist - Single, stable 

reality 

- Law-like 

- Objective 

- Detached 

observer 

- Experimental 

- Quantitative 

- Hypothesis 

testing 

- Truth 

(objective) 

- Prediction 

Interpretive - Multiple realities  

- Socially 

constructed 

- Empathetic 

- Observer 

subjectivity 

- Interactional 

- Interpretation 

- Qualitative 

- Contextual 

understanding 

Critical/ 

Constructionist 

- Socially 

constructed 

reality 

- Discourse 

- Power 

- Suspicious 

- Political 

- Observer 

constructing 

  Versions 

- Deconstruction 

- Textual analysis 

- Discourse   

analysis 

- Inquiry is 

value-bound 

- Contextual 

understanding 

- Researcher‘s 

values affect 

the study 

Design - Multiple, 

contextually 

situated realities 

- Knowing 

through 

making 

- Context-based 

construction 

- Developmental 

- Impact analysis 

of artefact on 

composite 

system 

- Control 

- Creation 

- Understanding  
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The interpretive research paradigm 

The interpretive research paradigm is based on the assumption that there is no single reality out there 

and people‘s knowledge of reality is a construction of their minds. Such construction is constantly in 

flux, and it is influenced by language, shared meanings and societal norms (Klein and Myers, 1999;  

Oates, 2006;  Terre Blanche and Durrheim, 2006;  Vaishnavi and Kuechler, 2004). It is one of the de-

facto paradigms of choice in social sciences research. 

 

Ontologically, the interpretive researcher assumes multiple realities, which are socially constructed. In 

contrast to the positivist, an interpretive researcher is not detached from research participants and the 

aim is to obtain a rich understanding of the study context rather than make predictions (Oates, 2006;  

Terre Blanche and Durrheim, 2006;  Vaishnavi and Kuechler, 2004). Interpretive studies typically 

employ qualitative methods such as participant observation, interviews, case studies, and action 

research (Creswell, 2009;  Oates, 2006;  Vaishnavi and Kuechler, 2004). 

The critical or constructionist research paradigm 

The critical research paradigm, like interpretive research, is based on the assumption that reality is 

socially constructed. However, it goes further, supporting the notion that such construction is 

influenced by various power relations that exist amongst people, for example, political, cultural and 

economic power relations. In addition to attempting to understand the prevailing social context, the 

primary goal of the critical researcher is to emancipate people from injustices (Myers, 1997;  Oates, 

2006). 

As in interpretive studies, critical researchers often utilize qualitative research methods, such as 

ethnography and case studies, where the researcher goes beyond mere discovery of the culture of a 

specific group and seeks to uncover centres of power, unstated assumptions and so on, with the aim of 

empowering the group. Action research is another method that can be employed in critical research, 

where the ensuing change enables people to challenge those in position of power (Oates, 2006). 

The design research paradigm 

According to Bayazit (2004) design research is concerned with the expression of man-made things, how 

these things perform their jobs, and how they work. Design research by definition changes the state of 

the world through the introduction of man-made artefacts (Vaishnavi and Kuechler, 2004). Hevner et al. 

(2004:76) described design research as essentially being a ―problem-solving paradigm, with the aim of 

creating innovations. The innovations provide the definition of ideas, practices, technical capabilities, 

and products, such that the analysis, design, implementation, management, and use of information 

systems can be effectively and efficiently accomplished‖. Design research is traditionally employed in 

engineering fields and what is termed ‗science of the artificial‘ (Hevner et al., 2004).  

Ontologically, design researchers assume multiple, contextually-situated world states. The ontological 

viewpoints shift in design research through the various circumscription cycles. The epistemological 

assumption of the design researcher is rooted in the concept of ‗knowing through making‘ (Vaishnavi 

and Kuechler, 2004). 

Design research was found to be the most appropriate research paradigm to use in our research. 

Why design research? 

An immediate question that may arise in the mind of the reader is why we have chosen the design 

research paradigm over any of the others. 
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Science may be viewed as the process of designing theories (Walls et al., 1992). While science is 

concerned primarily with analysis, design is oriented towards synthesis. A scientist becomes a designer 

when he designs instruments to test theories, and a designer sometimes becomes a scientist if he applies 

scientific theories in implementing his designs. The purpose of a theory is prediction or explanation of a 

phenomenon. Natural science theories, as used by positivists, pertain to the physical or biological world 

and explain relationships in the natural world or predict the behaviour of aspects of that world. Social 

science theories, as used by the interpretivists and critical realists, perform the same function for the 

behaviour of people either individually or in groups.  

 

The primary difference between the natural and social science theories and design theories lies in how 

they deal with purposeful behaviour or goals (Walls et al., 1992). Goals have no meaning in natural 

science as such. The only goals that exist in this domain are those by the theorists who are constructing 

the theories. Social science theories may deal with goals as the objects of study, but the purpose of the 

theory is to explain why specific goals exists or to predict the outcomes associated with goals; it is not 

to achieve those goals.  

The purpose of a design theory is to support the achievement of goals and must deal with goals as 

contingencies (Walls et al., 1992). It can never involve pure explanation or prediction, but is rather 

prescriptive. Design theories are composite theories encompassing theories from the natural, social and 

mathematical sciences, and show how explanatory, predictive or normative theories can be put to 

practical use.  

 

In the research reported on in this paper, we had a goal, namely to derive application-specific heuristics, 

and to evaluate the usability and direct accessibility support provided in the DD. It therefore closely fits 

the fundamentals of design theory and therefore design (science) research.  

 

Design research is a set of analytical techniques and perspectives complementing the positivistic 

(natural) and interpretivistic (social) perspectives on information systems research (Vaishnavi and 

Kuechler, 2004) and supporting design theory. It involves the analysis of the use and performance of 

designed artefacts in order to comprehend, explain and often improve the behaviour of aspects of 

information systems. In the process of doing so, it may involve methods typically used by the positivist 

or interpretivist paradigms. We also need to clarify the issue of action research compared to design 

research. Action research (often employed in interpretive or critical research) aims to contribute to both 

the practical concerns of people in a specific situation and to the goals of social science through joint 

collaboration within the boundaries of a mutually acceptable ethical framework (Rapoport, 1970). The 

definition assumes a concrete client, making it highly context dependent.  Some researchers incorrectly 

tend to equate it with design research. When compared with action research, an essential difference is 

that design research assumes neither any specific client nor joint collaboration between the researcher 

and the client. The developed artefact typically aims at addressing a specific class of problems (or class 

of artefacts) (Walls et al., 1992) in a way that is useful in addressing specific problems of a specific 

client, in our case the DD and the Meraka development team.  More fundamentally, design research is a 

research orientation (paradigm), while action research is a research method (that may be employed in 

design research, for example in evaluating the artefact).  
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The design research process 

The word ‗design‘ represents both a verb and a noun, in other words, both a process and a product 

(Walls et al., 1992). Thus design research must have two aspects: one that deals with the process of 

design and one that deals with the product of design (the artefact). 

Design research generally consists of iterations through five phases (Vaishnavi and Kuechler, 2004), as 

illustrated in Figure 2: 

1. Awareness of problem: This is the phase where the design researcher becomes aware of the 

problem. This may emanate from multiple sources, such as, academia or industry. The end product 

of this phase is a proposal for new research. 

2. Suggestion: The suggestion phase, which is closely linked to the awareness phase, is a creative 

phase wherein the design researcher envisions new functionality. The new functionality may be 

based on new or existing components. This phase results in tentative design, for example a 

prototype.  

3. Development: This is the phase where the artefact, which is based on the tentative design, is 

created. The implementation technique utilized will vary, depending on the artefact being created. It 

is not compulsory for the implementation to be novel, since uniqueness lies in the design and not 

the creation of the artefact. 

4. Evaluation: This is the phase where the developed artefact is assessed, using quantitative and 

qualitative methods to tentatively explain any deviation from expectations. Embedded in the 

evaluation phase is an analytic sub-phase, where the design researcher hypothesises on the 

behaviour of the artefact. The evaluation results, together with lessons learnt from the development 

phase feed back into the next iteration, which starts at the second phase. These cycles of 

Figure 2: Phases of design research (Vaishnavi and Kuechler, 2004) 
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suggestions, development and evaluation continues until the end product is assessed as ‗good 

enough‘. 

5. Conclusion: This is the final phase of the current research effort, which culminates in the 

development of a satisficing artefact, or the production of an artefact whose behaviour is judged as 

‗good enough‘, although not necessarily optimal. In the conclusion phase, researchers compile 

reports and group lessons learnt into those that add to the body of knowledge and those that may 

lead up to further research.  

New knowledge production is indicated by the arrows labelled Operation and Goal Knowledge and 

Circumscription. Circumscription is particularly important in design research since it generates the 

understanding that can only be gained by the act of construction, and is based on the logic that assumes 

every fragment of knowledge is valid only in certain situations (Vaishnavi and Kuechler, 2004). The 

researcher learns when things do not work according to theory, due to misunderstanding, 

incompleteness, etc. The interruption of the design process and forcing it back to the awareness phase 

constitutes valuable constraint-knowledge that contributes to the understanding of incomplete 

knowledge that informed the original design. 

The product of design research in the context of information systems include: constructs (the 

conceptual vocabulary of a problem or solution domain), models (set of propositions or statements 

articulating the relationships among constructs), methods (set of steps to perform a task), instantiations 

(operationalization of constructs, models and methods in an environment) (March and Smith, 1995), 

and better theories (Rossi and Sein, 2003). 

The process of evaluating the Digital Doorway 

Our research followed the design research process articulated by Vaishnavi and Kuechler (2004), and 

described in section 4. It involved two nested cycles of the design research phases. The goal of the first 

(outer) cycle was to determine appropriate evaluation methods to evaluate the usability and accessibility 

of the DD, while the goal of the second (inner) cycle was to develop the specific heuristics for 

evaluating the DD. The following two subsections discusses these two cycles, respectively. 

Designing appropriate evaluation methods for the DD 

The application of the five phases of design research during the first cycle to design appropriate 

usability and accessibility evaluation methods for the DD, as illustrated in Figure 3, involved: 

1. Awareness of problem: The first DD was installed at the rural community of Cwili in the Eastern 

Cape Province in 2002. Until our research, the DD project has primarily focused on providing 

physical computer access. The systems are deployed without conducting any usability evaluation or 

applicability tests on the software installed on the system. Given the important role that usability 

and accessibility has to play in the effort to narrow the digital divide (bridges.org, n.d;  Nielsen, 

2006;  Wilson, 2006), this phase led to the realization of the need to evaluate the usability and 

direct accessibility support provided by the DD to determine whether the target user groups are able 

to use the system to perform real tasks. 

2. Suggestion phase: This phase investigated the applicability of the standard usability and 

accessibility evaluation methods for evaluating a selection of interfaces and applications installed 

on the DD, in order to determine the appropriate evaluation method(s) for the DD. Our choice of 

evaluation method(s) was influenced by the physical and logistical constraints imposed by the DD, 

the importance of involving real users and availability of requisite resources.  

Although we had access to a state-of-the-art usability testing laboratory, practical considerations 

meant that we could not use controlled usability testing method since it was not feasible to 
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physically move the DD to the usability laboratory. Furthermore, observation and logging software 

in the usability laboratory is only compatible with the Windows operating system while the 

applications on the DD run on the Ubuntu Linux operating system. Also, the DD does not support 

the use of assistive devices, which makes the inclusion of users with disabilities impossible. Thus, 

we selected the heuristic evaluation method as the primary evaluation method. Application-specific 

heuristics were required for the purpose and had to be developed. To complement the heuristic 

evaluation, we chose, as triangulation instruments during the evaluation phase, to conduct field 

evaluation through direct observations and questionnaires at a local school where the context of DD 

usage is retained. 

 

 

3. Development: This phase represents the development of application-specific heuristics for 

evaluating the interfaces and applications installed on the DD. The phase triggered the second, 

inner cycle of design research, discussed in section 5.2. A selection of the heuristics to be used by 

the expert evaluators were used to form the basis of the semi-structured questionnaires to be used 

during the field evaluation. 
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4. Evaluation: This phase represents the formal evaluation of the DD through the involvement of 

expert evaluators and real users. Using the heuristic evaluation method, a team of five usability 

and/or accessibility experts evaluated a selection of interfaces and applications on the DD 

(Adebesin et al., 2010a). To complement the heuristic evaluation, nine learners participated in a 

field evaluation where we observed their interaction with applications on the DD as they completed 

pre-defined tasks (Adebesin et al., 2010b). A post-evaluation questionnaire was also completed by 

participants.  

5. Conclusion: This is the final phase of the research where findings from the study was compiled and 

communicated to high-level managers and the DD project team members. Detail of the findings 

from the evaluation can be obtained from (Adebesin et al., 2010a;  Adebesin et al., 2010b). 

 

Designing application-specific heuristics for the DD 

This cycle was triggered during the development phase of the outer cycle. It involved the development 

of application specific heuristics for the DD. The application of the five phases of design research to 

design appropriate application-specific heuristics for the DD, as illustrated in Figure 4, involved: 

1. Awareness of problem: The suggestion phase of the outer design research cycle identified the 

heuristic evaluation method as being suitable for evaluating the usability and direct accessibility 

support provided in the DD. However, the value of the heuristic evaluation method is dependent on 

the use of appropriate heuristics. General-purpose heuristics, such as those by Nielsen (1994), are 

inadequate for assessing accessibility. Neither are they suitable for evaluating the special usability 

requirements of educational games. Hence, it was essential to develop an integrated set of heuristics 

focusing on the characteristics of the interfaces and applications evaluated. 

2. Suggestion: This phase involved an extensive literature investigation of existing principles and 

guidelines for the design of usable and accessible interactive systems. In addition, guidelines for the 

design of computer-based educational game applications were also reviewed. 

3. Development: This phase represents the development of the multi-category evaluation heuristics for 

evaluating the DD. The heuristic set focused on general usability, form interface design guidelines, 

direct accessibility, and educational game usability. We reviewed the principles of usable interface 

design proposed by Dix et al. (2004), Gelderblom‘s (2008) guidelines for the design of children‘ 

technology, Mayhew‘s guidelines for the design of form-fill interfaces (1992), Nielsen‘s heuristics  

(1994), the usability principles by Preece et al. (2007), the design principles by Norman (2001), and 

Shneiderman‘s (1998) golden rules for interface design, for their appropriateness in evaluating the 

interfaces and applications installed on the DD.  

 To cater for direct accessibility issues, we looked at the seven principles of universal design (Story 

et al., 1998), the web content accessibility guidelines 1.0 (1999), Section 508 of the United State 

(2000), and IBM software accessibility checklists (2009). Because the applications evaluated are 

also educational games, we reviewed guidelines that relate specifically to such applications. Game-

specific guidelines studied are those proposed by Alessi and Trollip (2001), Desurvire, Caplan and 

Toth (2004), Malone (1980, 1981), and Shelley (2001). 
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      To determine the applicability or otherwise of the principles and guidelines to DD context, we 

examined each of the principles and guidelines taking into account the interfaces and applications 

to be evaluated, the types of users the DD is aimed at, and the typical environment of DD usage. 

For example, we found the principle of multithreading (as proposed by Dix et al. (2004)) was not 

pertinent to the usability of the DD since the system only supports the execution of one task at a 

time.  

 

 We grouped the heuristics into four categories, namely: general usability, form usability, direct 

accessibility, and educational game usability heuristics respectively. 

 

 

Figure 4: Inner cycle of the design research process – designing appropriate application-specific 

heuristics for the DD 

Awareness of Problem: 
Currently there is no 

appropriate instrument 
available to evaluate the DD 

applications

Suggestion: Literature 
investigation of existing 

usability, accessibility, and 
educational game design 

guidelines

Development: Analysis of the 
usability, accessibility, and 
educational game design 

guidelines for their 
appropriateness to the DD 

context

Evaluation: Testing of the 
developed heuristics by 
researchers and expert. 

Modifications made based on 
findings and suggestions

Conclusion:  Appropriate set of 
heuristics developed.
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design of interactive 

systems
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for evaluating the DD
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4. Evaluation: This is the phase where we evaluated the developed heuristics for their level of 

coverage of the DD environment. An initial evaluation was done by the first author, where she 

conducted a heuristic evaluation of a selection of interfaces and applications on the DD. Problems 

identified were matched to the heuristics. The heuristics were modified to provide for problems that 

could not be matched to any heuristic. 

Following the initial evaluation and modifications to the heuristics, an expert with usability and 

accessibility experience conducted another round of heuristic evaluation on the selected interfaces 

and applications with the aim of assessing the completeness and terminology usage in the heuristic 

set. Further modifications were made to the heuristics based on findings and suggestions from this 

expert. 

The output of this phase was the set of multi-category heuristics which were used by independent 

expert evaluators during a formal heuristic evaluation of the DD. Due to page restrictions, we could 

not provide the complete set of heuristics derived (the set is available in (Adebesin, 2011)).  

5. Conclusion: This phase marks the end of the inner cycle of the design research process. Following 

the process of design-evaluate-redesign, the set of heuristics were judged as being adequate for 

evaluating the selection of interfaces and applications installed on the DD. Thus the evaluation 

phase of the outer cycle was resumed.  

Discussion  

The output (artefact) of our research was a tool to evaluate the application and interfaces of the DD. 

The activities carried out to develop the tool mapped well with the phases of the design research 

approach, which typically involves an iterative process of design-evaluate-redesign. Using the design 

research paradigm, we were able to generate a rich set of evaluation heuristics over three iterations 

(circumscription). In addition, the fact that an evaluation phase is explicitly built into the design 

research process ensured that the emerging heuristics were assessed for their appropriateness to DD the 

context. 

Scientific research in general is characterised by the principles of abstraction, originality, justification 

and publication, to distinguish itself from solutions developed in the practitioner community (i.e. user 

organizations) or by commercial providers (i.e. software vendors, consulting companies). To be 

scientific, each artefact in information systems research must be applicable to a class of problems 

(abstraction), contribute to the advancement of knowledge (originality), be justified in a 

comprehensible manner and must allow for its validation (justification), and yield a benefit for the 

respective stakeholder groups (benefit). Design-oriented IS research is normative in the sense that the 

development of the artefacts is guided by the desire to yield a specific benefit and to satisfy certain 

objectives (Österle et al., 2010).  

Employing the design research paradigm and the design research process proposed by Vaishnavi and 

Kuechler (2004), we were able to meet all the principles for scientific research and specifically 

scientific research in the realm of information systems:  

 Abstraction: The class of problems is the evaluation of non-standard interactive computer systems 

such as the DD. 

 Originality: The set of application specific heuristics developed is completely novel. The use of 

heuristics to evaluate interactive systems is generally considered to be straightforward, flexible and 

cost-effective, especially when the target system is a standard application. However, the challenge 
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is in the selection of appropriate evaluation heuristics when the application in question is non-

standard, as is the case with the DD. 

 Justification: Justification and validation took place continuously using a variety of methods, 

including expert reviews, field studies and questionnaires. 

 Benefit: The resulting evaluation heuristics would not only benefit the developers of software and 

interfaces for the DD, but also the wider community of users at which the use of DD is aimed.  

The choice of research paradigm must also be considered  would one of the other paradigms not have 

sufficed? Some remarks can be made in addition to our discussion in section 3.5. The study was a 

typical qualitative research study. It therefore did not fit a typical positivistic research approach 

involving quantitative methods. While some aspects of the study may fit a typical interpretive research 

paradigm, involving qualitative data gathering methods such as a directed literature review and analysis 

of existing usability evaluation methods, the interpretive research paradigm did not adequately 

represent the iterative activities that were required for our study, and neither the goal-directed nature of 

our research. The latter is particularly unique in the design research approach.  

Conclusion 

In this paper, we presented the process to establish the appropriate usability and accessibility methods 

for the evaluation a selection of interfaces and applications installed on the DD, as well as the 

derivation of a set of multi-category heuristics suitable for assessing the usability and direct 

accessibility support provided in the DD, using the design research paradigm.  

We described how two cycles of design research phases were utilized to guide the decision on 

appropriate evaluation methods, the generation of application-specific heuristics (following the 

selection of heuristic evaluation as the primary evaluation method), and the process we followed to 

ensure that we produce a heuristic set that provide adequate coverage for the interfaces and applications 

that were evaluated. 

Design research proved to be an appropriate research paradigm to follow when embarking on the 

development of suitable usability and accessibility evaluation methods in the HCI domain. 

References  

Adebesin, F., Kotzé, P. & Gelderblom, H. (2010a). The Complementary Role of Two Evaluation 

Methods in the Usability and Accessibility Evaluation of a Non-Standard System. In:  Annual Research 

Conference of the South African Institute of Computer Scientists and Information Technologists, 2010a 

South Africa:Bela-Bela. 

Adebesin, F., Kotzé, P. & Gelderblom, H. (2010b). The Impact of Usability on Efforts to Bridge the 

Digital Divide. In:  4th International Development Informatics Association Conference, 2010b South 

Africa: Cape Town. 

Adebesin, T. F. (2011). Usability and Accessibility Evaluation of the Digital Doorway. Dissertation, 

UNISA. 

Alessi, S. M. & Trollip, S. R. (2001). Multimedia for Learning: Methods and Development, 

Massachusetts, Allyn & Bacon. 

Archer, L. B. (1981). A view of the nature of the design research. In: JACQUES, R. & POWELL, J. A. 

(eds.) Design, Science, Method. Guilford, Surrey: IPC Business Press Ltd. 



Design research as a framework to evaluate the usability and accessibility of the Digital 

Doorway  -   F. Adebesin, P. Kotze & H. Gelderblom  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 320 

 

Barnum, C. M. (2002). Usability Testing and Research, Massachusetts, Allyn & Bacon. 

Bayazit, N. (2004). Investigating Design: A Review of Forty Years of Design Research. Design Issues, 

20, 16-29. 

Berry, B. (2003). Adapting Heuristics for Notification Systems. In:  41
st
 Annual ACM South-East 

Conference, 2003 Georgia: Savannah. 

Bridges.Org. (n.d). Real Access / Real Impact Criteria. Available: http://www.bridges.org/Real_Access 

(Accessed 31 May 2010). 

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 

California, Sage. 

Desurvire, H., Caplan, M. & Toth, J. A. (2004). Using Heuristics to Evaluate the Playability of Games. 

In:  Conference on Human Factors in Computing Systems, CHI 2004, 2004 Vienna: Austria. ACM, 

1509-1512. 

Dix, A., Finlay, J., Abowd, G. D. & Beale, R. (2004). Human-Computer Interaction, London, Pearson 

Education Ltd. 

Fallman, D. (2003). Design-oriented Human—Computer Interaction. In:  SIGCHI Conference on 

Human Factors in Computing Systems, 2003 USA: Lauderdale. 225-232. 

Gelderblom, J. H. (2008). Designing Technology for Young Children: Guidelines Grounded in a 

Literature Investigation on Child Development and Children's Technology. Thesis, UNISA. 

Greeff, M. & Kotzé, P. (2009). A Lightweight Methodology to Improve Web Accessibility. In:  Annual 

Research Conference of the South African Institute of Computer Scientists and Information 

Technologists, 2009 South Africa: Vanderbijlpark. 30-39. 

Greyling, E. & Smith, R. (2008). An innovative ICT Solution to Steer Rural Communities to Global 

Understanding: A Case Study From Durban, South Africa. In:  World Library and Information 

Congress: 74
th
 IFLA General Conference and Council, 2008 Canada: Quebec. 1-12. 

Gush, K. & De Villiers, M. R. (2010). Application Usage of Unsupervised Digital Doorway Computer 

Kiosks in Remote Locations in South Africa. In:  Annual Research Conference of the South African 

Institute of Computer Scientists and Information Technologist, 2010 South Africa: Bela-Bela. 93-103. 

Gush, K., De Villiers, M. R., Smith, R. & Cambridge, G. (2010). Digital Doorways. In: STEYN, J., 

BELLE, J. P. & MANSILLA, E. V. (eds.) ICTs for Global Development and Sustainability: Practice 

and Applications. Pennsylvania: IGI Global. 

Harty, J. (2011). Finding Usability Bugs with Automated Tests. Communications of the ACM, 54, 44-

48. 

Henry, S. L. (2002). Understanding Web Accessibility. In: THATCHER, J., BOHMAN, P., BURKS, 

M. R., HENRY, S. L., REGAN, B., SWIERENGA, S., URBAN, M. D. & WADDELL, C. D. (eds.) 

Constructing Accessibility Web Sites. Birmingham: Glasshaus. 

http://www.bridges.org/Real_Access


Design research as a framework to evaluate the usability and accessibility of the Digital 

Doorway  -   F. Adebesin, P. Kotze & H. Gelderblom  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 321 

 

Henry, S. L. (2007). Just Ask: Integrating Accessibility Throughout Design. Available: 

http://www.uiaccess.com/JustAsk/ (Accessed 14 August 2009). 

 

Hevner, A. R., March, S. T., Park, J. & Ram, S. (2004). Design Science in Information Systems 

Research. MIS Quarterly, 28, 75-105. 

Ibm. (2009). IBM Software Accessibility Checklist. Available: http://www-

03.ibm.com/able/guidelines/software/accesssoftware.html (Accessed 24 November 2009). 

International Organization for Standardization. (1998). ISO 9241-11 Ergonomic Requirements for 

Office Work with Visual Display Terminals (VDTs) - Part 11: Guidance on Usability. 

Jeffries, R., Miller, J. R., Wharton, C. & Uyeda, K. (1991). User Interface Evaluation in the Real 

World: A Comparison of Four Techniques. In:  SIGCHI Conference on Human Factors in Computing 

Systems, 1991 USA: New Orleans. ACM, 1-12. 

Klein, H. K. & Myers, M. D. (1999). A Set of Principles for Conducting and Evaluating Interpretive 

Field Studies in Information Systems. MIS Quarterly. Available: http://www.jstor.org/stable/249410 

(Accessed 03 July 2009). 

Malone, T. W. (1980). What Makes Things Fun to Learn? Heuristics for Designing Instructional 

Computer Games. In:  3
rd

 ACM SIGSMALL Symposium and 1
st
 SIGPC Symposium on Small Systems, 

1980 USA: California. 162-169. 

Malone, T. W. (1981). Toward a Theory of Intrinsically Motivating Instruction. Cognitive Science, 5, 

333-369. 

March, S. T. & Smith, G. F. (1995). Design and natural science research on information technology. 

Decision Support Systems, 15, 251-266. 

Mayhew, D. J. (1992). Principles and Guidelines in Software User Interface Design, New Jersey, 

Prentice Hall, Inc. 

Myers, M. D. (1997). Qualitative Research in Information Systems. MIS Quarterly. Available: 

http://www.qual.auckland.ac.nz/ (Accessed 25 May 2010). 

Nielsen, J. (1994). Heuristic Evaluation. In: NIELSEN, J. & MACK, R. L. (eds.) Usability Inspection 

Methods. New York: John Wiley & Sons, Inc. 

Nielsen, J. (2003). Usability 101: Introduction to Usability. Available: 

http://www.useit.com/alertbox/20030825.html (Accessed 20 July 2009). 

Nielsen, J. (2006). Digital Divide: The Three Stages. Available: http://www.useit.com/alertbox/digital-

divide.html (Accessed 30 April 2010). 

Nielsen, J. (n.d). How to Conduct a Heuristic Evaluation. Available: 

http://www.useit.com/papers/heuristic/heuristic_evaluation.html (Accessed 03 August 2009). 

Norman, D. A. (2001). The Design of Everyday Things, London, MIT Press. 

http://www.uiaccess.com/JustAsk/
http://www-03.ibm.com/able/guidelines/software/accesssoftware.html
http://www-03.ibm.com/able/guidelines/software/accesssoftware.html
http://www.jstor.org/stable/249410
http://www.qual.auckland.ac.nz/
http://www.useit.com/alertbox/20030825.html
http://www.useit.com/alertbox/digital-divide.html
http://www.useit.com/alertbox/digital-divide.html
http://www.useit.com/papers/heuristic/heuristic_evaluation.html


Design research as a framework to evaluate the usability and accessibility of the Digital 

Doorway  -   F. Adebesin, P. Kotze & H. Gelderblom  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 322 

 

Oates, B. J. (2006). Researching Information Systems and Computing, London, Sage. 

Olivier, M. S. (2004). Information Technology Research: A Practical Guide for Computer Science and 

Informatics, Pretoria, Van Schaik. 

Österle, H., Becker, J., Frank, U., Hess, T., Karagiannis, D., Krcmar, H., Loos, P., Mertens, M., 

Oberweis, A. & Sinz, E. J. (2010). Memorandum on Design-oriented Information Systems Research. 

European Journal of Information Systems, 19, 1-4. 

Preece, J., Rogers, Y. & Sharp, H. (2007). Interaction Design: Beyond Human-Computer Interaction, 

Chichester, John Wiley & Sons Ltd. 

Rapoport, R. N. (1970). Three dilemmas in action research. Human Relations, 23, 499 - 513. 

Rossi, M. & Sein, M. (2003). Design Research Workshop: A Proactive Research Approach. IRIS 26. 

Shelley, B. (2001). Guidelines for Developing Successful Games. Available: 

http://jnoodle.com/careertech/files/GuidelinesDevelopingSuccessfulGames.pdf (Accessed 10 March 

2010). 

Shneiderman, B. (1998). Designing the User Interface: strategies for Effective Human-Computer 

Interaction, California, Addison Wesley Longman, Inc. 

Sim, G., Read, J. C. & Cockton, G. (2009). Evidence Based Design of Heuristics for Computer 

Assisted Assessment. In: GROSS, T., GULLIKSEN, J., KOTZÉ, P., OESTREICHER, L., 

PALANQUE, P., PRATES, R. O. & WINCKLER, M. (eds.) Human-Computer Interaction - 

INTERACT 2009. SpringerLink. 

Stolterman, E. (2008). The Nature of Design Practice and Implications for Interaction Design Research. 

International Journal of Design, 2, 55-65. 

Story, M. F., Mueller, J. L. & Mace, R. L. (1998). The Universal Design File: Designing for People of 

All Ages and Abilities. Available: 

http://eric.ed.gov/ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/19/ac/11.pdf 

(Accessed 17 November 2009). 

Terre Blanche, M. & Durrheim, K. (2006). Histories of the Present: Social Science Research in 

Context. In: TERRE BLANCHE, M., DURRHEIM, K. & PAINTER, D. (eds.) Research in Practice: 

Applied Methods for The Social Sciences. Second Edition ed. Cape Town: University of Cape Town 

Press. 

United States Access Board. (2000). Electronic and Information Technology Accessibility Standards 

(Section 508). Available: http://www.access-board.gov/sec508/standards.htm (Accessed 09 November 

2009). 

Vaishnavi, V. & Kuechler, W. (2004). Design Research in Information Systems. Available: 

http://desrist.org/design-research-in-information-systems/ (Accessed 17 November 2009). 

http://jnoodle.com/careertech/files/GuidelinesDevelopingSuccessfulGames.pdf
http://eric.ed.gov/ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/19/ac/11.pdf
http://www.access-board.gov/sec508/standards.htm
http://desrist.org/design-research-in-information-systems/


Design research as a framework to evaluate the usability and accessibility of the Digital 

Doorway  -   F. Adebesin, P. Kotze & H. Gelderblom  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 323 

 

Walls, J., Widmeyer, G. R. & El Sawy, O. A. (1992). Building an information systems design theory 

for vigilant EIS. Information Systems Research, 3, 36 - 59. 

Wilson, E. J. (2006). The Information Revolution and Developing Countries, London, MIT Press. 

World Wide Web Consortium. (1999). Web Content Accessibility Guidelines 1.0. Available: 

http://www.w3.org/TR/WAI-WEBCONTENT/ (Accessed 7 May 2009). 

Zimmerman, J., Forlizzi, J. & Evenson, S. (2007). Research Through Design as a Method for 

Interaction Design Research in HCI. In:  SIGCHI Conference on Human Factors in Computing 

Systems, 2007. 493-505. 

 

Acknowledgements 

We thank the DD team at Meraka Institute for making the system available for the evaluation exercise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.w3.org/TR/WAI-WEBCONTENT/


Intentional Learning Space: A Paradigm for Guiding Research on Instructional Design 

-   R. M. Branch, T. J. Kopcha  

 

Design, development & research, 26-27 September, 2011; Cape Town Page 324 

 

Digital Storytelling: An empathetic research tool for new product innovation 

 

Renu Madhav Zunjarwad 

College of Architecture, Phoenix, USA 

 

Abstract 

The ‗Voice of the Consumer‘ has now become a standard part of the toolkit of researchers and 

many companies are experimenting with novel ways of engaging consumers to gain 

competitive advantage in businesses. This research paper aims to showcase ‗Digital 

Storytelling‘ as a new deep learning tool in empathetic research to empower today‘s designers 

to face challenges of understanding complex user-product relationships.   

 

People have personalities, hopes, fears, dreams, and aspirations. These are liable to affect the 

way they respond to or interact with products. Digital Storytelling can be used as one of the 

divergent research tools to achieve deeper level of insight about consumers to design 

products, they can connect with. This study explores three short digital stories as case studies 

and presents consumer evaluation in the context of four-pleasure framework. 

Four pleasure framework by Patrick Jordan (2000: 13) is used here to cluster participant 

characteristics under each of the four headings, physio-pleasure, socio pleasure, psycho 

pleasure, and ideo-pleasure. This assertion further helps in building a comprehensive and 

holistic picture of people‘s requirements for products. 

 

This research paper further discusses advantages and limitations of Digital Storytelling as an 

empirical method. Although generalizations regarding the findings in the study are limited by 

its scope, this study however does provide evidence for broader and more comprehensive 

research in this domain. It is significant to consider that in research, when innovative 

knowledge is created new horizons into the unknown and unexplored are opened up.    

 

Keywords 

Digital Storytelling, Four pleasure framework, New product innovation research,  

 

Introduction: 

The endurance of relationship between people and products is not based on functionality or price alone, 

rather it is an entire experience that tenders pleasure, warmth, and ‗fuzzies‘. One of the most important 

skills to design such consumer products can be to create valuable, compelling, and empowering 

experiences for users through products. Meeting this challenge requires not only to have an 

understanding of how people use products but also a wider role that products play in people‘s lives. 

Today‘s researchers, designers, and businesses are thinking innovatively to explore new ways to tap 

into minds, passions, aspirations, or even unarticulated ideas of the consumers to create better 

experiences (Palmer, 2007: 1-4) 

 

Qualitative consumer research methods like interviews, survey, focus groups and other interpersonal 

research tools focus on what consumers say but can not fully achieve a deeper level of insight or 

holistic understanding about consumers‘ emerging needs. Product experience is a multifaceted 

phenomenon that involves manifestations such as subjective feelings, behavioral reactions, expressive 
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reactions, and physiological reactions (Hekkert, Desmet, 2007: 59). Patrick Jordan (2000: 2-10) also 

explains that traditional research and usability based approaches are no longer sufficient for the design 

profession to think of people in such limited terms. One of the important considerations is changing 

attitudes and improving knowledge of consumers for whom products, services, and experiences are 

designed. This is a reason why conventional wisdom that ‗consumers can‘t innovate‘ is being turned 

upside down as encouraging consumers to walk along right from research phase is a novel developing 

approach. Businesses and corporations are also more inclined to this new ‗co-creation‘ thinking as it is 

fetching fortune and the most desired competitive advantage.     

 

This is the reason why many companies and research firms are exploring new methods to engage 

consumers as much as possible. Ethnographic methods are derived from behavioral sciences and can 

achieve deeper level insight about consumers. As explained by Mcgrath (1994: 153), ‗methods are the 

tools, the instruments, and procedures by which a science gathers and analyzes information. Like tools 

in other domains, different methods can do different things. Each method should be regarded as 

offering potential opportunities not available by other means, but also as having inherent limitations.‘ 

This research paper explores ‗Digital Storytelling‘ as one of the non-traditional visual ethnography 

research method to gain deep consumer insights by studying experiences they share. 

 

Three digital stories analyzed in this study are used for consumer evaluation in the context of four-

pleasure framework. These three stories are personal narratives and revolve around significant events in 

participants‘ lives. These experiences are closely evaluated and four-pleasure framework is used to 

cluster participant characteristics under each of the four headings, physio pleasure, socio pleasure, 

psycho pleasure, and ideo pleasure that consumers may seek and products may bring. This assertion 

further helps in building a comprehensive and holistic picture of people‘s requirements for products. 

 

It is important to consider that pleasure based assessments are about holistic understanding of the 

participants to respect and celebrate human diversity (Jordan, 2000: 206). They are about understanding 

experiences and benefits users expect from products and how these can be delivered through products, 

which can bring joy into their lives. This research is somewhat narrow in its scope and provides a few 

clues in terms of generalisability and more comprehensive research in future. It was observed that 

‗Digital Storytelling‘ is an effective deep learning tool in empathetic research however it needs to be 

used in combination with other research tools to check and establish validity of the data. This research 

has been driven by a desire to understand better the nature and implementation of ‗Digital Storytelling‘ 

method in user-centered research. It is significant to consider that no comparison studies were made in 

this study with participants from different age groups, ethnicities or culture. The insights regarding 

advantages and disadvantages of this method will be used to fuel more extensive research study in near 

future as it can open new potential horizons into the unknown and unexplored.  

 

Theoretical background 

 

Digital Storytelling as a narrative 

As explained by Gubrium and Turner (2011: 470), as an emergent technological method in social 

research, digital storytelling adds to the picture of narrative inquiry.  One theory in educational research 

holds that humans are storytelling organisms who, individually and socially, lead storied lives 

(Connelly & Clandinin, 1990: 2). Thus the study of narrative is the studies of the ways humans 
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experience the world. There are many powerful examples of uses of individual‘s lived stories as data 

sources (Connelly & Clandinin, 1990: 4-5). Storytelling has evolved throughout the history. The first 

stories were told through pictures on walls. Then, stories were passed down orally from generation to 

generation. Now, stories are told using electronic media (Behmer, 2005: 2).  

 

Digital storytelling is an emerging form of storytelling. Digital stories are 3-5 minutes long visual 

narratives that synthesize images, video, audio recordings of voice, music, and text to create compelling 

stories (Lambert, 2006).  The digital storytelling process is highly collaborative and interactive one. 

According to BusinessWeekOnline (2000), ‗Digital Storytelling is a new hot trend in online marketing. 

By posting evocative personal stories on the web told through voice, music, video, and text - companies 

are trying to engage consumers and build brand. Digital storytelling is a very unique way to 

communicate with the consumers‘.  

 

A number of different data collection methods are possible as researcher and participant work together 

in a collaborative relationship (Connelly & Clandinin, 1990: 4-5). In this research project, Digital 

Storytelling is elaborated as one such method where personal narrative is a core. Narrative is a 

fundamental structure of human experience and has a holistic quality. Stories told by the participants 

describe their work and explain theiractions. Narratives shared by participants in this study, are an 

output of unstructured interview where participants share stories associated with specific experience in 

their lives. Experiences are multifaceted phenomena and they are shaped by characteristics of the 

participant like personality, skills, background, cultural values, and motives (Hekkert, Desmet, 2007: 

58). John Dewey explains, ―Just as no man lives or dies to himself, no experience lives or dies to itself. 

Every experience lives on in further experiences‖. (Shedroff, 2001: 5).  Therefore this study strongly 

projects a genuine question, ‗can Digital Storytelling be used as a deep learning tool in empathetic 

research to empower today‘s designers to face challenges of understanding people and wonderful, 

lasting relationships they share with products, services, and interfaces?‖ 

 

Use of images and videos in digital stories 

As discussed by John Collier Jr. and Malcolm Collier (1992: 140), ‗the past twenty years have seen 

considerable debate concerning the use of film and, more recently, video in anthropology, visual 

ethnography and related fields. Actual usage has been uneven and falls into two broad categories. First, 

there has been great interest in ethnographic film, so that for many ―visual anthropology‖ is the 

production of films, which are then used in classrooms or in other audience settings. Second, there has 

been wide range of research involving the use of film and video as tools to assist in the investigation of 

cultural phenomena‘. This research paper focuses on use of photographs and videos in presenting 

research narratives, which can be defined as digital stories. Use of images and videos in digital stories 

can transform narrative into a tangible experience (Berk, 2010: 4). As discussed by Shedroff (2002: 60-

61), the narrative needs to have a cognitive clarity that viewers can follow. The purpose of images and 

videos used in digital stories in this study is only to resonate with the viewer so that they are able to 

understand narrative, it‘s context including the story teller‘s view in much more simplistic way.  

 

Four pleasure framework 

Products are objects that can make people happy or angry, proud or ashamed, secure or anxious. 

Products can empower, infuriate or delight; they have personalities (Jordan, 2000: 6-7). People also 

have personalities. Desmet &Hekkert  (2007: 57-59) define product experience as the entire set of 
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affects that is elicited by the interaction between a user and a product, including the degree to which all 

our senses are gratified, the meanings we attach to the product, and the feelings and emotions that are 

elicited. Jordan (2002: 205-206) argues that usability based approaches to understand users holistically 

are limited. He further elaborates that pleasure based approaches to product design can be seen as 

approaches that consider all of the potential benefits that a product can deliver.   This useful way of 

classifying different types of pleasure has been espoused by Canadian anthropologist Lionel Tiger 

(Jordan, 2000: 13).   

 

In the context of products, pleasure can be defined as ‗the emotional, hedonic and practical benefits 

associated with products (Jordan, 2000: 12). Practical benefits are those that occur from usability 

related tasks of the product. Emotional benefits are those pertaining to how a product affects person‘s 

mood. Hedonic benefits are those pertaining to sensory and aesthetic pleasures with products. These 

can further be clustered under four headings, physio pleasure, socio pleasure, psycho pleasure, and ideo 

pleasure. Doing so can help to make it easier for those involved in the design process to consider the 

full spectrum of the sorts of pleasures that a product can bring.  

 

Physio pleasure: 

These are physio characteristics and are to do with the body and with pleasures derived from sensory 

organs. Product experience is influenced by reactions from all senses (Jordan, 2000: 13). Five senses 

generate visual (see), auditory (listen), tactile (touch), olfactory (smell), and experiences related to taste. 

Norman (Emotional design) states that attractive things make people feel good which in turn make them 

think creatively. For example, on the Apple Mackintosh power book, keys are very light to touch, when 

pushed; they give a feeling of precision and control (Jordan, 2000: 20-29). Clothing can be explained as 

an example, which can offer sensual and pleasurable experience to the user.  

 

Socio pleasure 

These are socio characteristics and are related to the feeling of joy derived through relationships of user 

with society, friends and relatives. Product can facilitate social interaction number of ways (Jordan, 

2000:13). Socio pleasure is also related to an enjoyment achieved when user relationship with the 

products forms part of user‘s social identity or can be defined as status symbol.  

 

Ideo pleasure 

These are ideo characteristics and are related to pleasure offered by moral values and personal 

aspirations. It is provided through a relation between what people are and how they would like them to 

be seen. Ideo pleasure can also be experienced through a feeling of owning or using environmental 

friendly products. The emotions generated help the user to feel satisfied with the thought that he or she 

is using a sustainable product to add a value to the nature (2000: 29-41). 

 

Pscycho pleasure 

These are pscycho characteristics whereUsability, a product property is seen as being associated with 

psycho pleasure as user-friendly operation of a product can lead to pleasurable user experience. Non-

usable products frustrate because their interfaces form a barrier between the user and the technology 

and functional aspect of product. Products can provide psycho pleasures of appreciation not only 

through their emotional benefits but also through extending or enhancing people‘s cognitive capacities 

(Jordan, 2000: 41-48).  
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Significance 

As discussed earlier, experience is not a stand-alonephenomenon; it is associated with core 

characteristics of the person who lives it. This research is oriented towards exploring those 

characteristics as every individual plays multiple roles in life including a role of a product user. It 

investigates how these personality characteristics flow along with the experiences from one through the 

another, and as researchers, how we can identify them to help us design products, services, interfaces 

which can closely resonate with preferences, aspirations, and motivations of the user to offer range of 

emotional benefits like pleasure and empathy. The holistic understanding of the user is a precondition 

of being able to define a product benefits specification (Jordan, 2000: 62-82). 

 

As explained by Battarbee & Koskinen (2004: 5), user experience is becoming a key term in the world 

of interactive product design. The empathetic approach in user experience is emotional in nature but the 

kinds of the experiences that products elicit should be connected to the needs, dreams, and motivations 

of the individuals Designing for empathetic user experience begins with creating rich, empathetic 

understanding of the users (Battarbee & Koskinen, 2004: 6).  

 

Narrative inquiry, which is a core part of digital storytelling, is especially useful in helping researchers 

to more richly capture how people make sense of their experiences. In particular the ‗thinking through‘ 

of these events and experiences may be seen, in part, through the recording of these phenomena 

(Gubrium & Turner, 2011: 470).  The digital storytelling process and product offers up an array of 

visual, oral, textual, aural, and contextual ethnographic empirical material for analysis, while both are 

largely directed, and co-produced by the digital storyteller along with researcher or a facilitator 

(Gubrium & Turner, 2011: 474). 

 

Qualitative consumer research focuses on what user say but does not explore fertile ground of their 

unarticulated or latent needs. Experimenting with non-traditional techniques helps drive deeper insights 

and identify opportunities that have a greater degree of relevance and ‗emotional resonance‘ with 

consumers. Patrick Jordan (2000: 206) explains that consumers are becoming more and more 

demanding and sophisticated. To face the challenges of designing such competitive products can only 

be possible by gaining the most out of the interactions with the consumers. Today‘s researchers and 

businesses are exploring deeper into several fresh approaches to consumer involvement that might spur 

innovation efforts to new heights (Palmer, 2007: 1-4).  

 

Four pleasure framework used in this research plays significant role in gaining clues in order to piece 

together an overall picture of the person. Pleasure based approaches still include looking at usability 

issues, anthropometrics etc. However such approaches also present a far richer picture of people‘s 

lifestyle, thinking, personality, and even the experiences that are important to them.  

 

This justifies why this research is significant and why there is a need for an independent research in this 

domain. Digital Storytelling is being used as an educational method in school settings since a long time. 

This research explores possible options of using it as an empirical deep learning research tool in design.     

 

Method 

The research strategy used in this study was ‗case study‘ where the participants‘ specific life-changing 
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experiences were explored. This was an empirical investigation and approach was flexible. The 

convenience sampling strategy, which is an example of non-random sampling, was used in this 

research. 

 

Three participants participated in this study. The first step was conducting individual unstructured face-

to-face interviews in casual set up. These interviews were audio recorded using a high quality audio 

recorder and a lavalier microphone.  Here participants were asked to share a story about a significant 

memorable experience in their lives with focus on when and where (which contexts), what (which 

behaviors), who (which actors) and how (what can be learnt). The next step was clicking suitable 

pictures, whichcould resonate with the story shared by the participants. The third step was putting 

everything together using audio and video editing softwares like Final Cut Studio by the researcher to 

produce 3 to 5 minute long digital stories.It is important to consider that in this co-creation process, 

researcher and participants worked closely with each other and participants‘ views, opinions, and 

outlook were constantly in the forefront. Though the participants did not edit the story themselves, they 

were the ones who approved each stage and were steering the project ahead.  The core story line of the 

experience shared by each participant was significant while creating the digital stories.   

 

The last step was outlining the four-pleasure framework to list personality characteristics based on the 

digital stories that can interest designers if products are to be designed for these users or the target user 

groups which they possibly represent. It is significant to consider that, though the entire process of co-

creation of these stories is taken in account in synthesis process, the main focus was on the output. 

 

Findings 

First story: A New Beginning 

 

Click here to watch the story, ‗A New Beginning‘. 

 

Physio characteristics 

Information of possible interest Possible implication of information 

She is a woman who is in her early 50s. Anthropometrics, physical and cognitive abilities, 

preferences 

She has no physical or cognitive disabilities.  Cognitive and physical abilities 

She lives in interiors of India in a village with 

tribal communities and works as an educationist.   

Cognitive and physical abilities, context of use, 

knowledge about physical environment. 

 

Socio characteristics 

Information of possible interest Possible implication of information 

She is an Indian who lives in rural area of India.  Sociological and cultural characteristics, ethnicity, 

general idea about values, customs, and 

surroundings. 

She has embraced on the journey to seek out her 

independence and her true self. She lives alone.  

Her ‗standing‘ in society and the family, lifestyle, 

economical background 

Personal relationships – with her friends, family, 

and loved ones are important to her.   

Context of use, social relations, emotional design 

attributes 

http://www.youtube.com/watch?v=IYrTzYpQby8
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She is a social worker and works in the field of 

tribal education for kids.  

Social lifestyle 

 

Psycho characteristics 

Information of possible interest Possible implication of information 

She is a poet, writer, and a singer. She can use a 

spinning wheel to spin yarn for her own clothes.  

Special talents, skills, enjoying creative challenges. 

She is optimistic to end current ongoing difficult 

phase in her life and sometimes feels stressful about 

the same.   

Personality traits, emotional situation 

She is doubtful about her own talents, beliefs. Issues of self confidence 

 

 

Ideo characteristics 

Information of possible interest Possible implication of information 

She is wearing a dress made of a yarn spun by her. Personal ideology that emphasizes minimalism, 

purity, and simplicity 

She is deeply interested in helping and guiding 

others, especially women to help them to be 

economically independent. 

Social ideology, aspirations 

 

 

Second story: Home Sweet Home? 

Click here to watch the story, ‗Home Sweet Home?‘ 

 

Physio characteristics 

Information of possible interest Possible implication of information 

He is a male who is in his late 40s. He is a soft-

spoken person. 

Anthropometrics, physical and cognitive abilities, 

preferences 

He has no physical and cognitive disabilities. Cognitive and physical abilities 

He is an athlete and exercises regularly. Musculo-skeletal characteristics 

He is an engineer with master‘s degree.  Cognitive abilities 

 

Socio characteristics 

Information of possible interest Possible implication of information 

He is an Indian who is living in Arizona, USA since 

past 10 years. He lived in California before that. 

Sociological and cultural characteristics, ethnicity, 

general idea about values, customs, and 

surroundings. 

He enjoyed being complemented for choosing right 

colors while painting his second house.    

Status (It‘s important to him how he is perceived by 

others) 

He doesn‘t like to back out from commitments at 

the last moment.  

Conscious about social self-image.   

He is unmarried and single.  Social lifestyle and relations 

http://www.youtube.com/watch?v=ec7i9_wS3_0
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Pscycho characteristics 

Information of possible interest Possible implication of information 

He is an avid reader. He loves photography, 

especially photographing birds. 

Special talents, skills, enjoying cognitive creative 

activities. 

He is stressed if things do not work as per his own 

research. For example, he couldn‘t refinance his 

home, for which he was not prepared.  

Psychological arousal, individual research for self 

education  

He is perceptive, introvert, and usually passive.  Personality traits 

 

Ideo characteristics 

Information of possible interest Possible implication of information 

He wanted to have everything unused while buying 

his second home. He also mentions that presentation 

of the walls and kitchen in the house are important 

for him. He shares that since he chose what he 

wanted and did some alterations himself in his last 

two homes, he felt an attachment for those houses. 

Personal ideology that emphasizes personal 

lifestyle choices, emotional benefits, 

personalization 

 

He shares that the process of buying a foreclosed 

home was new to him. He also talks about his own 

learning experience regarding contracting business 

in construction.   

 

Aspirations, social ideology, learned skills and 

knowledge 

 

Third story: Let‟s Play the Game 

Click here to watch the story, ‗Let‘s Play the Game‘ 

Physio characteristics 

Information of possible interest Possible implication of information 

He is a male who is in his mid 30s. He is an 

expressive person. 

Anthropometrics, physical and cognitive abilities, 

preferences 

He has no physical and cognitive disabilities. Cognitive and physical abilities 

He is plays cricket every weekend. Musculo-skeletal characteristics 

He is an engineer with master‘s degree.  Cognitive abilities 

 

Socio characteristics 

Information of possible interest Possible implication of information 

He is an Indian who is living in Arizona, USA since 

past 11 years. He lived in Dallas, TX before that. 

Sociological and cultural characteristics, ethnicity, 

general idea about values, customs, and 

surroundings. 

He enjoys being complemented for the cricket 

trophy, which he proudly displays in his office 

cubicle.   

Status (It‘s important to him how he is perceived by 

others) 

He is passionate about cricket and enjoys being 

connected with his cricket playing friends.He takes 

Context of use, conscious about social self-image.   

http://www.youtube.com/watch?v=FwJehVu7C48
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pride in it.  

He is married and has no kids yet.  

Personal relationships – with his friends, family, 

and loved ones are important to him.  

Social lifestyle and relations 

Context of use, social relations, emotional design 

attributes 

Pscycho characteristics 

Information of possible interest Possible implication of information 

He is passionate about sports and so is always 

interested in doing in-depth research about the 

games he is fond of.  

Special talents, skills, enjoying creative challenges. 

He was upset to see unexpected cultural changes 

between India and USA, which he was not prepared 

for.   

Psychological arousal, emotional situation 

He is an extrovert person and quite persuasive 

when it comes to his passions. He is confident and 

ready to move out of his comfort when it comes to 

his passions.  

Personality traits, self-confidence, learned skills and 

knowledge.  

 

Ideo characteristics 

Information of possible interest Possible implication of information 

He wanted to play cricket after coming to the US so 

he worked towards the same thus achieving his 

personal goal. In that process, he even learnt about 

three new sports; he had no idea about before. 

Personal ideology that emphasizes personal 

lifestyle choices, aspirations, social ideology.  

 

Overview of products benefits specifications 

This analysis demonstrates how it is possible to understand user, here research participant, using Digital 

Storytelling method much more deeper than a traditional method of interviewing. Let us understand 

how this study can be evaluated further to come up with possible product benefits and pleasures these 

participants can expect from products, if any product is to be designed for them. It is significant to 

understand that sometimes the cluster of the characteristics may overlap considering four characteristic 

types, however this should not be important. What is important is that the section headings and 

descriptions act as springboards to help those involved in understanding users holistically.   

 

Physio characteristics are to do with body, different senses, and even appearance of the body. 

Information related to age, education, if there are any issues related to physical or cognitive disabilities, 

habits are significant to understand anthropometric, physical, and cognitive abilities of the user. Socio 

characteristics are related to person‘s relationships with others. Socio –economic status or person‘s 

standing in the society or even how a particular person thinks about how he or she should be perceived 

by others in the society is important in the context of product design. As a simple example, if we 

consider design of pens, pen is a product whose design requirements may well be influenced by the 

need to carry status and make an impression for some (Jordan, 2000: 67-72). Pscycho characteristics 

refer to cognitive and emotional characteristics of the people. People‘s intelligence, skills, creativity 

inclination, ability to learn new things, and perceptual abilities are important to consider while 

designing products that encourage self learning for them.  Personality traits are significant to assess as 
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research has revealed that people tend to imagine products as having personalities and they tend to 

express a preference for products that they perceive as reflecting their own personalities (Jordan, 2000: 

75). Ideo characteristics are to do with people‘s values. Personal ideologies may have an influence on 

the sorts of aesthetics that people appreciate in products. For example, if a person were to have a 

personal ideology that emphasized minimalism and purity, then he or she may be inclined to purist or 

minimalist design aesthetic.  

 

Such products benefits specification can be immensely resourceful in generating innovative insights, 

design brief, and design language for product design, which are later stages in the process of design 

research and product development. The identified patterns in the process of structuring products 

benefits specification here can reveal ground-breaking-insights, which can potentially benefit 

researchers to understand specific target user group or a culture.  

 

Discussion 

This research study analyzed how effectively we can use Digital Storytelling method as anethnographic 

deep learning tool to understand users holistically in the process of product design. Research findings 

reveal that Digital Storytelling is an empathetic research tool, which goes beyond convergent research 

approaches. However, considering the credibility aspects of the findings, it is required to be used with 

other research methods or as a part of triangulation to check and establish the validity of the data while 

conducting primary and secondary research.  

 

The three participants who were part of this study were of Indian origin and represented a common 

ethnicity background, however still they being different personalities, diverse personality characteristics 

could be revealed. It can be argued that Digital Storytelling in combination with four pleasure 

framework can be used as an efficient research strategy to study various significant aspects of specific 

culture, user group, or cohort with focus on product design.  

 

Another substantial consideration is, this research study was analyzed using four-pleasure framework 

and there is not enough emphasis on analysis in terms of visual, and audio aspects of the digital stories. 

Digital stories have a competitive advantage as research materials because they represent range 

dimensions like pictures, visual aspects, narrations, audio aspects, different levels of complex 

expressions etc. It will be interesting to analyze them in much more depth with significant involvement 

of psychologists and behavioral experts to get much deeper, rich, and resourceful findings. However the 

study presented here certainly presents several clues and insights for future research in this area.  

 

Conclusion 

This research has been driven by a desire to explore novel deep learning research tools, which can offer 

competitive opportunities to researchers to understand end users holistically. This can profoundly help 

designers to successfully face challenges of designing products which can satisfy users‘ desires and 

changing anticipations in terms of range of product benefits they expect from products they use. It can 

be argued that this research not only opens up new horizons in related field but also can also greatly 

help in bridging the gap between research and design by bringing researchers and designers closer 

through tangible research stories. This association will only be beneficial for the businesses as they can 

help them succeed in tapping unmet desires of today‘s consumers.  Finally it would be interesting to 

develop the presented research strategy further as it surely provides an indication of wide ranging and 
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extensive research in this domain.  
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Abstract 

Instructional design is a very popular approach to arranging events intended for defined 

learning outcomes, and the supporting materials.  Instructional design practice is popular 

because it is extremely effective; especially within formal training and education contexts, but 

empirical support to substantiate the reasons for success remain elusive.  Getting the right 

type of data requires deconstructing educational contexts so that the appropriate 

relationships can be studied.  However, deconstructing an entity as complex as instruction, 

requires a companion entity with sufficient complexity to properly contextualize instructional 

design research.  Such deconstructions often interrupt the natural patterns that characterize 

most teaching and learning settings, and thereby challenging the validity of such studies.  The 

intentional learning space paradigm introduced here is intended to provide a guide for 

conducting legitimate, effective, reliable and valid research on instructional design.  The 

intentional learning space paradigm offers researchers a way to isolate dyadic and triadic 

relationships while remaining within context. 

 

Keywords 

Instructional Design, Instructional Design Research, Intentional Learning, Learning Space, 

Complexity 

 

Introduction 

Contemporary debates in the field of information and communications technology frequently lead to the 

following questions: who are we, what do we do, and where are we going?  This paper presents a 

paradigm for guiding research on instructional design (ID) in order to answer some of these questions.  

The first step is to identify the instructional design knowledge base.  Richey, Klein and Tracey (2011) 

―picture the ID knowledge base as relating to the following six content domains: 

 Learners and Learning Processes; 

 Learning and Performance Contexts; 

 Content Structure and Sequence; 

 Instructional and Noninstructional Strategies; 

 Media and Delivery Systems; and 

 Designers and Design Processes.‖ (p. 3) 

Richey, et al. generated a multi-level taxonomy based on these six content domains which ―include two 

levels of elements, one which is very general (Level 1) and the second which is more specific (Level 

2)‖ (p. 169).  ―The variables found in the six ID taxonomies can also facilitate the systematic replication 

of ID research efforts.  Replication of existing research is an often undervalued task in our field, but one 

which is required to establish a firm empirical foundation for ID theory‖ (p. 183).  However, there 
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remains a need for a way to conceive research about the basic relationships that are part of all 

instructional design processes dedicated to intentional learning. 

 

The Systematic Design of Instruction 

The systemic design of instruction, hereafter referred to as instructional design (ID), is a powerful and 

popular way to generate materials for teaching and learning situations; however, empirical support 

about the effectiveness of a systematic approach to instructional design is lacking in design and 

development research literature.  Research is defined here as a systematic investigation of materials and 

sources in order to establish facts and reach new conclusions.  There are important theoretical 

constructs emerging, such as knowledge being socially constructed and online learning environments 

that require new approaches to teaching and learning.  Technology-enhanced pedagogical content 

knowledge (T-PCK) also contends as a structure for thinking about what knowledge teachers need to 

possess in order to effectively integrate technology into teaching as well as ways teachers might 

develop technology-enhanced pedagogical content knowledge.  Research studies that measure 

differences in the effectiveness among variations of the systematic design of instruction are also lacking 

among published studies within the academic disciplines associated with information and 

communications technology (ICT).  The absence of a proper paradigm for guiding research on 

instructional design has emerged as the main problem.  The solution presented here is an application of 

the intentional learning space paradigm (Author, 1993, 2009a, 2009b) as a guiding framework that can 

facilitate ICT research.  While many paradigms are available for guiding research studies and other 

forms of systematic inquiry, relatively few possess the thematic characteristics or the complexity 

necessary to facilitate the inherent complexity of instructional systems dedicated to intentional learning.  

Two assumptions are presented as the motivation for a paradigm for guiding research on instructional 

design.  The first assumption is that an organizing theme enhances the potential for establishing a robust 

yet relevant research agenda.  The second assumption is that tentional learning is substantively different 

than intentional learning. 

 

Complexity Characterizes Instructional Design 

Complexity implies that natural and social systems are nonlinear and dynamic. Intentional learning is a 

nonlinear, dynamic, natural, and social system: ―Complexity theories have come to be taken up in the 

social sciences in many and various ways ranging from the highly technical, philosophical, narrative 

and more recently the applied‖ (Davis et al., 2004, p. 2).  Instructional designers arrange classrooms in 

various configurations, schedule mutually agreeable meeting times, and prepare and sequence learning 

materials to satisfy a linear order of events (Ni & Author, 2008).  Complex phenomena are individual 

entities that can be divided into smaller entities where each entity possesses its own characteristic and 

function, and can be further divided into sub-entities.  The human body, as a living organism, is a per-

fect example of a complex phenomenon that possesses and is divided into smaller independent com-

plicated entities or organs.  Each of the human body‘s entities is further composed of sub-entities, such 

as bone, tissue, and blood that can be further divided into all kinds of cells, and so forth.  An entity can 

be deconstructed into many parts (sometimes beyond our comprehension), and each part can still be a 

complex entity but at a micro level. A drop of water can be as complex as the universe; therefore, 

theoretically, everything is complex relative to the space in which it exists.  A single entity may be able 

to fulfill one task independently in a relatively simple context.  A group of entities may be required to 

fulfill multiple tasks interdependently within a complex context.  
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Complexity also means that a phenomenon possesses multiple configurations and multiple functions, 

which is consistent with systems theory. Each part of a system relies on other parts for information and 

production and therefore interacts with each other. The human system relies on entities such as muscle, 

bone, nerve, and blood, collaborating with each other to perform bodily functions.  The complexity of 

the human body continues down to micro levels that have yet been measured, and similarly, extends 

upward to macro levels beyond the human body as we interact with other entities within the universe.  

Likewise, intentional learning, as a complex entity, is merely one component of a larger educational 

system, yet intricately complex within itself.  A system is synergistic, where the whole is greater than 

the sum of its parts. Uncertainty is generated because of unpredictable interactions. Many natural and 

social systems are complicated, and complexity theory can be used as a framework for understanding 

these systems. Complexity theory also provides a way to examine complicated systems such as 

educational communications and technology. 

 

Intentional Learning 

Intentional learning is characterized by several participating entities which are themselves complex: the 

learner, the content, the media, the teacher, peers and the context, all interacting within a discrete period 

of time while moving toward a common goal (Figure 1).  

 

 
Figure 1.  A visual depiction of the multiple relationships within intentional learning space. 

 

Intentional learning prefers goal-oriented strategies rather than incidental-oriented strategies.  This 

goal-oriented nature of intentional learning promotes self-regulation in learners.  While tentional 

learning can happen in a variety of ways, such as through conversations, observations, impressions and 

any unintended stimuli that occur within a context, intentional learning fosters immediate information 

flow, authentic experiences and a sense of community (Author, 2009).  However, the principles of 

design, such as composition, proportion, focal point, harmony, rhythm and space, should be applied to 

the interacting components of intentional learning space. 

 

Bichelmeyer, Boling and Gibbons (2006) present a model intended to guide the generation of research 

questions that strongly relate to instructional design and technology. Bichelmeyer et al. suggest that 

instructional designers intentionally disturb ―ongoing natural processes‖ (p. 44).  ―When humans 
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intentionally intervene in these processes to achieve a particular outcome, the path of events may be 

deflected‖ (Bichelmeyer et al., p. 44).  Therefore, designers develop instructional interventions with the 

intention of directing and shaping learning and performance in a way that would not exist otherwise. 

Bichelmeyer et al. (2006) suggest that this work is rich with important instructional design research 

opportunities that often go unexplored.  

 

Bichelmeyer et al. initially assert that there are more traditional opportunities for research, such as 

measuring outcomes both before and after an intervention is implemented and examining the 

differences between participants who experience the intervention and those who do not.  Designers, 

however, typically refine their intervention over several iterations, moving closer to their intended 

instructional goals with each iteration.  Bichelmeyer et al. suggest that it is there, within those 

iterations, that there are often-missed opportunities to conduct deeply rich design research, such as 

research that examines learning and performance over multiple iterations in a way that leads to the 

refinement of specific design principles and the theories associated with those principles.  

  

It is from this perspective that we offer the Intentional Learning Space [ILS] as a guide for further 

improving the relevance and quality of design research.  The ILS is similar to other representations of 

the learning space, such as the instructional triangle (Cohen, Raudenbush & Ball, 2003). The 

instructional triangle presents a model for educational learning environments, where teachers, students, 

content, and the didactic relationships between them exist within specific environments. Like the ILS, 

these entities are each interconnected and represent the complexities and challenges within a learning 

environment.  Ball and Foranzi (2007) note, however, that most educational research focuses on the 

entities within the triangle rather than the relationships between those entities. Ball and Foranzi describe 

the problem this creates as follows: 

Knowing about and understanding teachers, learners, content, or environments - or even 

knowing and understanding all of these entities - is not a substitute for knowing about and 

understanding the dynamic relationships among them that constitute the core of the educational 

process. 

 

Ball and Foranzi propose that examining those didactic relationships is the key to more fully examining 

and informing instructional practices within education, and is what makes educational research unique. 

Research on the interactions within a learning environment from an instructional design perspective 

suggest all learning environments consist of didactic interactions among teacher(s), learner(s), content, 

and the environment.  The research and evaluation practices presented here would examine the specific 

interaction(s) that were affected as a result of their intervention such as teacher-learner, learner-learner, 

learner-content, and so forth.  Ball and Foranzi (2008) have suggested that there is a need for research 

and research methods that focus on the impact of instruction on those didactic interactions. 

 

Intentional Learning Space as a Research Paradigm 

Intentional learning space is also an effective guide for conceiving meaningful and relevant research in 

the field of instructional design and technology, understanding what we do as designers, and offering 

direction for the future of the field.  The problem within this field is that we, too, often conduct research 

on the entities within the ILS and not the didactic relationships within the intentional learning space.  

Reeves (2011) notes this in his criticism of studies that focus solely on whether technology improves 

learning and fail to examine the conditions associated with that learning. These studies can be useful 
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and important, but like Ball and Foranzi (2008) noted, those studies tend to limit our understanding of 

the learning processes that occur within a learning space.  

 

The ILS provides a guide for conceptualizing research because it not only visually represents the 

didactic relationships among the entities, but also represents the complex interactions that result from 

implementing an intervention within that space.  As Bichelmeyer et al. noted, designers use theory and 

principles to intentionally intervene with processes that naturally occur.  The ILS also emphasizes the 

use of learning theories and principles; but it additionally emphasizes the need to consider how 

influencing a single (or multiple) entity within that space has an impact on the remaining entities within 

that space. 

 

Bichelmeyer et al. have presented an excellent framework for generating research questions related to 

instructional and technological interventions; we are in turn suggesting that examining those questions 

can be quite complex. The ILS provides a guide to further refine and focus those questions by 

considering the entities within any learning space and the relationships that exist between them. 

Imagine a scenario where a local middle school decides to adopt iPads as an instructional tool and 

provides them to all students and teachers, with training and support. At the end of the first year, they 

examine standardized test scores and realize that the students from this year performed no better than 

those from last year. Did the iPads improve learning? A singular focus on the entity of students says 

‗no‘. Without a focus on the relationships within the learning space, it is difficult to understand the 

more important question that designers are also interested in – why? This is where research focused on 

the didactic relationships is critical. How did the relationship between students and content change as a 

result of having iPads? How did the teacher‘s relationship change with both students and their content 

area after integrating the iPad? The answers to those questions are much more likely to inform the 

design of the intervention and the theories associated with learning.  

 

It is relatively easy to imagine, for example, that after the first year of using iPads the students who 

performed better on their tests also had teachers who began using the iPad to support more student-

centered approaches to instruction – they began asking more questions, interacting differently with 

students, and allowing students to generate and answer their own questions with online resources. Such 

information helps designers decide how an intervention can be made more effective and improve the 

intentional aspects of the learning environment. As design researchers, it contributes to our field by 

improving our understanding of key learning theories and principles associated with them. It offers 

researchers insight into the phenomena that are associated with improving instruction with technology, 

and suggest an avenue for refining the focus of research over time.  

 

Conclusion 

Educational research focuses on an interaction.  Perhaps intentional learning space requires intentional 

research.  Intentional research would conduct concurrent and consecutive studies of dyadic and triadic 

relationships while retaining the contextual variables that allow the natural progression to remain 

authentic and uninterrupted.   The intentional learning space paradigm introduced here was intended to 

provide a guide for conducting legitimate, effective, reliable and valid research on instructional design. 
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Abstract 

This paper contends that reflective practice constitutes a form of design research, and will build an 

argument around design in the discipline of architecture to support this statement. The paper will 

consist of four parts: a design process model based on the work of Bernard Leupen et.al. at the Delft 

University of Technology; a discussion of Donald Schön‘s work around the theory of the reflective 

practitioner; a design research approach to enable reflective practice, derived from the analytical 

approaches of Geoffrey Baker, Paul Righini and Bernard Leupen et.al.; and an example of the design 

research approach in practice. 

Designers must have a considerable knowledge of comparable solutions in order to resort to experience, 

and this professional knowledge is core to the concept of the reflective practitioner. Schön suggests an 

epistemology of practice that recognises knowledge in the practical competence and artistry that some 

practitioners bring to the divergent situations of practice.  

Analysis is an important enabler of reflective practice, and can be construed as the temporal opposite of 

the design process. All three analytical approaches discussed rely on the use of diagrams to uncover the 

forces that influenced the design process, thereby retracing the steps of the architect through the design 

process.  

It is evident from the approach to design research presented and applied that reflective practice does 

constitute design research, and that it has the potential to address the complex issues that confront 

design researchers today. In utilising reflective practice as a form of design research, practitioners and 

researchers can establish a synergy of combined conceptual, theoretical, empirical and practical 

considerations. 

Keywords 

Design research, architecture, reflective practice, critical regionalism, concept, diagram 

 

Introduction 

This paper contends that reflective practice constitutes a form of design research. A model of the design 

process in the discipline of architecture will be presented in part 1, as a base for the subsequent 

discussion. Design analysis and form-based (morphological) analysis are well established components 

of architectural education and research, and such analysis can assist architects in becoming reflective 

practitioners, as discussed in part 2. In parts 3 and 4, a design research methodology based on three 

related approaches to architectural analysis will be presented and applied. 

One analytical approach is that of Geoffrey Baker, who states that cultural forces have been manifest in 

buildings since antiquity, and that the pyramids, the Greek temple, the Gothic cathedral and the 

skyscraper (figures 1 to 4) represent the key concerns and technological capacity of each era (2006:xix). 

All the analytical approaches that will be discussed rely on the use of diagrams to uncover the forces – 
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cultural and otherwise – which influenced the design process, thereby retracing the steps of the architect 

through the design process. 

 

 

 

Figure 1. The pyramids at Giza were built to house and protect the remains of the pharaohs who ruled 

Ancient Egypt and was believed to facilitate their transformation and ascension to the afterlife. 

(http://www.culturefocus.com/egypt_pyramids.htm) 

 

 

 

Figure 3. The Gothic Cathedral of Notre Dame in Paris was as a sign of wealth and pride in twelfth 

century Europe, and achieved greater heights by means of pointed arches and flying buttresses. 

(http://opentravel.com/notre-dame-cathedral-cathedrale-de-notre-dame-de-paris-paris-france). 

Figure 2: In Ancient Greece temples, such as the Parthenon on the Acropolis in Athens, housed the 

deity statues of Greek paganism. 

(http://www.acrosstheplanet.net/acropolis-of-athens). 

 

http://www.culturefocus.com/egypt_pyramids.htm
http://opentravel.com/notre-dame-cathedral-cathedrale-de-notre-dame-de-paris-paris-france
http://www.acrosstheplanet.net/acropolis-of-athens/
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Figure 4: At eight hundred and twenty eight metres from base to spire, the Burj Khalifa in Dubai is the 

tallest building in the world (a title held by the Great Pyramid at Giza until the twelfth century), 

reflecting the wealth of the United Arab Emirates.  

(http://panfilocastaldi.wordpress.com/). 

As stated above, the paper will consist of four parts: (1) a design process model based on the work of 

Bernard Leupen et.al. at the Delft University of Technology; (2) an epistemology of practice – a 

discussion of Donald Schön‘s work around the theory of the reflective practitioner, made relevant to 

architecture; (3) a design research approach to enable reflective practice, derived from the analytical 

approaches of Geoffrey Baker, Paul Righini and Bernard Leupen et.al., and (4) the application of the 

design research approach to analyse four architectural designs by the author of this article. 

 

A design process model 

 

―Unlike painting, music or literature, architecture is of the earth. It belongs to the ground as a 

container for the activities of man and as such is part of his very existence. This intrinsic link is evident 

in the basic need for shelter – buildings give shelter and in doing so engage architecture in man‘s 

survival against the hostile forces of nature.‖ (Baker, 2006:xvii) 

Architecture is set apart from other design disciplines in that it is inextricably linked to a specific 

physical context. The characteristics of that context, the site, are the most palpable set of informants to 

impact on the design process: amongst others, it includes topography, microclimate, orientation and 

access. Functional requirements, contained in the programme or brief from the client, also inform the 

design. The third set of informants is that of culture, which consist of a series of fixed precepts, social 

processes, conventions and traditions which impact on the design process in many different ways 

(Baker, 2006:xviii; Leupen et.al., 1997:13, 17). 

 

http://panfilocastaldi.wordpress.com/
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Figure 5. Concept sketch and floor plan of Alvar Aalto‘s Neue Vahr apartment building in Bremen, 

Germany.     (http://hokuouzemi.exblog.jp/2679638/). 

Once a designer has become aware of the informants, these can be interpreted and the relative 

importance of the various requirements and expectations pertaining to the design task can be adjusted. 

After this preliminary step, the designer will develop a concept, which expresses the underlying design 

idea and gives direction to subsequent design decisions by organising them and excluding variants.  

 

While concepts can take various forms, most often they are expressed as diagrams or sketches. Leupen 

et.al. (1997:13) cites the Finnish architect Alvar Aalto‘s concept sketch for the Neue Vahr apartment 

building in Bremen (figure 5) as an excellent example: a few lines indicate the essence of the design, 

delineating the main form of the plan with apartments fanning outward for maximum exposure to 

sunlight and the resulting compact circulation space and undulating frontage line.  

While a successful concept holds a richness of information regarding the designer‘s underlying idea, an 

entire design development process lies between the abstract concept and the final design. Information 

embedded in the concept informs the iterative process of design development where possible formal 

elaborations are formulated; tested against the requirements of context, brief and culture; and possibly 

rejected or adjusted for further testing. The initial concept continually gains depth as it undergoes this 

hybrid cyclical-directional process, arranging and rearranging material, forms and spaces until they 

crystallise into the final form of the design (Leupen et.al., 1997:16-17) (figure 6).  

The designer‘s method of ordering 

ultimately dictates the character 

and appearance of a design, and 

basing form on previous experience 

– where a comparable task in 

similar circumstances has yielded 

satisfying results – is the customary 

procedure.  

Designers must have a considerable 

knowledge of comparable solutions 

in order to resort to experience, and 

this professional knowledge is core 

to the concept of the reflective 

http://hokuouzemi.exblog.jp/2679638/
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practitioner. 

Figure 6. Design process model illustrating the hybrid cyclical-directional design development process. 

An epistemology of practice 

The theory of reflective practice was developed by Donald Schön and has been one of the most popular 

theories of professional knowledge in the last twenty years. Schön suggests an epistemology of practice 

that recognises knowledge in the practical competence and artistry that some practitioners bring to the 

divergent situations of practice (1983: 49, as paraphrased in Kinsella, 2009:6). This is in contrast with 

the paradigm of technical rationality, which reduces practitioners to instrumental problem solvers who 

merely apply knowledge developed by teaching and research institutions to solve problems (Schön, 

1987:4).  

Kernaghan (2009:n.p.) states that technical rationality has long dominated the relationship between 

research, education and practice in the professions, resulting in the role of the researcher being seen as 

distinct from and superior to that of the practitioner. In the design professions it is clear that this 

perception is incorrect; the uncertainty, instability, uniqueness and value conflict inherent in practice is 

fertile ground for designers to develop their own theories about practice (Kinsella, 2009:6).  

As awareness of the crisis of confidence in professional knowledge grows, this pragmatic artistry is 

increasingly being recognised as an essential component of professional competence (Schön, 1987:14). 

Schön‘s theory of the reflective practitioner is in itself an example of pragmatic artistry, as evidenced in 

Eraut‘s critique that Schön does not have a coherent view but rather presents a set of overlapping 

attributes that is pulled together to suit particular situations (Kinsella, 2009:5). This description of 

Schön‘s work as bricolage – albeit intended as a critique – suggests similarities between the 

conventional theorising of knowledge and the design process, which is essentially the informed and 

artful weaving together of space and materials to respond to a particular problem. 

Kenneth Kernaghan (2009:n.p.) builds on the theory of reflective practice by writing that, indeed, 

academic assertions need some qualification grounded in firsthand experience, rather than the other 

way round. The practitioner is conceptualised as a source of learning by being involved in research 

through reflection-on-action; a deliberate effort to reflect on the tacit norms and appreciations 

underlying judgements and on the strategies and theories implicit in the way in which problems are 

framed. 

 

Figure 7. Concept sketches and isometric view of Jørn Utzon‘s Bagsvaerd Church in Copenhagen.  

(Ferrer Forés, 2006:21; Møller and Udsen, n.d.:90).  
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Critical regionalism, an architectural approach developed by Alexander Tzonis and Liane Lefaivre, 

exemplifies reflection-on-action. They describe this approach as a strategy of self-examination, critical 

in the sense that it challenges both the world as it exists and underlying world views through a process of 

identification, decomposition and recomposition (Nesbitt, 1996:483). Kenneth Frampton (1992:314) 

states that critical regionalism intends to identify regional schools of architecture whose primary aim 

has been to reflect and serve the limited constituencies in which they are grounded, thereby generating 

of a body of professional knowledge rooted in experience. 

This process of assimilation and reinterpretation described by Tzonis and Lefaivre is clear in the work 

of the Danish architect Jørn Utzon. In his Bagsvaerd Church in Copenhagen (figure 7), standardised 

pre-cast concrete infill elements are combined with in situ cast concrete vaults which span the principal 

public volumes. This combination of modular assembly and in situ casting may appear to be nothing 

more than the integration of available concrete techniques, yet the case can be made that the way in 

which these techniques are combined alludes to the dialogically opposed values of universal civilisation 

and idiosyncratic culture (ibid:315).  

If Frampton‘s argument regarding the meaning inherent in Utzon‘s use of concrete in the Bagsvaerd 

Church is correct, how would such knowledge be uncovered and made explicit? Furthermore, how does 

one reflect on the tacit norms and appreciations underlying decisions and on the strategies implicit in 

the way in which problems are framed? Drawing on the analytical approaches of Geoffrey Baker, Paul 

Righini and Bernard Leupen et.al., a design research approach to enable reflective practice will now be 

proposed. 

An approach to design research 

If one were to illustrate the causal relationship between a design informant (e.g. a client brief) and the 

resulting design object (building or artefact), the design process would be the intermediary between the 

two. Following the design process model described earlier (figure 6), the client brief and other 

contextual informants would first be interpreted; then a concept will be developed to give direction to 

subsequent design decisions; and lastly a hybrid cyclical-directional process of design development will 

produce the final form of the design. 

As stated at the onset, this paper contends that reflective practice constitutes a form of design research. 

Analysis is an important enabler of reflective practice, and can be construed as the temporal opposite of 

the design process. In other words, where the design process is the link from the client brief to the 

resulting building or artefact, analysis forms a link from the building or artefact back to the client brief 

or design problem (figure 8).  

All three analytical approaches discussed 

here rely on the use of diagrams to 

uncover the forces – cultural and otherwise 

– which influenced the design process, 

thereby retracing the architect‘s steps 

through the design process. James 

Stirling‘s commentary on Geoffrey 

Baker‘s analysis of his proposed extension 

to the NationalGallery in London attests to 

theFigure 8. Design and analysis as temporal opposites.  aptness of this strategy: 
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―I felt that he had ‗understood‘ most of the formal design moves we made in evolving the scheme – 

indeed he interpreted several design subtleties which I only felt intuitively, and until his exposition had 

not fully perceived. It seems he is able to clarify and describe a work of modern architecture in ways 

that others have been able to do for historic buildings. His skills promote a deeper and more 

sophisticated understanding of the design process related to a particular building.‖ (Stirling, 

2006:xiv). 

Righini (2009:193) contrasts explanatory or presentation drawing with drawing for oneself, which he 

describes as facilitating thinking and imagining in order to represent, organise and gain insight into 

complex spatial relationships. Thus drawing becomes a way of thinking; a fundamental skill which 

arranges thoughts, develops observational skills and communicates with the world. Such analytical 

drawings or diagrams are drawn with the particular intention of communicating the essential structure 

and logic of that which is being drawn (ibid: 207). Giambattista Nolli‘s figure-ground map of Rome 

(figure 9) is a prime example, highlighting and articulating the spatial structure by means of black 

blocks representing buildings and white representing the open or negative space inbetween. 

 

 

  

Figure 9. An excerpt from Giambattista Nolli‘s Map of Rome, showing Piazza Navona and the 

Pantheon, and a contemporary aerial photograph of the same area. (http://nolli.uoregon.edu; cf. Leupen 

et.al., 1997:19). 

 

Baker (2006:66) ascribes several characteristics to diagrams: they are selective, clear and simple, allow 

a degree of artistic license and explain form and space better than words or photographs. Leupen et.al. 

(1997:18) concurs that diagrams are not faithful reproductions, but rather examines a design or building 

by reworking existing drawings or models, omitting and adding information as required. Three 

analytical drawing techniques facilitate this reworking: reduction, addition and démontage. 

http://nolli.uoregon.edu/
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Figure 10. Two diagrams from Baker‘s analysis of the proposed extension to the National Gallery in 

London, utilising the techniques of reduction (left) and addition (centre); and Bernard Tschumi‘s usage 

of démontage (right) to illustrate the conceptual layering of his design for Parc de la Villette in Paris 

(Baker, 2006: 262-3, 270; Leupen et.al., 1997:63). 

Reduction is the most elementary of the three, and entails the omission of all information that bears no 

relation to the main composition of space and material, thereby exposing the structure – morphological, 

typological or physical – of a design. After reduction has taken place, addition introduces non-visual 

information to the drawing; about function or the underlying geometric system, for example.  

Démontage is the drawing of a design as though it had been taken apart, to illustrate the relationship 

between different components or aspects. In this manner the superimposition of drawings can assist in 

examining the relationship between different systems in a design, such as several layers in a plan 

(ibid:18-19). 

Diagrams are used to reveal the intent and preoccupations of the designer; using the techniques of 

reduction, addition and démontage (see figures 10 and 12) to gain insight into the primary 

organisational factors of a design – volumetric disposition, geometric and structural systems, 

composition, function, circulation patterns, spatial relationships and the design-context relationship 

(Baker, 2006:64; Righini, 2009:208). 

All three analytical approaches refer to the establishment of major themes or categories in order to 

understand a design, as is the case with literary or musical analysis. Accordingly, when analysis (and 

reflective practice, by inference) is used as a tool for design research, it is crucial that the knowledge 

that is generated and encapsulated in the form of diagrams, address the research question. Given 

Baker‘s description (2006:65) of analytical drawing as a selective and subjective exercise, a reflective 

practitioner can direct the research process in such a way as to ensure that the knowledge that is 

generated remains focused on the research question. 

The design research approach applied 

In order to provide a brief illustration of the design research approach discussed above, four 

architectural designs by the author of this article will be analysed in order to identify any patterns or 

recurring themes that are present in the work. The designs, shown below in chronological sequence, are 
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each illustrated by means of aerial views, photographs, layout plan, typical sections and a brief 

description. 

A. Kitchener Road House, Woodstock, 2005 - 2006. 

       

 

Figure 11. Aerial view showing urban context of row housing, with building circled.     

 Figure 12. View from bedroom to living 

room    past courtyard doors, which provide 

indirect light. 

The existing row house (two rooms and stoep, to 

the right of the plan) was retained and the rear 

portion demolished and replaced with a kitchen 

leading onto a courtyard and a bedroom with en 

suite to the rear. A roof deck over the kitchen 

separates the bedroom roof from the rest of the 

house, making clear what is original and what is 

new. 

A long entrance hall and studio shields the living 

room from the street, while the courtyard brings 

reflected light into the private areas of the house 

(bedroom, kitchen, living room). Figure 13. Kitchener Road House layout plan and long section. 

B. Falcon Street House, Durbanville, 2007 - 2011 (under construction). 
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The site is located on the urban edge of Cape Town, and abuts a seasonal wetland with several 

protected plant species. As a result, development on the site had to be compact and as close as possible 

to the street edge. The brief however included a main dwelling, space for a small vintage vehicle 

collection and a second dwelling. To provide privacy for the main dwelling, the garages and the second 

dwelling were arranged in a L-shape along the street, forming two edges of a courtyard in front of the 

main dwelling.  

The mono-pitch roofs of the L-shape fall towards the courtyard, forming a high screen to the street 

while providing a human scale edge to the courtyard. The third edge of the courtyard is a covered 

walkway, part of an entrance route from the street through the garages and the main dwelling, 

terminating in a double volume staircase looking out over the wetland. Together with the elongated 

service areas, the entrance route stitches together the different components of the project into a compact 

form in the landscape. 

 

 

Figure 14. Aerial view showing suburban context and green belt, with cleared site circled. 
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Figure 15. View from green belt to site, showing second dwelling to left and main dwelling to 

right.Figure 16. Layout plan of Falcon Street House (left) with garages below, main dwelling top left 

and second dwelling right; and section along entrance route (right). 

C. Tiobelles Street House, Jamestown (Stellenbosch), 2007 - 2010. 

 

 

 

Figure 17. Aerial view of building, with northwest facing raised courtyard to the left. 
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Figure 18. Street view showing direct relationship with the street and absence of perimeter fencing. 

 

Figure 19. Tiobelles Street House layout plan (left) with sleeping and living areas on either side of the 

raised courtyard, connected by the entrance hall and studio; and long section through the raised 

courtyard (right). Tiobelles Street House is in located in Jamestown, a steadily gentrifying working 

class neighbourhood outside of Stellenbosch. The clients‘ wish to respect the development pattern of 

the area by not separating the house from the street with perimeter fencing, as well as the slope and 

orientation of the site resulted in a courtyard layout which allowed the three main components of the 

building - living area, studio, and sleeping areas - equal access to daylight.  

 

The house is on one level from the top of the site, resulting in a raised courtyard and living area to make 

the most of the mountain views towards Stellenbosch. As with project B, the mono-pitch roofs over the 

three wings fall towards the courtyard, with the resulting high wall on the street edge being brought 

down to human scale by a lean-to roof which clips onto the main building to protect the entrance stairs 

and porch from rain. 

D. Church Street House, Prince Alfred Hamlet, 2009 - 2012 (under construction). 

 

Figure 20. Aerial view of rural context and cleared site (circled) bordered by fruit orchards. 
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Figure 21. Site seen from street, with new trellised vineyard in the foreground.  

The development pattern in this rural 

town is that of a street grid with 

houses clustered around corners. In 

order to respect this pattern, the 

house is located at the back of the 

property, with a vineyard towards the 

front of the property. 

The living and sleeping areas open to 

the outside to differing degrees, with 

partially walled open courtyards and 

pergolas extending the interior space 

into the landscape. Services are 

organised in narrow bands which 

define the different areas. The cross 

section is designed for passive 

climate control, using air   

circulation   and   sun   shading   to    

contend with the harsh climate. 

Figure 22. Church Street House layout plan and cross section.  

In order to establish if there are any patterns or recurring themes one set of diagrams have been 

generated, using the techniques of reduction and addition. The diagrams show the internal area of each 

design in relation to the external spaces (e.g. courtyards) or partially open spaces (e.g. stoeps, 

pergola‘s). The investigation into patterns or themes will be done by means of exploring three aspects 

of each design: (1) the approach and entrance sequence; (2) the internal circulation; and (3) the 

relationship between indoor and outdoor spaces. Information relating to these aspects were later added 

to each reductive diagram. Thus each design now has a diagram which is both simpler (by virtue of 

reduction) and more complex (by virtue of addition) than the layout plans presented earlier. 
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Figure 23. Diagrams using reduction and addition to show the main form and spatial organisation of the four 

designs, thereby facilitating comparison and analysis. 

Approach and entrance sequence: 

 

Due to its urban context, design A has a direct entrance, from the pavement over the stoep and through 

the entrance hall into the living area. As mentioned earlier, the long entrance hall serves as a buffer 

between the public realm of the street and the private realm of the living area. The stoep is enclosed 

with a lattice screen to reinforce the threshold between public and private. Design B is much more 

expansive than the former, and the function of the approach and entrance sequence is to stitch the 

different parts of the building together rather than to provide privacy. Access to the main dwelling is 

along an axis which starts as a pergola on the far side of the garages, progresses through the garage 

wing, becoming a covered walkway which defines one edge of the courtyard, and enters the main 

dwelling by cutting through one of the elongated service areas. 

The approach and entrance sequence for design C has a two-fold funtion: it confirms the building‘s 

direct relationship with the street by aligning itself with the street edge, while simultaneously providing 

privacy by stepping up two short sets of stairs to the covered porch, from where one enters the house by 

turning around through the entrance hall into the living area. Design D is set towards the back of the 

property and approached along a long driveway to one side of the vineyard, from where the entrance is 

onto a simple porch and diagonally into the living area from the entrance hall. 
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From the analyses above, it is evident that the entrance sequence is always treated as a layered 

transition from public to private, using a succession of architectural elements to form a threshold to the 

building. Depending on the scale and context, this succession is rapid as in design A (stoep + entrance 

hall = 4 metres) or extended as in design B (pergola + passage + covered walkway + porch + entrance 

hall = 24 metres). Depending on the context, this sequence can be straight as in designs A, B and D, or 

turn through 180 degrees as in design C. 

Internal circulation: 

In design A, the internal circulation is oriented parallel to the one edge of the courtyard, extending into 

the bedroom and living room on either side. It is also parallel to the entrance axis, but offset to prevent 

sight lines from the street into the house. A diagonal line from the hall to the courtyard links the 

entrance sequence to the internal circulation. In contrast, the internal circulation of design B is 

perpendicular to the entrance sequence, which extends through the building and out into the landscape 

through the double volume staircase. The entrance sequence and internal circulation of the second 

dwelling, however, follows one line through the building. 

The internal circulation of design C follows the same pattern as the entrance sequence, running along 

the three edges of the courtyard from the living to the sleeping areas. When these two routes meet in the 

entrance hall, however, they pull in opposite directions and balance each other out. In design D the 

entrance sequence meets the internal at an oblique angle, with the internal circulation running through 

the centre of the combined indoor-outdoor living area (albeit off centre in relation to the indoor living 

area). 

In the smaller designs (A, the second dwelling of B, and D), the internal circulation is – almost by virtue of 

necessity – an extension of the entrance sequence, but offset in order to ensure visual privacy. The larger 

designs (B and C) place their internal circulation perpendicular to the entrance sequence, providing the 

user with a choice upon entering the building. In the designs where the courtyard separates the living and 

sleeping areas (A and C), the internal circulation defines on or more edges of the courtyard; whereas the 

internal circulation in design B and D runs roughly along the centre line of the building.  

Relationship between indoor and outdoor spaces: 

The courtyard is the only private outdoor space in design A, providing light and ventilation to the entire 

house. It results in a direct relationship between indoors and outdoors, with the indoor spaces forming a 

cohesive unit around the courtyard. In design B the courtyard acts as a thoroughfare to the main 

dwelling, while forming the outdoor space of the second dwelling. The main dwelling open up to the 

landscape laterally, partially shielded from the street by the garages. 

In design C the building is placed hard up against the building setback lines in order to establish a direct 

relationship with the street. This arrangement is also crucial in order to maximise the size of the 

courtyard, which is the only secure outdoor space, both by virtue of being raised and by being enclosed 

by the house on three sides and a trellised roof along the fourth. Most of the spaces in the house have a 

visual relationship with the courtyard, with only the living area and main bedroom opening up to it 

directly. Design D is the only instance where the courtyard walls serve more as screens than as space-

defining elements. With the house set some distance away from the street, the pergola along the front of 

the house extends the indoor living area out into the landscape. 
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Courtyards are the primary ordering device used in all the designs; however, the degree in which the 

courtyard plays a role in the indoor-outdoor relationship differs. In design A and C, the courtyard is the 

primary outdoor space, with the indoor spaces arranged around it. In design B the courtyard forms an 

outdoor space to the second dwelling, while the main dwelling relates directly to the landscape. Lastly, 

in design D the two courtyards are not fully enclosed and the indoor spaces have a direct relationship 

with the landscape (as in design B), albeit screened by the courtyard walls to some extent to establish 

visual privacy where needed. 

Conclusion 

This paper has argued that reflective practice constitutes a form of design research, and built an 

argument around design in the discipline of architecture to support this statement. The definitions of 

design and research are as follows: ―the arrangement of features of an artefact, as produced from 

following a plan or drawing‖ and ―the systematic investigation into and study of materials and sources 

in order to establish facts and reach new conclusions‖ (Oxford Online Dictionary, 2011:n.p.). If one 

were to combine these definitions, it becomes clear that the function of design research is to retrace the 

steps of the designer in order to identify and comprehend their responses to design informants. 

This process holds great value for both design practice and education. Schön (1983:26) first stated that 

practitioners who reflect on practice are engaged in a form of research almost thirty years ago, yet 

Kinsella (2009:9) found recently that educators are disturbed because they have no satisfactory way of 

describing or accounting for the artful competence which some practitioners reveal in what they do. 

The approach to design research proposed in this paper aims to address this situation; indeed, James 

Stirling‘s commentary (2006:xiv) on Geoffrey Baker‘s analytical technique shows that traditional 

architectural knowledge and theory has been obtained through the retrospective analysis of historical 

buildings. 

It is evident from the approach to design research and its application presented above that reflective 

practice does constitute design research, and that it has the potential to address the complex issues that 

confront design researchers today. In utilising reflective practice as a form of design research, 

practitioners and researchers can establish the synergy of combined conceptual, theoretical, empirical 

and practical considerations which Kernaghan (2009: n.p.) describes. Hence there is a responsibility on 

tertiary institutions that teach design – especially architectural design – to recognise, support and 

reward such research. 
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Abstract 

This paper aims to showcase the positive implications of action research as a methodology 

when investigating design areas of interest. The practice of design, as well as design thinking, 

is compared to action Research, and in particularly participatory action research (PAR), to 

highlight the similarities in processes and knowledge generation.  Participatory action 

research compliments the practical nature of design, which is often solution or goal 

orientated.  This paper also explores the social nature of both design and action research as a 

critical link. The benefit of action research is two-fold: firstly, it allows the researcher to gain 

general knowledge about the area of study while, secondly, generating specific information 

which can be used to change the situation (Small, 1995: 942). The paper draws on findings 

from an MTech Degree study entitled Networks For Design, Through Design which used 

participatory action research as the main methodology of the project. The study focused on 

Industrial Design students and their, often negative, views on group work and collaboration. 

The paper discusses the various phases of the study in relation to participatory action 

research and describes how this methodology supported and guided the project outcomes. 

The aim of this paper is not to establish a single methodology suited to design research, but 

rather to offer suggestions and identify action research as a methodology which supports 

design research.  

Keywords:  

Action Research, Collaboration, Constructivism, Design Thinking, Design Process. 

 

 Introduction 

The aim of this paper is to explore action research as an appropriate methodology for design research. 

The foundational study for this paper is a master‘s dissertation entitled Networks for Design, through 

Design. The study focused on investigating problems experienced by design students in collaborative 

situations and proposing possible interventions
34

.  The selection of an action research paradigm was 

influenced by four main criteria of the study; which were all supported by action research, including 

that the methodology
35

: 

i.  consider the role of participants in the research and be able to highlight differences between the 

participants - including social, cultural, and communicative and gender differences (Small and 

Uttal, 2005:938).  

ii.  acknowledge and allow investigation of all aspects of the learning cycle, including active 

participation and reflection (Avison, Lau, Myers and Nielsen, 1999:94). Collaborative projects 

in a design environment can span over many different phases including conceptualising, 

                                                           
34

 The intervention designed as part of the Networks for Design, through Design study took the form of a 

Collaborative Project Logbook, which supports and directs group projects. 
35

 The description of project criteria is stated by Du Preez ( 2010:34) 
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realising and reflection. It is therefore important to consider all aspects of the design process and 

therefore all aspects of the design education process. 

iii.  focus on the relationships between the participants and what affects these relationships (Dick, 

1993). To understand collaborative interaction it is imperative to investigate not only what each 

participant brings to the group but also how group members interact with one another and the 

role of the lecturer in a collaborative setting.  

iv.  allow for active interpretation of research to develop existing practices into more desired and 

beneficial practices. The project aims to use gathered information to develop a framework for 

collaborative projects. Action research was selected as a research paradigm because the 

approach acknowledges the importance of both research and ‗action‘ as stated by Bradbury and 

Reason (2001:2): ―…action research is about working toward practical outcomes, and also about 

creating new forms of understanding, since action without reflection and understanding is blind, 

just as theory without action is meaningless‖. 

 

The criteria detailed above are based on the requirements of design education and research activities 

within this field. Design is a human activity which is learnt and practiced in a collaborative studio 

setting. The designer, colleagues and clients are all central, active participants in the design process and 

they must be considered within any design research project. Action research as a methodology for 

educational review, and especially studio based design education, is supported by Argyris, Putnam and 

McLain-Smith (1985:237) when they state that: ―researchers engage with the participants in a 

collaborative process of critical inquiry into problems of a social practice in a learning context‖.  

This paper will review action research as a general social science methodology and investigate the 

suitability of action research for general and educational design research. The nature of the foundational 

study, Networks for Design, through Design will further be explored to demonstrate the suitability of 

Action Research in a design context. Four main concepts will be discussed to highlight the suitability, 

including the cycles of learning and research in design and how these compare to constructivism and 

action research; the importance and contribution of stakeholders; the translation of research findings 

into actions; and the encouragement of reflection on the research and creation process with design.   

 

An Overview of Action Research and Participatory Action Research 

Action research, as a research approach and methodology, can be identified from the 1920‘s and has it‘s 

origins in the writings of Kurt Lewin. Lewin maintained that action research was critical as it allowed 

established and emerging ideas to be tested in practical application (Lewin, 1952: 564). Carr (2006:423) 

views the development of Lewin‘s theories and action research as a social methodology that forms part 

of the initial phase of action research development which continued in America until the 1950‘s. During 

this period the basic model of an action research cycle was established: planning, followed by action, 

followed by reviewing the results of the action
36

 (Lewin, 1946:205). The action research model, and its 

cyclic nature, is still applicable today and is described as an intend | act | review spiral (Figure 1). 

                                                           
36

 The reviewing phase of the action research cycle could be divided into separate observation and reflection 

phases. This implies that the model of an action research cycle consists of four main phases: the „planning‟ phase, 

which develops from reflecting on and investigating an undesired situation, the „action‟ phase, where one takes 
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Figure 1: The Intend | Act | Review Action Research Cycle 

 

 

 

 

 

 

 

 

 

Author, 2011 

Adapted From: Dick, B. 1993. You want to do an action research thesis? Action Research Thesis. 

[Online]. Available: http://www.scu.edu.au/schools/gcm/ar/art/arthesis.html  [5 April 2011] 

 

During the first phase of development the goal of action research was to investigate social situations to 

inform practical change. The practical application of knowledge generated from action research 

findings is a key characteristic of the approach: 

Action-oriented research is a methodological approach for doing collaborative research with 

practitioners and community partners that can inform practice, programs, community 

development, and policy while contributing to the scientific knowledge base. (Small and 

Uttal, 2005: 936) 

The practical implications were highly beneficial yet, from the 1950‘s, action research became 

increasingly criticised and was finally disregarded by the social science community. Carr (2006: 423) 

states that the downfall of action research was not the result of something inherent to the practice itself 

but, instead, the lack of action research compliance to general positivist epistemology favoured at the 

time. Positivist thought maintained a belief in empiricism – the focus on measurement and testing 

(experimentation), along with observation, as the framework of the scientific method (Trochim, 2006). 

The positivist approach was limiting in that it viewed knowledge generation in quite a mechanical way: 

                                                                                                                                                                                       
appropriate action to address concerns raised and finally the „observe‟ and „reflect‟ phases where the taken 

action is evaluated and the situation is explored anew. 

Intention Action Review 

What are you hoping to 

achieve?   

Who are your 

stakeholders?  
What actions are 

necessary to find the 

information you need 

and reach your goal?  

 

ACTIO

N 

Did you achieve your goal? 

Did you find the 

information which enabled 

the change needed? 

Were the changes 

appropriate? Did the 

planned actions lead to 

appropriate outcomes? 

Ye

s 

No 

No 

http://www.scu.edu.au/schools/gcm/ar/art/arthesis.html
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Paradigm selection 

influenced by: 

 Research based on 
human actions and 
practice  

 Collaborative nature of 
research environment 

 Researcher is active 
participant 

 Practical 
implementation of 
research findings  

observe a situation, draw on observation to formulate a hypothesis, and then test the hypothesis using 

appropriate theories and methodologies.  

During the 1970‘s, initially in the United Kingdom, action research was reviewed as a research process 

in the social sciences. The clearly defined positivist manner of knowledge generation was beginning to 

lose ground to alternative research methods that produced practical findings which could be 

implemented to affect social change. The impetus towards this view was the numerous challenges faced 

by educational institutions in Britain during this period (Carr, 2006: 423). As a result, qualitative
37

 

emergent action research, which does not require a clearly defined hypothesis at the start of the process, 

extracts research questions directly from interaction and observation of stakeholders in a fluid and 

variable manner, and thus became a prominent research approach in educational disciplines (Dick, 

2005). Action research remains prominent in educational research as noted by Greenwood and Lewin 

(2001) when they proposed that action research: ―both as a form of multidisciplinary knowledge 

generation and as a form of stakeholder-centred organizational change, is the best hope for successful 

university reform‖ (quoted in, Small and Uttal, 2005: 937). 

Action research has been successfully conducted in a number of disciplines outside the realm of 

education. Feminist action researchers in both the fields of sociology and psychology, have used action 

research to investigate and improve the social and professional position of women (Reid, 2004). 

Empowerment research approaches have also enabled individuals and organisations to encourage social 

change. Other action research approaches include action-science, community-based research and 

participatory action research. Dick (2005) views participatory action research as perhaps a more generic 

methodology but the focus that is placed on stakeholders, and their relationships, is essential when 

conducting research which relates to social interaction. In South Africa the methodology has been used, 

with great success, in various studies
38

 as it empowers all stakeholders (including those being 

researched) in an effort to encourage positive change (Penzhorn, 2002: 241). Participatory action 

research was used as the research approach for the dissertation Networks for Design, through Design as 

the project required an approach that would allow stakeholder‘s observations and opinions to guide the 

process and clearly reflect in the project findings (Figure 3).  

Figure 2: Networks for Design, through Design: Paradigm, Methodology and Methods  

 

   

 

 

 

 

                                                           
37

 The focus on qualitative methods in action research differs from the more prominent quantitative methods 

championed by positivist views. 
38

 From most recent: Sahay, S & Byrne, E. (2007)  Harrington, M, Kotze, D.J. & Kotze, E. (2002), Nieuwmeyer, 

S.M.  (2002), Mokuku, T.T. (2000),  Jagananan, P (1999), Preston-Whyte, E., Dalrymple, L. (1996), Van Rooyen, 
C.A.J., Gray, M.M.A (1995), Botha, J. (1994), Ayee, E.S.A. (1993), Van Vlaenderen, H., Nkwinti, G. (1993), 
Ramphele, M. (1990), Kellerman, G.E.J. (1988) 

Methodology selection influenced by: 

 Require an understanding of 
how individuals perceive and 
construct their roles in 
collaborative settings 

 Understanding how participants 
react to one another in a 
collaborative setting 

 Research and findings guides 
research not presupposed 
hypothesis 

Method selection influenced 

by: 

 The personal experience 
of each participant forms 
core data 

 Research is grounded in 
human interaction 

 Research is conducted in 
the design studio – actual 
environment where 
participants collaborate 
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Adapted From: Author. 2010. Networks for Design, Through Design. [Unpublished MTech]. Cape 

Town: Cape Peninsula University of Technology 

 

 Networks for Design, through Design 

As stated in the introduction, the findings and reflections, noted in this paper, are grounded in the 

research completed for a master‘s dissertation entitled Networks for Design, through Design (Author, 

2010). The dissertation established an understanding of the group work dynamics that design students 

experience in collaborative environments and the often-encountered negative attitude of design students 

with regard to group work (Payne & Monk-Turner, 2006: 132). Group work encourages students to 

look beyond their own experience and understanding because collaboration:  

…allows people to gain knowledge, experience alternative views and beliefs. People interact, 

argue and interrupt differently, and the time spent in groups helps members to confront, 

appreciate and accommodate such differences. Becoming aware and working with different 

behaviors helps develop interpersonal skills. (Gorse and Sanderson, 2007:298) 

Designers work with many different clients and thus require well developed communication and 

interpersonal skills. The ability to work with others also influences the practical design process as 

alternative viewpoints can help refine and improve concepts and design solutions. It is thus imperative 

to actively develop communication, interpersonal and collaborative work skills as part of a design 

curriculum.  

Modern design curricula are based on the original ideas and concepts developed by Walter Gropius at 

the Bauhaus school during the early part of the twentieth century (Kolko, 2005). The Bauhaus 

curriculum was grounded in collaborative experiences and is reflected in many of the projects 

undertaken by the school
39

. Many education theories, including early theories, such as those explored at 

the Bauhaus revolve around the importance of peer engagement and collaboration. Educational theories 

and practices, including social constructivism, situated learning theory, engagement theory and studio 

based learning all highlight collaboration as a key component to learning. This viewpoint is shared by 

the South African Council for Higher Education, which has integrated both situated learning and social 

constructivist in aligned curriculum practices (CHE, iv: 2005). 

The importance of developing group work skills and the proliferation of educational theories relating to 

collaborative learning is clearly defined in the dissertation
40

, which goes on to investigate stakeholder 

                                                           
39

 Projects such as Sommerfeld House, commissioned for Adolf Sommerfeld and Haus am Horn designed by 

George Muche, were completed by groups of students focussing on specific elements of the project such as 
furniture, interiors, external finished etc.  
40

 Chapter 1: Collaborative Education Overview: Design and Education (Du Preez, 2010) 
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perceptions and the practical problems relating to collaborative learning. As the subject matter was 

imbedded in personal perceptions of stakeholders and social interactions, the research methodology had 

to focus on participation between researcher and participants and support qualitative research activities. 

As a result, participatory action research was selected as the main methodology of the dissertation.   

Participatory action research proved to be a successful research methodology. The main reasons for this 

success include: firstly, that a cycle of research and learning was established; secondly, continuous 

stakeholder involvement was ensured; thirdly, research findings could be converted into responsive 

actions, and finally, reflection was encouraged. These concepts will be further explored to highlight the 

suitability of action research, and in particular participatory action research, as a design research 

methodology.  

 Cycles of Research and Learning in Design Compared to Constructivism and Participatory 

Action Research 

Design education is characterised by interactive teaching and leaning practices as it is taught within a 

studio and not in traditional large group styles. The design studio is a creative space where students 

explore unimagined possibilities, struggle, learn, reflect and share. The studio as a learning environment 

represents the real world professional scenario in that it mirrors the practice and work style of 

professional designers and agencies: ―Like other types of pedagogies, design studio pedagogy conveys, 

conserves, and transmits the values of design professions and society at large‖ (Salama & Wilkinson, 

2007:3). In the same way that the educational design studio mirrors professional practice, so too does 

the process of teaching design.  

The interactive and real-world qualities of design education reflect an underlying constructivist 

influence. Jerome Bruner, as a constructivist, indicated that the learning process is characterised by a 

sequence of acquiring new information, evaluating the new information based on past experiences and 

understanding, and adjusting personal knowledge systems in line with resulting conclusions. Brunner 

states in his book, In Search of Mind:  

Learning is most often, figuring out how to use what you already know in order to go beyond 

what you currently think. There are many ways of doing that. Some are more intuitive; others 

are formally derivational. But they all depend on knowing something ―structural‖ about what 

you are contemplating – how to put it together. Knowing how something is put together is 

worth a thousand facts about it. It permits you to go beyond it. (quoted in Clabaugh, 2009) 

Even though the process of constructivist learning can be quite personal, with knowledge construction 

based on individual past experiences, constructivist learning acknowledges the importance of 

collaborative experiences. The duality of constructivist learning, which can be seen as either 

collaborative or based on a personal construction of knowledge rooted in past experience, can be linked 

to the studio based design education. In the design studio, knowledge is shared between peers as well as 

between students and lecturers. This exchange is based on collaboration but requires the student to 

internalise information and construct new knowledge through personal reflection and development.   

The practice of reflecting on a design project after completion, as well as throughout the design process 

is integral to design education and constructivist learning and is referred to, by Schön (1987), as 

reflection-in-action and reflection-on-action. In this way a design cycle is created which incorporates 

constructivism and reflection: the designer completes the project based on a prescriptive brief, reflects 
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on what has been achieved and adapts future design decisions based on what has been learnt from the 

previous experiences (Figure 3).  

Figure 3: Design Process and Constructivist Learning Style Comparison 

 

 

Author, 2010. 

Design Process and Constructivist Learning Style Comparison. 

In Figure 3, the Design Process and Constructivist Learning Style Comparison, the design process is 

separated into three main phases, namely Context, Calculation & Creative Exploration, Selection & 

Production and Reflection, Adaption and Reflection. The three phases are characterised by the 

following actions: 

a) Context, Calculation & Creative Exploration 

This phase begins with the identification of a design problem
41

 or need and a thorough investigation 

of the situation. Following this investigation, a design brief is created which details the situation, the 

                                                           
41

 The design „problem‟ does not necessarily represent a problem in the traditional sense, but rather a situation or 

product which can be improved, or issue which may be resolved through design intervention. 
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design activities which are planned, and all other details relating to the project
42

. Once the design 

brief is formulated, and agreed upon by the client and designer, the designer will explore a number 

of creative solutions, constantly drawing on previous experiences and existing knowledge systems.   

b) Selection and Production 

The second phase relates to the final selection of an appropriate design solution and the production 

or prototyping of the design.  

c) Reflection, Adaption and Reflection. 

Reflection is an important part of the learning and design process. Reflection as part of the design 

process is a natural process, during which designers continuously review what they are doing and 

how it could be improved. Once a design in finalised, Schön (1987) encourages reflection-on-action, 

during which the process is evaluated as a whole and information on how to improve future projects 

is collected. The information gathered from this reflective process informs design decisions made in 

future projects and completes the cycle of reflection. This can also be linked to ―feedback loops‖, 

often used in economics, management and systems theory, where, upon reflection on the process 

and final result, adjustments are made to achieve a more effective result (Golec, 2004). 

The design process, constructivist learning and participatory action research share a focus in that all are 

cyclic in nature. The traditional four-phase
43

 action research model by Kolb (1984) consists of the 

planning phase, the action phase, the observing phase and finally the reflection phase which: 

 

…offer a conception of the action research cycle as a learning process, whereby people learn 

and create knowledge by critically reflecting upon their own actions and experiences, forming 

abstract concepts, and testing the implications of these concepts in new situations. 

Practitioners can create their own knowledge and understanding of a situation and act upon it, 

thereby improving practice and advancing knowledge in the field. (Riding, Fowell and Levy, 

1995) 

 

These action research phases clearly link to the design and constructivist phases described above 

(Figure 4).    

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
42

 The design brief is a detailed outline of the project and may also include additional information such as material 

restrictions, technology specification, intermediary deadlines, budgetary information etc. 
43

 As mentioned before, action research models are also presented as three-phase processes: planning, action 

and reflection.  
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Figure 4: Action Research, Design Process and Constructivist Learning Comparison 
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Design Process and Constructivist Learning Style Comparison. 

1.  The Importance of Stakeholders 

A major consideration when selecting the action research paradigm was that it encouraged a focus on 

interaction - between all participants (Small and Uttal, 2005: 936). In design research the importance of 
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stakeholders is undeniable. Design is a collaborative practice; the designer may work directly with a 

client or the designer may collaborate with other colleagues on a specific project. To understand design 

as a practice, profession and research field, one must acknowledge the role of individuals and the 

influence that they have in the design process.  To investigate design, as a product and process, the 

research methodology must allow for participation of stakeholders and, must acknowledge the 

importance of their contribution to the research findings. This view is echoed by Swantz: ―I do not 

separate my scientific inquiry from my life. For me it is really a quest for life, to understand life and to 

create what I call living knowledge—knowledge which is valid for the people with whom I work and 

for myself‖ (quoted in Bradbury and Reason, 2001:2). 

  

Action research may be a more generic research methodology but it allows the focus of research 

processes and findings to be on the participants and the fluid networks between them (Dick, 2003).  A 

defining aspect of participatory action research is the focus on participation – all connections and 

interaction between the researcher and participants form part of the research experience. Wandsworth 

(1998) identified four main ‗participants‘ in a participatory action research methodology: 

 

a) The researcher | The individual or group who conducts the research.    

b) The researched | The person or group who forms the focus of the research project and actively 

contribute to the process. 

c) Those who will benefit directly | The individual, group or organisation who commissioned the 

project and who will implement findings to the betterment of the community or researched parties.  

d) Those who will benefit indirectly from the study | Any other individual, group or organisation 

implementing the findings of the original study to address similar problems or needs. 

The level of participation between the various parties is not static and may increase and decrease during 

the duration of the research project. In the Networks for Design, through Design dissertation the action 

research participants can be indentified as:  

a) The researcher | The author of the dissertation.    

b) The researched | Industrial Design Students at the CPUT. 

c) Those who will benefit directly | Current and future Industrial Design students at CPUT who will 

benefit directly from the research. 

d) Those who will benefit indirectly from the study | Design lecturers and students at CPUT or other 

design institutions who may benefit from implementing the research findings.  

 

The purpose of action-oriented research is to generate knowledge that can be used to address 

practical concerns of local communities, organisations, and groups and incorporates local 

understandings of specific practices and issues. (Small and Uttal: 2005:938)  

 

This statement by Small and Uttal reinforces the practical nature of action research; a focus which is 

shared by design research. Small and Uttal (2005: 947) go on to reflect on the practical nature of action 

research and state that the use of action research methods to make: ―…the activities of academics more 

meaningful and useful..‖ through the application of newly generated knowledge. 
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Findings into Actions 

The defining characteristic of ‗action‘ research, as the title aptly states, is the practical application of 

findings and knowledge generated as a result of research activities. It was the generation of practically 

implementable data that sparked the approach‘s renaissance during the 1970‘s. In an American study by 

Gaventa, focussed on minority groups, the ‗action‘ component of participatory action research is 

defined as:  

..to break down the distinction between the researchers and the researched, the subjects and the 

objects of knowledge production by the participation of the people-for-themselves in the 

process of gaining and creating knowledge. In the process, research is seen not only as a 

process of creating knowledge, but simultaneously, as education and development of 

consciousness, and of mobilization for action. (Gaventa, 1988:19) 

 

The concept of research creating a ‗mobilisation‘ for action is a concept clearly linked to design 

practices. The design process requires the designer to act on the research and reflective processes 

undertaken during the design cycle (Figure 4). The designer‘s action could be a physical product or 

representation, a digital element or a non-physical design solution. An important factor in the creation 

of a suitable design solution is to achieve a deep understanding of the design project. Often this 

understanding is only achieved after many cycles of action and reflection. Action research shares with 

design this focus on cyclic investigation which can lead to deeper understanding.  

There are in fact action research methods whose main emphasis is on action, with research as a 

fringe benefit.  At the extreme, the "research" may take the form of increased understanding on 

the part of those most directly involved.  For this form of action research the outcomes are 

change, and learning for those who take part…In other forms, research is the primary focus.  

The action is then often a by-product…In both approaches it is possible for action to inform 

understanding, and understanding to assist action. (Dick, 1993) 

Design is a practice which is concerned with the human experience and a deeper understanding of 

human interaction, with one another and with the world, and as such can not be explained by scientific 

positivist ideologies alone. To create design knowledge which is valid in a world characterised by 

overpopulation, starvation, environmental decline etc, it is imperative that the knowledge generated is 

applied, and that action is taken to improve social and environmental conditions. 

 

Conclusion 

The findings of the paper are based on a masters study entitled Networks for Design, through Design. In 

this the often negative attitudes of design students are explored using a participatory action research 

model. The selection of a participatory action research methodology was guided by the main 

requirements of the qualitative study that included a focus on the relationships between stakeholders 

and their role in the research and learning process, as well as allowing for practical application of 

research findings. The use of an action research methodology proved to be successful, and illustrated 

that the application of action research processes, to design research projects, creates a symbiotic system 

of exploration, action and reflection.  
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The design process and action research practices focus on a cyclic progression from observation to 

action, and acknowledge the importance of stakeholders in the process. As design is influenced by 

multiple human stakeholders (the client, the designer, the manufacturer, various consultants etc.), 

research practice applied to design projects must allow for the clear communication of stakeholder 

views as well as the inclusion of stakeholder perspectives on final design decisions. Action research, 

and in particular participatory action research, allows all stakeholders to comment, participate and 

affect the research process. After the research process, the design process requires the practitioner to 

use the new knowledge gained to create new artefacts (or communication) and systems, or to develop or 

improve existing elements. The practical application of findings is also indicative of an action research 

model.  

 

One of the ways in which the diversity of human beings can be explored, is to investigate the objects, 

garments and spaces that they select. As Heskett (2002:2) states: ―Design is one of the basic 

characteristics of what it is to be human, and an essential determinant of the quality of human life.‖ The 

views and perceptions of humans, as key stakeholders in the design process, can thus not be ignored in 

the design research process. Action research offers design practitioners, enthusiasts and researchers a 

methodology which not only acknowledges the importance of stakeholders, but considers stakeholder 

involvement as key to the success of the project, a principle reflected in design.      
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Abstract 

There is a great shortage of some professionals like chartered accountants, while the 

standards of the professional body are relentless in denying the unsuitably qualified. Low 

pass rates in the first year challenge Higher Education‘s eventual delivery of adequate 

numbers of candidates in order to balance the book of supply and demand.  

In this paper we outline the results of the research that informed the design and piloting of 

new teaching initiatives in financial accounting, the rationale and instructional design 

principles behind them, and briefly describe the approaches aimed at increasing the success 

of first-year students.  

At the end of 2010, the Department of Financial Accounting sought to uncover the reasons for 

the unacceptable attrition levels in the first year. Research entailed semi-structured focus-

group interviews with students across all levels of achievement. Students also completed a 

questionnaire consisting of both open-ended and structured questions. The results of this 

mixed-method investigation were triangulated with a larger longitudinal study of student 

expectations and experiences in the Faculty.  

One of the most salient findings was that students had unrealistic perceptions of the subject. 

What they learnt at school did not prepare them to think wider and to solve problems. 

Students eschewed the lecturers‘ recommended approaches to solving problems because of 

ill-perceived expertise (based on high marks at school). Students also underestimated the 

importance of studying the theory of accounting before attempting solutions. The findings of 

this research provided the second research question that called for learning innovations to 

address those. The lecturers therefore provided a wish-list that constituted the third research 

question, namely how to design and implement in a learning management system the required 

educational innovations. 

Some of the initiatives that were designed primarily for implementation in the learning 

management system (LMS) are  

 a clickable mind-map of all the courses in the 4 years of study, explaining how they 

articulate horizontally and with the next academic level  

 a scrolling banner and pop-up windows reminding students to study their theory before 

attempting problem-solving  

 online glossaries of terms explaining subject terminology in lay language  

 a weekly multiple choice test with explanatory feed-back  

 online problem-solving in the asynchronous discussions.  
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Implementation of the newly designed accounting pilot course is taking place during 

2011 with about 120 students, with some of the practices already being replicated in 

other classes in this Department.  

Keywords 

Higher Education, First-year student challenges, learning management system, Financial 

Accounting 

1. Introduction 

There is a sizable shortage of some professionals like chartered accountants, while the standards of the 

professional body are relentless in denying the unsuitably qualified. Low pass rates in the first year 

challenges Higher Education‘s delivery of adequate numbers of candidates in order to balance the book 

of supply and demand.  

At the end of 2010, the Department of Financial Accounting embarked on a project to improve the 

larger than expected attrition level in the first year. This called first for research on the reasons why 

students did not perform as expected. Based on those results, lecturers envisaged innovative teaching 

interventions to address those problems. The role of instructional design was to interpret those ideas 

into implementable learning design.  

In this paper we present a snapshot on the research results that informed the design and piloting of a 

few of the teaching initiatives implemented in financial accounting, the rationale and instructional 

design principles behind them, and describe the approaches aimed at increasing the success of first-year 

students.  

The following Research Questions frame the article: 

1. Why do many first-year financial accounting students fail? 

2. How can the Department improve the throughput of first-year students? 

3. How can instructional design bring those ideas into practice? 

 

Figure 1: The research questions 

 

The article describes a home-grown solution to a particular problem and proposes a path towards 

solving similar problems. In the article we describe the research questions one at a time. Figure 1 shows 

the iterative process whereby the solution of each question becomes the problem for the subsequent 
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question. As the course is currently in progress, we only address the research and design phases, as 

reflection on and evaluation of implementation will only ensue at the end of the year. The first question 

leads into the research phase, and has a methodology, results and discussion section. When we discuss 

the results from the first question, we create research question number two, and the proposed solutions 

to RQ 2 lead to the problem for question number three.  

As framework, we interpreted the first three stages of the conventional ADDIE instructional systems 

design framework (Kruse, n.d.; Watson, 1981).  

Context 

Financial accounting is a compulsory subject for all first-year B Com students. Specifically for students 

in the Chartered Accountancy (CA) stream, it is one of their ―main/major‖ subjects and the only major 

taken in their first year at university. We focused in this research on the CA stream, as these students 

have to pass FRK 100 or 101 to continue with other majors in their second year. A hundred and 

seventeen first-year students, who met the selection criteria for entrance into the CA course, but did not 

take accounting at school or did not attain the required mark for selection at accounting therefore had to 

register for FRK 101. FRK 101 is a separate course providing supplemental teaching and tutoring. The 

supplemental activities prepare them for the examinations imminent at the end of the year, as all first 

year students have to write the same examinations for entry into second year. Because of the smaller 

numbers, this specific group was chosen as a pilot to explore ways of improving the pass rate in the 

course. Implementation of the newly designed Financial Accounting pilot course commenced during 

2011 with this group of students. 

 

Literature Review 

Problems first-year students face 

―Students have different levels of motivation, different attitudes about teaching and learning, and 

different responses to specific classroom environments and instructional practices. The more 

thoroughly instructors understand the differences, the better chance they have of meeting the diverse 

learning needs of all of their students― (Felder & Brent, 2005, p. 57). First-year students are often not 

adequately prepared for the rigours of University studies, do not have adequate pre-knowledge to guide 

them through the new content, and therefore need sufficient guidance to be successful (Kirschner, 

Sweller, & Clark, 2006). There are numerous factors that undermine their commitment to spend time 

with the books. Many are first-generation University attendees, with little or no personal support 

networks to ease the transition from school to University. First-year students therefore often manage 

their time ineffectively and bunk classes indiscriminately. Furthermore their social life, feelings of 

loneliness particularly in large classes where they do not know other students influence studies 

negatively (Nagel & Haupt, 2009). Study skills are often lacking or inadequate. In this country, English 

is not the first language of the majority of students, and they have a limited vocabulary resulting in rote 

memorisation of facts that they cannot interpret or otherwise apply. Motivation is a precondition for 

successful learning(Deci, Koestner, & Ryan, 2001). Students are more motivated when they know how 

the outcomes of their courses are situated in real-world situations, and can see how it will enable them 

to practice their profession. When the needs of the students have been analysed, the teacher can 

formulate purposeful interventions that can inform the instructional design. 

Contextualising learning 

Dewey criticizes traditional education for lacking in holistic understanding of students and designing 

curricula overly focused on content rather than context (Dewey, 1938). Contextualising learning for 



Research-informed design: learning to balance the books  -  L. Nagel, J. G. Oberholser   

 

Design, development & research, 26-27 September, 2011; Cape Town Page 374 

 

distance and campus students alike (Anderson & Dron, 2011) helps them to see a bigger picture, and 

contributes to motivation. If students know that certain subjects are going to provide skills they will 

need in particularly important subjects later in the course, they will not see those as unnecessary. By 

indicating the horizontal alignment between subjects in a curriculum, students can understand the 

necessity for certain content. Constructive alignment between outcomes, teaching and assessment 

(Morrison & Howell, 2007) is necessary to guide students to use their time productively. Assessment 

drives learning, therefore, stressing the importance of certain aspects of the work through assessment, 

ensures that students master the associated outcomes. Though LMSs are often under-utilised in Africa, 

they have the functionalities to support educators in providing a much more supportive learning 

environment (Unwin et al., 2010). When the teachers and subject matter experts, in conjunction with 

the instructional designer have formulated the needed learning interventions, the practical aspects of 

design can commence. ―Achieving the end goal is the important thing—enabling students to gain 

knowledge of how to use information to achieve their desired outcomes‖ (Hunt & Moore, 2005).The 

instructional design should focus on the student as end-user of the design. 

 

Instructional design 

Variations of instructional systems design on the ADDIE framework are in use in different guises, and 

remain a safe framework to guide the process (Kruse, n.d.; Watson, 1981). In this context, the first 

phase, or Analysis, corresponds to the first research question, and encompassed comprehensive 

research, as the crucial parameters to address were not evident. The analysis in this case followed a 

mixed methodology research process, as described in the methodology under Question 1. The first 

process that followed on the analysis was the proposing of innovative solutions for the educational 

challenges, which was the contribution of the teaching department. This introduced the first phase of 

Design. Thereafter design and development of custom-made artefacts in the electronic environment 

followed. The educational design principles we used were to grab attention, explain, and provide 

feedback, foster meta cognition. We used the LMS to implement the interventions discussed here. ―An 

LMS can support or hinder active engagement, meaningful connections between segments of the 

course, easy communication, and formative feedback by making it easier or more difficult for faculty to 

communicate course requirements, provide open-ended feedback, and place course elements that are 

used together contiguous to one another‖ (Rubin, Fernandes, Avgerinou, & Moore, 2010, p. 82).While 

enabling many much needed activities with numerous benefits to the students (Unwin et al., 2010), the 

architecture of the LMS posed the greatest limitation on what could be customised, as LMSs are 

notoriously rigid and allow little innovation (Feldstein & Masson, 2006). Therefore we exploited the 

html areas inside the LMS as far as possible.  

 

Tutoring and the Discussion tool  

Human individual tutoring is both the most effective and most expensive way of improving student 

learning. Using LMS-based discussions to provide a first line of communication between students and 

tutors, makes better use of this scarce resource. Online discussions can provide a platform for higher-

order thinking, if the right leading questions are posed and suitable facilitation accompanies the 

discussion (Bhagyavati, Kurkovsky, & Whitehead, 2005; Meyer, 2003).  

Unfortunately students are unaware of their own misconceptions and do not know what they do not 

know. Online quizzes with automated feedback enable students to perform better than they would on 

their own (Corbett, 2001). Early assessments also show students whether their knowledge and study 

efforts are sufficient, providing timely warnings to adjust their learning strategies (Campbell, 2006). 
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Addressing the research questions 

Methodology 

We used mixed methods (qualitative and quantitative) of investigation to find the reasons for the 

unsatisfactory pass-rate. First-year lecturers on the CA stream provided questions on study methods and 

other issues that might influence student performance. Researchers from a support department 

(Education Innovation) compiled a semi-structured focus-group interview protocol and a concomitant 

questionnaire based on the lecturers‘ questions. The academic department identified a purposeful 

sample of 61 students across four levels of achievement, representing those with and without prior 

learning in financial accounting to attend the interviews. Students with similar marks were grouped for 

interviews. Beforehand the students also completed a questionnaire consisting of both open-ended and 

structured questions. The results of this mixed-method investigation were triangulated with a larger 

longitudinal study of student expectations and experiences in the Faculty.  

After qualitative analysis of the interviews and the open-ended paper-based questions, and quantitative 

analysis of the Likert-style items, we presented the report to the Department for discussion. Creative 

discussions resulted in several suggestions on possible innovations in teaching practice, the 

implementation of a few which are discussed in this paper. In the following section we describe the 

most salient findings from the research, the educators‘ suggestions for solving those problems, and the 

instructional designer‘s interpretation into design.  

Results 

We previously found that the biggest problem amongst first-year students in this faculty was poor time 

management leaving them unable to cope with the workload in eleven subjects(Nagel & Haupt, 2009). 

In the interviews we therefore asked this group of students how they managed the work-load, and asked 

in the questionnaire how well they balanced their academic time-table. We found that students who 

performed poorly were particularly vulnerable to the consequence of the workload, admitted neglecting 

core/major subject, namely financial accounting. Students often bunked classes on days they prepared 

for or wrote tests in other subjects. By the time they realised they were in trouble in financial 

accounting, they had already missed too much work to catch up.  

Table 1: Grade averages in 3 accounting tests 

 

 

Students were placed in an interview group based on their semester mark. The results across three tests 

at UP (results obtained from the Department) in table 1 show that students in the lower performing 

three of the four focus groups initially did poorly and improved their performance thereafter. The 

students in the lowest category made the most dramatic recovery and their last test was nearly on 

standard. Regrettably, it was too late and they failed the subject. The second category who averaged 

37% in the first test, also improved sufficiently to pass the subject. The group of students who attained 

Grade averages in 3 accounting tests at UP  

  UP   improvement 

Grades n Test1 Test2 Test3  

<50% 10 26 35 45 19 

50-59% 20 37 50 52 15 

60-69% 19 51 59 60 9 

>70% 8 73 64 77 4 
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more than 50 in the first test showed less improvement after that, similar to the fourth group. These 

results suggested that exposing students to tests earlier would probably accelerate the improvement, 

particularly in at-risk students and enable more students to pass the course. 

The interviews revealed that numerous students did not realise the importance of studying from the 

beginning of the year, consequently they only woke up after failing the first one or two semester tests, 

after which it was too late to catch up on lost theory. It was therefore necessary to remind students to 

study theory on a constant basis and to compel them to start studying right from the beginning of the 

academic year. In accounting at school students learnt how to calculate new numbers in established 

formulas; they were therefore poorly prepared to think wider and to solve new types of problems, as 

they explained in the interviews. Therefore they had difficulty to understand questions in tests. Students 

eschewed the University lecturers‘ recommended and widely propagated approaches to solving 

problems due to undeveloped meta cognition and judgment, based on high marks at school. 

Questionnaires confirmed the interview findings that students particularly underestimated the 

importance of studying the theory of accounting before attempting solutions. Students admitted that 

their marks improved significantly when they adopted the recommended method of working, but early 

in the year said that they did not believe it is important. 

Students in the middle group attempted to study the theory, but found that their understanding of the 

theory was inadequate, and spending more time preparing for tests and working on problems by 

themselves did not really help. They often complained about the terminology and how they did not 

understand test questions, and therefore gave wrong answers. Those who worked in study groups found 

it very beneficial and found the solutions quickly. Students had to be helped to comprehend the 

terminology and to unlearn some of the erroneous methods they learnt at school.  

The well-performing students were more self-reliant, diligent and self-motivated than the other groups. 

They knew where they were headed; the most had significant role models and mentors in the 

profession, and used effective study methods. Some of them wished for more confirmation and 

feedback on their efforts. 

Because students did not realise the relative importance of their main/major subject, and how important 

passing FRK 100/101 was to proceed with their main/major subjects in their second year, the 

Department suggested that we develop an electronic mind map that showed the relationships between 

subjects, and how subjects articulated with each other.   

 

Research Question 2 

Department‘s lecturers proposed several initiatives, a number of which were suitable for 

implementation in the learning management system (LMS). We discuss the following list that allowed 

immediate implementation: 

 Students should have access to a diagram that explains  

 To show students how their courses contribute to the ultimate course goals, lecturers proposed 

an electronic mind-map of all the courses in the 4 years of study. This map should explain how 

courses articulate with other courses in the same year and with those in the next academic level, 

and what the selection criteria were at the different levels. 
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 Prominent artefacts in the LMS should remind students to study their theory before attempting 

problem-solving. 

 Students‘ poor command of English and the misconceptions brought from school could be 

rectified by explanations of key terms in lay language.  

 Online quizzes present a way of addressing misconceptions and focusing on core concepts. The 

explanatory feedback included in the tests could provide automated tutoring. The department 

decided that students had to complete a weekly quiz on the theory that had been discussed in 

class that week. As incentive, quizzes would count towards the semester mark.  

 Students also had to be encouraged to attend more tutor classes; alternatively they needed more 

avenues to find answers to a variety of questions, as not all had well-informed or helpful study 

partners, as told in the interviews. 

Research Question 3 

An LMS can facilitate communicating course requirements (Rubin et al., 2010).The instructional design 

had to translate the lecturers‘ needs into LMS-supported blended learning activities.  

Design to provide an overview of the programme 

We chose a tower with four legs that gradually merge into a single structure as metaphor to portray the 

mind map of the degree subjects.  

Figure 2: Clickable mind map to provide an overview of the programme 

A line drawing of the Eiffel tower in Paris presented a useful metaphor on which to superimpose the 

diagram of the four-year Chartered Accounting course, as shown in figure 1.The four distinct vertical 

columns(legs of the tower) represent the four main subjects that continue until graduation with BCom 

(Hons)/CTA, that serves as the entrance to the professional body‘s exams. Those columns divide 

downwards into eight shafts representing eight first-year subjects that are grouped according to streams. 

The structure represents the articulation among main subjects in the same and ensuing years. Horizontal 

structures (beams) that bind the ascending legs represent those first and second year subjects that 

articulate with and support learning in all those subjects. Three groups of horizontal bands also separate 

the academic progress into four years. To provide a lighter, inspirational note to the map, the cherry on 

top presented entry into the SAICA QE1 qualification that would contribute to eventual qualification as 

a chartered accountant. 
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Each vertical leg is presented in a different colour, merging the top and further visually binding together 

the subjects on that grouping.  

In the diagram itself, only the subject codes are given. Upon movement of the mouse over the codes, 

the full name of each subject is shown, and clicking on the module code, opens another window with 

text that explains what the subject entails, its prerequisites and where it leads. Selection criteria for the 

first and fourth years are also given as clickable areas on the map. 

The Accounting Tower, as many refer to it, is available in both Afrikaans and English on the LMS 

homepage of Financial Accounting 100 and 101. It is also available on the Departmental website that is 

open to the public and prospective students. Having access to this mind map should highlight the 

relative importance of Financial Accounting in the first year, as it becomes a future main subject.  

Design for reminding students to study theory 

An LMS can provide meaningful connections and easy communication in a course (Rubin et al., 2010). 

ID principles include several techniques to grab attention. Those include: bright colours, blinking text 

or images, scrolling text or images (Alessi & Trollip, 2001). In order to focus attention on the important 

message of studying theory, we created a scrolling banner and a pop-up window with the relevant 

message, using red and orange text to seize attention, as shown in the screen-capture in figure 2. The 

academic department compiled the text slogan 

Figure 2 shows the course homepage on the LMS, We added the slogan compiled by the Department, 

which is a pun on the University name, as a banner that scrolls from right to left: ― ―UP Success 

Generation: Understand before Practical‖. To retain that message in view on the homepage, we also 

fashioned a self-opening view let in a separate window containing a similar message.  

 

Figure 3: Scrolling banner text in header on homepage with pop-up window 

 

Design to explain terminology in plain English 

The most suitable LMS tool to support students with mastery of difficult terminology was the online 

glossary. The tutors supported the lecturers with compiling and loading explanations of much-used 

terminology into the Glossary tool in Blackboard. Explanations of subject terminology were 

deliberately compiled in lay terms, which would help students understand the more technical textbooks.  



Research-informed design: learning to balance the books  -  L. Nagel, J. G. Oberholser   

 

Design, development & research, 26-27 September, 2011; Cape Town Page 379 

 

Design to encourage students to start studying timeously 

An LMS can support active engagement and provide formative open-ended feedback (Rubin et al., 

2010). Online tests encourage students to study the associated theory, particularly if accompanied by 

incentives in the form of marks. Online tests in this course were intended to encourage engagement 

with theory, rather than to provide summative evaluation. Students had several days to attempt each 

quiz, could do so in a location of choice, and even had opportunity of two attempts. Online quizzes 

function with minimal lecturer input, but creating large banks of multiple-choice questions are initially 

time-consuming, particularly if they contain feed-back. As the lecturers did not have capacity to create 

enough questions for such an extensive databank, they appointed tutors for this task. These senior 

students were particularly suitable for the task, as they remembered which concepts were difficult or 

confusing. After training the tutors in the theory and method of compiling high quality valid and 

reliable multiple choice items, they created questions with comprehensive feedback that addressed the 

underlying concept in each question, deliberately simple lay terms. We first uploaded the questions into 

a training course on the LMS to which only the tutors had access, and where they could answer the 

questions. Rigorous quality control consisted of rephrasing and correcting items, based on the test 

statistics; thereafter questions were exported into the live student course which released a set of 5 

questions to each first-year student. Students had two attempts at the quiz, with the best effort captured 

in the Grade Book. The quizzes served multiple purposes: they encouraged students to start studying 

theory early in the year, they provided an early indication of the real state of each student‘s progress, 

they highlighted complicated sections of the work; they provided easy explanations and reassured 

capable students of their expertise.  

Design to encourage students to communicate with tutors 

Despite contact time in classrooms and tutoring sessions, students still struggled with understanding 

some key concepts. The most convenient way to answer student questions outside class times and 

tutoring sessions was to use the Discussions tool in the LMS. As the size of the class precluded 

facilitated discussions, we used the tool for an answer forum driven by the students with specific 

questions. We initially trained the tutors how to respond to students in an online discussion, by 

following a Socratic style to uncover the root of the problem, rather than providing ready answers. The 

use of this tool is evident in the number of questions students asked in the discussion forums, where 

students created 109 discussion posts during the first semester. 

Conclusions and the future 

The aim of this article was to establish a methodology to address certain challenges in this Faculty in an 

authentic and valid manner, taking into account the circumstances and preferences of the students. The 

solution also had to balance funding for teaching and tutoring staff and available ICT resources and 

skills. Often, the choice of LMS tools and learning interventions are arbitrary, determined by the 

teaching style, enthusiasm and computer literacy of the lecturer. Whether any of these technology 

interventions address real learning challenges is often unknown, adding to criticism of the e-learning 

industry (Woodill, 2004). If we wish to use the LMS to improve teaching, we should first uncover the 

real needs in a class, and then balance the learning books with the right entries. 

How effective the described interventions were in addressing the problem of poor results in first-year 

financial accounting will only emerge at the end of this academic year. Only at that stage can we 

evaluate the feasibility and scalability of each of the financial accounting class. The most productive 

learning interventions will also be adapted for implementation in other B.Com first year subjects, where 

classes ranging between two and three thousand students display similar challenges. Future research 
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results will inform the curriculum, selection criteria, the design of blended learning that allows for 

student learning preferences, professional development of lecturers and student support.  

We know the following: classes are large, and will continue growing; first-year students do not have a 

sound theoretical basis in accounting; most do not know how to manage their time effectively; the 

temptations that lure students from their books are bound to increase; there are too few academics and 

they are overloaded; this situation is unlikely to improve in the near future. Solutions from other 

contexts will probably not address our challenges. We therefore agree with Unwin(2010) that electronic 

learning solutions in Africa should be home-grown and be suitable for a particular context. A few well-

situated ICT solutions should improve the quality of learning in first-year classes, by balancing the 

books of student challenges with corporate reality.  
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Abstract 

This is a report on an action research project which introduces peer assessment and the use 

of criterion-referenced assessment method in studio critiques to communication design 

students at Kwame Nkrumah University of Science and Technology, Ghana. This assessment 

strategy was introduced with the desire for improved education, studio participation and 

increase students‘ involvement in assessment for learning in developing world university 

design studios with large student numbers. It documents a teacher-initiated, studio-based 

action research which turned graphic design studio activities from the traditional pedagogy 

into an innovative one. Respondents came from a sample of 140 average-ability students from 

second year studio in the Department of Communication Design, KNUST. Descriptive 

statistics showed that 80% of students agreed that peer assessment helped them in learning, 

with 86% agreeing they found the peer assessment process as a valuable learning experience 

and 46% contended that they needed training in the use of assessment rubric. The outcome of 

the analysis of interviews further suggests 89% of the respondents agreed that the peer 

assessment enabled them to interact more. The conclusion drawn from the evidence is that 

using peer assessment and criterion-referenced assessment method directed learning 

activities and can have positive implications for the learning experience in project-based 

learning. 

 

Key Words:  

Peer assessment, criterion-referenced assessment, higher education, communication design. 

 

INTRODUCTION 

The aim of the Action Research Studio (ARS) is to improve student learning through professional 

development opportunities. The study investigated project-based learning and planned activities during 

the first semester and then implemented the plan during the 2010 academic year. We worked 

collaboratively to develop new studio approaches in the graphic design course, a level two course. In 

this paper, I will discuss my findings in the ARS Graphic Design course and share my ideas for further 

growth in this area. 

 

Studio critique is a prime component of art and design education. It provides the ideal learning 

environment for students and instructors to talk about art and design and exchange feedback that are 

essential in the creative design process (Eshun and Adu-Agyem, 2010). Very often, students, 

particularly the less capable students, either work under stress or give up in the boring and threatening 

critique activities. They gradually develop a negative attitude towards studio critiques that hinders their 

learning. In fact rather than subjective criticism or assessing, critiques can also be treated as teaching 

and learning activities in which pupils learn to improve their design learning. Instructors can implement 

variety of assessment strategies and a number of critique activities to conduct their studio critique so as 

to transform a tiresome, threatening and stressful studio atmosphere into a relaxing, supportive and 
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enjoyable learning environment which supports sustainable assessment that underpin lifelong learning 

activities (Kearney and Perkin, 2011). 

 

Research Questions 

1.  Does criterion-referenced assessment method improve students‘ learning skills to enhance 

active learning? 

2. To what degree of acceptance and internalization do students actively involve in the use of 

criterion-referenced assessment method?   

3. What role does provision of assessment rubric play in enhancing active learning? 

4. Can peer assessment be meaningful and interesting in large class-size situation? 

 

This paper draws on the framework of sustainable assessment to foster improved education (Boud & 

Falchikov, 2005), which focuses on assessment for learning rather than assessment as measurement 

tool. The focus of the study is to educate graphic design students on how to judge what they learn, why 

they learn it and most importantly how they learn it. Additionally, assist in building the students‘ 

capacity of forming judgment on their learning to assist long-term learning in design beyond the school. 

 

THEORETICAL FRAMEWORK  

Assessment is now considered key to student‘s learning and improved education (Boud & Falchikov, 

2005, Black & William, 1998; Kearney & Perkins, 2011; Bain, 2010; Boud & Associates, 2010). Peer 

assessment, one of the sustainable assessment methods has been explored, experimented and reported 

across several disciplines, at different levels and with varying assignments (Tiew, 2010; Brew, 2011; 

Gielen et al., 2011). Hamer (2005) and Leighton (2004) conclude that there are no longer any barriers 

to prevent the routine use of peer assessment and reckon that gradually peer assessment in higher 

education is becoming a mainstream activity. 

 

Peer assessment is key in formative assessment as well as summative assessment (Bostock, 2000; Prins 

et al., 2005; Li et al., 2008; Cestone et al., 2008; Wilson 2002; Wood, 2009; Li et al., 2010). Ballantyne 

et al (2002) and Bostock (2000) posit that peer assessment encourages students to become critical, 

independent learners as they become more familiar with the application of assessment criteria and 

develop a clearer concept of the topic being reviewed. It is believed that peer assessment can promote 

student accountability, student responsibility towards their peers‘ learning (Cestone et al., 2008), 

encourages excellence, skills and deepens learning (Li et al., 2008; Ballantyne, Hughes, and Mylonas, 

2002); provides increased positive feedback (Peatling, 2000; Kwok, 2008; Diefes-Dux, & Verleger, 

2009); supportive, advisory and corrective (Bay, 2011) with positive effects on student satisfaction 

(Wong & Ng, 2005; Khabiri et al., 2011) and learning effectiveness (Prins et al., 2005; Khabiri et al., 

2011) in different disciplines in higher education. 

 

The validity and reliability of peer assessment in higher education has been well explored (Bostock, 

2000; Prins et al., 2005; Li et al., 2008; Cestone et al., 2008; Tiew, 2010). Peers explicitly or implicitly 

hold themselves mutually responsible for the successful implementation of the assessment process 

(Kwok, 2008). Li et al (2008) note that peer assessment provided a scaffolding guide that helped the 

students gradually shift their roles from assessees to assessors and students find it easier to make sense 

of assessment criteria if they examine the work of other students alongside their own. Brew (2011) 

acknowledges the significant role play by participative assessment on pedagogy in three key areas; 
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―firstly, by encouraging reevaluation of the relationship between learning and assessment in the context 

of a growing demand for lifelong learners and reflective practitioners; secondly by emphasizing the 

dual role of assessment with respect to formative and summative needs and thirdly by moving 

assessments away from student reproduction of discipline knowledge and displays of memory rather 

than learning, to demonstrations of problem-solving, communication and presentation skills. 

The principal benefit of self and peer assessment as noted by Dochy et al (1999) is that it encourages 

students to become active learners, requiring students to reflect on their performance, thereby 

encouraging them to take greater responsibility for setting goals and making decisions about their own 

learning. Peer assessment is beneficial to both students and teacher (Loddington, 2008; Tiew, 2010; 

Ballantyne, et al., 2002; Khabiri et al.,2011). It also fosters student autonomy and higher order thinking 

skills and can promote dependability, responsibility acquisition of life-long skills and in improving 

student‘s employable skills (Aoun, 2008; Wood, 2009; Tiew, 2010; Kwok, 2008). Willmot et al (2008) 

and Aoun (2008) cautioned that peer assessment is a skill that can, and should, be acquired through 

training. Other researchers have recommended thorough understanding of the process by stakeholders 

and need prior training to be conversant with the assessment process before its full implementation. 

Peer-assessment might be time-consuming for students (Li et al., 2008; Ballantyne, Hughes, and 

Mylonas, 2002). 

 

According to Stix (1996), students who are involved in developing criterion-referenced assessment gain 

better understanding and are clear about skills worth mastering in a lesson as well as acknowledging 

their progression; and develop greater confidence in their abilities. Substantial evidence on peer 

assessment from different studies have shown that majority of students find the assessment fair and 

improves communication, group dynamics and rewards work (Cestone et al., 2008; Willmot et al., 

2008; Loddington, 2008). According to Andrade (2000) rubric is an essential component and ―what 

counts‖ in authentic assessment to measure student‘s achievement and professional development 

(Mertler, 2001). Brualdi (1998) and Kruger (2007) suggest that rubric should be fair and simple to 

ensure consistency. Jackson and Larkin (2002) viewed rubric as a grading guideline and teaching tools 

that support student learning and the development of sophisticated thinking skills. Furthermore, 

Andrade (2000) and Kruger (2007) admit the usefulness of assessment rubric in blurring the division 

between teaching and assessment. Cronjé (2009) warns against the use and abuse of rubric in 

assessment standardization, especially when there are indications that assessment may be reduced to an 

almost mechanical checking of items on the list. Elizondo-Montemayor (2004) on the other hand 

strongly believes that assessment standardization during work-in-process was helpful and needed so 

that teachers and students would know what exactly the expected outcome from students and vice 

versa. 

 

It has been noted in several literature the complexities in assessing creativity (Jackson, 2005; Harris, 

2008); the creative process (Kleiman, 2004; Clerke, 2007); the creative product (Cowdroy & de Graaff, 

2005; Ellmers, 2006) and the importance of assessing ‗process‘ with the ‗product‘ (Salamon, 2008). 

Through this study, I hoped to find that graphic design would be the medium that my students needed 

to acquire new knowledge, build up new concepts, and articulate strong understanding of assessment. 

Through the integration of criterion-referenced Assessment method in graphic design studio I hoped to 

tap the enthusiasm of my students towards improved design education and make them active 

participants in their own instruction. 
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METHODOLOGY 

An action research study, which was studio-based and instructor-initiated was undertaken. Action 

research is a process of study done by systematically collecting data on one‘s everyday practice and 

analyzing it in order to come to some conclusions about what future practice should be (Ebersöhn et al., 

2011). Key components of action research involve a self-reflective cycle of identifying a condition or 

challenge, reflection, research, plan, action, and then re-planning (Ebersöhn et al., 2011). Action 

research was applied in this study because it enabled the instructor researcher of this project to follow 

the steps in the spiral that helped him reflect upon his teaching and improve his students‘ situation. He 

intended to see if the plan would work well or if any necessary modification or amendment would be 

needed to improve his students‘ creativity. 

 

Students from undergraduate communication design programme were chosen as sampling. All of them 

were design students of average academic standard because they all have had twelve years of formal 

education in creative arts during their primary and secondary levels of education. The project began and 

ended with interviews and questionnaires. A number of interviews were conducted, written comments 

were received and a questionnaire was administered. An unstructured interview and a structured 

questionnaire were conducted at the start of the study to collect data on pupils‘ perceptions of their 

traditional studio critique. Then, a variety of innovative studio activities were introduced to replace the 

traditional studio exercises students used to have. A checklist was used to help the instructor researcher 

to observe students‘ behavior and performance during studio. 

 

Afterwards, another unstructured interview was conducted on the students to gather their perceptions of 

their studio critique after the changes. Finally, an additional open-ended questionnaire was distributed 

to students to collect their overall opinions about their graphic design projects after their new 

experiences. Students‘ perceptions and opinions before and after the changes were compared and 

analyzed. 

 

Sampling 

The study sample (n=140) was drawn from Communication Design second year students in the 

Department of Communication Design, Kwame Nkrumah University of Science & Technology. 

Kumasi, Ghana. Purposive sampling method was used because of the nature of the study. The sample 

comprised sixty-nine male (64%) and thirty-nine female students (36%). Their age ranged from 18 to 

23. The setting was a typical graphic design environment. These students had pre-university tuition in 

visual art at senior high school level. Their creative studios were their only opportunities to be exposed 

to the technicalities in graphic design. English language is the main language of communication. 

Almost all cohorts were born and bred in Ghana and had gone through the Ghanaian educational system 

(basic and secondary education). 

 

INNOVATIVE GRAPHIC DESIGN STUDIO ACTIVITIES 

Four selected activities were tried-out in the second year graphic design studio. These activities were 

grouped under two assessment modes: Group assessment (Oral presentation) and Peer assessment 

(Independent Graphic design study). For the group assessment, teams of five students per group were 

formed for research and oral presentation. In the group assessment various teams in the class researched 

on various topics in design history and made oral presentations to the class. The study was to provide 

students with the adequate knowledge in oral presentation, design trends and the various art styles and 
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how they impact conceptualization. Students were provided uniform criterion-referenced assessment to 

assist in the assessment of the oral presentation in class. During a presentation, non-presenting student 

were required to assess the performance and content of the presentation per the criterion-referenced. 

After each presentation the class was given the opportunity to ask questions and comment on the 

presentation. Verbal and written feedback to the team is given. Grading from each student for each 

presentation was collated, summed and the mean found for each sub-criteria for the group.  

 

Independent Study 

Under the second phase showed a great level of interdependency in assessing creative projects. Every 

student played two roles; as an assessor to another an assessee to another. In the studio projects, 

students were given three design briefs to work on (each project followed after the other). The projects 

were based on design history and layout design studies. Two principal stages in the design process 

(comprehensive and final stages) were selected for the implementation of peer assessment for the 

special reason that students would have independently solved initial design challenges and have come 

to the point where they required second opinion (peer feedback) see Fig 1. It is rightly so also in 

professional practice to meet the client when you have to some extent solved the design problem.  

The first stage of the procedure saw the assigning of assessors and assessee. It was conducted using 

students‘ ‗irregular‘ triads. The distribution was based on earlier socio-metric matrix exercise 

conducted on the class. Three groups of people were identified in the class; a) popular and most 

friendly students, b) normal students, and c) reserved students. The instructor helped in marching the 

students.  Each student became an assessor/assessee to a different student in a different group.  

Comprehensive

Creative Product

Summative

Fo
rm

at
iv

eProject 1

P/SA

Graphic Design Course

Oral Presentation

Group
Assessment

Project 2 Project 3 Project 4

Graphic Design
Score

Graphic Design Projects

TA

Final Product Final Product

Comprehensive Comprehensive

Conceptualization/
Schema

Conceptualization/
Schema

Conceptualization/
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Fig 1: General Graphic Design Project Scheme 

 

 
Figure 2: Assigning of assessor to assessee and vice visa 
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To help to form these triads involving the assessor and assessee, care was taken to ensure that 

―buddies‖ did not get away with what they wanted. In extreme situations students were assigned to the 

teaching assistant for assessment. While not compulsory, moderation is an integral aspect of responsible 

assessment practice and was deemed necessary to help students justify their comments and marks. 

Assessment pieces were mounted on studio panels in the studio for every student to have a look at the 

project before peer assessment.  

 

Peer Assessment Procedure 

The initial draft procedural guidelines I followed was similar to Peer Assessment Procedure 

adapted from Wadhwa, Schulz & Mann (2006), however revisions were made to Kearney and Perkins‘ 

(2011) Authentic Self & Peer Assessment for Learning (AASL) model and Salamon‘s (2008) 

Assessment model. These models were adapted to suit each unit. These guidelines outlined the timeline 

for the procedure, student and instructor‘s responsibilities, and processes for submitting, distributing 

and moderating work. Information relating to the rationale and procedure for implementing peer 

assessment was presented to students by the instructor.  Refer to Fig. 3. 

Step 1. Brief Step 2.Project Step 3. Research

Collaborative 
development of 

Assessment criteria 

Students research 
on problem

Students have opportunity
 to discuss submissions

in the studio

Discussion

Step 7. Review

Students review 
designs 

for final evaluation 

Step 6. Feedback Step 5. 
Peer Assessment

Students receive
verbal and written 

feedback and  marks 

students  peer-assess  
and  reflect  on possible  
areas  for improvement

Instructor’s Moderation

The instructor reviews students‟ critiques, 
complies and sends peer assessments 

to the students and updates students‟ marks 

Studio Critique Environment

Students submit 
their design 

solutions in studio

Step 4. 
Submission

Instructor presents 
design brief and

Discussion of 
marking criteia

Step 8. 
Final Evaluation

Final evaluation of 
students‟ solutions

 
Fig. 3: Peer Assessment Delivery Method 

 

 

Evaluation Stages 

The evaluation stages offered the students opportunities to interact, question and examine the design 

solutions offered by the assessee. The assessors are randomly selected to present their assessments and 

feedback on their assessed piece to the class. The class discusses the assessor‘s feedback, where 

necessary interventions are made and the marks moderated. The peer-moderated criteria sheets were 

returned to students, while the individual peer-assessed criteria sheets were retained and used to inform 

the action research process. Final peer-assessed criteria sheets were all submitted to the instructor.   

 

Instructor Moderation 

The instructor kept the facilitator role and intervened whenever parties disagreed on facts. The use of 

re-mark was not encouraged for a simple reason – abuse. It seems that despite their fears, students were 

reasonably accurate in interpreting criteria and conducting evaluation. 
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Data Collection 

Interviews, teacher researcher‘s close observation of pupils‘ performance during studio and a structured 

questionnaire were used to collect data in this study. Quantitative data came from the questionnaire and 

qualitative data came from the interviews and observations. In this way, data were triangulated to 

ensure validity. 

 

Students were randomly interviewed on two occasions, before and after the implementation of the 

study. These opinions complemented the deficiencies of the questionnaire so that pupils could explain 

their ideas in details. A set of questionnaire was used. An identical Likert 5-scale questionnaire with 

twelve statements indicating the responses of ‗strongly agree‘, ‗agree‘, ‗no opinion‘, ‗disagree‘ and 

‗strongly disagree‘ was used to collect pupils' perceptions of peer assessment criteria at the end of the 

project. This allowed respondents to provide a wide range of responses. All questionnaires were 

conducted in studio so that the teacher could give a clear explanation to students and clarify all queries 

raised. In addition one hundred percent return rate could be ensured. The teacher/researcher carefully 

observed students‘ performance and attitudes during studios. The use of an observation checklist to 

record what had happened in studio helped to investigate, analyze and conclude on the findings when 

the project came to an end. 

 

PRELIMINARY OBSERVATIONS FROM THE DATA 

This paper presents some preliminary results and observations from the study, however detailed 

analysis is still ongoing and will be reported more fully in future publications. Although the 

participation in the survey was anonymous and optional, the response rate was 77.14% (108 out of 

140). This response rate was similar to another research done on high school students (Wang & Ng. 

2005). Results of the survey, students‘ written feedback and the teacher's observation are presented in 

the following paragraphs. All the students who participated in the study had registered for DAD 256, 

Graphic Design II, Second Year studio course. Demographic data in terms of gender and group were as 

follows: a total of 69 males representing 64% of total sample and 39 female respondents representing 

36% of total sample respectively.  

 

 

Does criterion-referenced assessment method improve students‟ learning skills to enhance active 

learning? 

The results indicate that eighty (80%) of the students actually agree or strongly agree that peer 

assessment enhanced their learning experience. About 85% of the students used peer-assessment to 

proactively be involved with learning on the course. Also, about 78% of the students used criterion-

referenced assessment to understand the course material through multiple sources of learning. While 

66.35% became independent learner through the use of peer assessment, about 65% however, used the 

peer criterion-referenced assessment method to control the pace of their learning by going fast or slow. 

Finally about 75% of the students would actually admit their learning process has seen improvement 

since the implementation of peer criterion-referenced assessment method. Refer to Table 1. 

 

Table 1:  Frequency distribution of Learning Items 

Items/Statements  SA/A (%) N (%) SD/D (%) 
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N =108; SA/A: Strongly Agree/Agree, N: Neutral, SD/D: Strongly Disagree/Disagree 

 

To what extent are the students actively involved in the peer assessment learning process?   

The results indicate that the majority (89.81%) of the students mentioned that they were more 

interactive as the result of using peer criterion-referenced assessment. Relatively higher per cent (66%) 

indicated that they have no problem in operating the classroom criterion-referenced assessment method.  

A minority (27%) indicated that they do not need training in peer assessment, in contrast to the majority 

of 73% preferring prior training in peer assessment. A little over half (58%) of the students indicated 

that peer assessment was fully operational. Almost half (52%) of the students indicated that there was 

adequate support for those who encountered any problem apart from technical.  Refer to Table 2. 

 

Table 2: Frequency distribution of Attitude towards Assessment 

N =108, SA/A: Strongly Agree/Agree, N: Neutral, SD/D: Strongly Disagree/Disagree 

 

What role does Criterion-Referenced Assessment Method (CRAM) play in enhancing active 

learning? 

 Q1. I have used Peer Assessment  rubric  in enhancing my 

learning experience 

86.11 8.33 5.56 

Q2. Peer Assessment  rubric  helped me in getting proactively 

involved in learning the course 

85.18 12.04 2.78 

Q3. Peer Assessment  rubric  helped me to understand the course 

material through multiple sources of learning 

78.30 16.98 4.72 

Q4. Peer Assessment  rubric  helped me to become an 

independent learner by doing more work on my own 

66.35 24.30 9.35 

Q5. Peer Assessment  rubric  helped me to control my pace of 

learning by going fast or slow 

65.74 25.93 8.34 

Q6. My learning process has improvement since the 

implementation of Peer Assessment  rubric 

75.93 16.67 7.41 

Items/Statements  SA/A (%) N (%) SD/D (%) 

 Q7. Students are more interactive as a result of using Peer 

Assessment  rubric 

89.81 5.56 4.63 

Q8. I have no problem in operating the classroom Peer 

Assessment  rubric 

66.66 24.07 9.26 

Q9. I do not need any training to teach me how to use the Peer 

Assessment  rubric 

27.10 28.97 43.93 

Q10. I find Peer Assessment  rubric  in full working order 

whenever I want to use them 

58.34 31.48 10.19 

Q11. If there is something I am unclear with, the  rubric support 

is immediately available 

52.78 31.48 15.74 
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The results indicate that almost 80% of the students indicated that they were able to use peer criterion-

referenced assessment method to assess their graphic design product.  Interestingly, relatively fewer 

students (58%) indicated that criterion-referenced assessment method helped them in preparing for the 

jury/lecture. Most students, about 76% admitted that criterion-referenced assessment method helped in 

explaining the subject more clearly. The majority (83%) of the students mentioned that criterion-

referenced assessment method helped them to stimulate their problem solving skills through visual 

experiences. Almost 86% of the Student agreed that peer criterion-referenced assessment method 

helped to develop and stimulate their communications skill‖. About (75%) of the students indicated that 

peer criterion-referenced assessment method makes their learning more interesting. Refer to Table 3. 

 

N =108, SA/A: Strongly Agree/Agree, N: Neutral, SD/D: Strongly Disagree/Disagree 

 

Students‘ qualitative comments in the project evaluation further suggest a generally positive 

attitude to the peer review process. Students commented on: 

• the benefits of being able to review and comment on their peers‘ assignments and to reflect on 

their own work, 

• the communication (socialization) process which facilitated collaboration among peers, 

• the value in comparing their work against the assignments of other students and to 

improve on their work prior to final marking and; 

 

Results of this study, guided by the three research questions, can be summarized as follows: 

1. As predicted, the results indicate that the students have quite positive attitudes toward active learning 

and enhanced approach.  

2.  As predicted, respondents‘ attitude toward the use of criterion-referenced assessment was positive 

and encouraging.  

Table 3:  Frequency distribution of  use of Peer Assessment  Rubric 

Items/Statements  SA/A (%) N (%) SD/D (%) 

 Q12. I know how to use Peer Assessment  rubric  

available in my graphic design studio 

79.44 16.82 3.74 

Q13. Peer Assessment  rubric  helped me in preparing 

for the jury/lecture 

58.34 31.48 10.19 

Q14. Peer Assessment  rubric  helps in explaining the 

subject more clearly 

76.64 14.95 8.41 

Q15. Peer Assessment  rubric  helps me to stimulate my 

problem solving skills through visual experiences 

83.33 9.26 7.41 

Q16. Peer Assessment  rubric  helps me to further 

develop and stimulate my communications skill 

87.03 9.26 3.70 

Q17. Students can understand and grasp the concepts 

more easily and effectively as result of using Peer 

Assessment  rubric 

74.07 16.67 9.26 
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3. As predicted, peer assessment rubric had the potential of enhancing student learning, engage student 

in active learning and attitudinal change toward learning. 

 

Limitations of this Study 

The findings of the trials of peer review criterion-referenced assessment and peer assessment reported 

in this paper show the benefits to be achieved from students participating in peer review of each other‘s 

assignments. Despite the small sample size of the 2010/11 dataset which may have adversely skewed 

the results, it is suggestive of some potential problems associated with the implementation of peer 

assessment; nevertheless, the methodology pursued provides a structure for future investigation. The 

students whose works were assessed were not anonymous. This may limit the validity of the scores in 

the peer assessment because one of the perceived drawbacks of peer assessment is the obstruction of 

friendship (Williams, 1992).  

 

Also, many students did not know how to use peer-assessment in graphic design studio. Many problems 

were encountered. If the students had more peer-assessment skills, their attitudes toward peer-

assessment might have been better. Some students who were considered rather weak in doing graphic 

design assignments produced surprisingly good works when peer-assessment was used. This suggested 

that peer-assessment could be one of the factors of good performance.  Due to the large class size and 

lack of studio time, enough peer-assessment practice could not be held throughout the creative 

processes. 

 

Conclusions 

The action research process used in this study has facilitated the development of procedures for 

implementing peer assessment in large classes. It is clear that there are specific difficulties associated 

with running peer assessment in large classes. Overall, however, this study suggests that the benefits in 

relation to student learning outweigh the administrative and staff commitment difficulties encountered 

when using peer assessment in large groups. 

 

It has been observed that a well constructed criterion-based assessment approach allowed the 

assessment to play a lead-role in the learning process. As suggested by Boud and Falchikov (2005), 

when designing assessments for constructive alignment, it is useful to consider that assessment should 

not only be aligned to immediate learning outcomes, but also with what is expected for long-term, 

―longer lasting‖ learning. 

 

In conclusion, the studio critique provides a convenient means for instructors and students (peers) to 

provide timely and constructive feedback to the students. The most significant benefits were achieved 

through developing well-aligned assessment criteria. Such efforts go a long way to ensuring that an 

assessment is effective in enabling the skills and attributes associated with long lasting and ongoing 

learning. 

 

Recommendations 

The propositions put forth in this study support current research from around the world: traditional 

assessment practices in the higher education are not meeting the needs of 21
st
 century learners (Boud & 

Associates, 2010, Kearney & Perkins, 2011). In pursuing the objectives of authentic and sustainable 
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assessment (Boud & Falchikov, 2005), it is paramount that the focus be on enhancing the students‘ 

capacity for learning and engagement with the curriculum through: 

(1) Early introduction (i.e. in the first year) of peer assessment to students build up their 

competencies in using peer assessment and is vital for its smooth implementation.  

(2)  Awarding marks for the feedback that peers provide as there is evidence to suggest that it may 

boost student engagement and commitment to the task. 

(4)  The introduction of selected teacher moderation system and re-marking if students are 

dissatisfied with their peer-assessed mark. . 

(5)  Encourage reflective approach to peer-assessment,  

(6)  Take steps to increase the coverage. 
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Abstract 

The traditional architectural studio, almost universal in its pedagogical approach, is not very 

accommodating of non-traditional students. This paper investigates views on current 

architectural education methodology, the experience and learning way of the full-time student 

(standing in the current methodology) and the needs of the typical non-traditional 

architectural student through an exploratory survey of existing literature. 

  

The context is South Africa, where a very real need for such studies exists. The SACAP (the 

South African Council for the Architectural Profession) allows the registration of 

professionals in different categories, depending on academic qualification and workplace 

experience. Currently the category of ‗architect‘ is still predominantly white-male orientated 

and transformation is urgently needed. However, ―professionals in ‗lower‘ categories (for 

example architectural technologist), who want to study further to better their qualification 

and registration category, have at the moment only full-time, traditional studies to choose 

from.‖ (Author, 2010:2)  

 

Traditional architectural education has at the core an intense studio culture. The time 

dedication required to sustain this culture is difficult, if not impossible for a student that does 

not study full-time. A non-traditional student will therefore be at a disadvantage compared to 

a full-time student in experiencing the many positive characteristics of studio culture. The 

time demanding and intense workload in the traditional studio allows very few professionals, 

standing in the workplace already, the opportunity to study further. 

The intention with the literature survey is to understand the characteristics of current 

architectural full-time education and the student experience thereof and to discover whether 

this can serve the need of the non-traditional architectural students.  

 

Keywords 

Architectural Education, Non-Traditional Student, Studio Pedagogy, Studio Culture, Part-

Time 

 

Introduction 

Why is it necessary to explore an alternative way of delivering architectural part-time studies to the 

non-traditional student? Is it not possible to just ―spread‖ the full-time course over more years so that 

students have more time to complete their studies? It is important to define here that with the term 

‗part-time studies‘, reference is made specifically to architectural studies that are not offered on a full-

time basis and with the term ‗non-traditional student‘, reference is made specifically to students that are 

already situated in full-time architectural practice, registered in one of the ‗lower‘ categories with 

SACAP, whilst at the same time pursuing further studies. 
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It is imperative to mention the need for current transformation in the South African architectural 

profession, which will partially explain the urgency and relevancy of the exploration into a workable 

non-traditional way of delivering architectural education. The profession is still dominated by white 

males, especially in the category of professional architect. In a presentation ‗Transformation and Skills 

Development Strategy‘ of 3 March 2011, the South African Institute for Architecture called for 

―workplaces that reflect the demographics of the country across all job levels and categories (in terms 

of) race and gender‖.  (SAIA: Transformation and Skills Development Strategy, 2011:5) 

 

The option of post-diploma and post-degree part-time architectural studies has been offered at various 

South African institutions, but has never proved very successful. This is evident in that the courses were 

often started but then discontinued after a few years. This could possibly be due to the full-time 

pedagogy and methodology at most being adapted to the offering of formal classes after working hours 

and making it possible to complete subjects in different years. This is an exhaustive, if not impossible, 

schedule for students, who are also working full-time and often have family commitments, to sustain. 

How then might a successful part-time architectural course be structured?  

 

What becomes clear, as Nedcut Teymur observes, is that it will be necessary ―to develop a critical 

awareness of the ways in which we think, talk, design, run and evaluate architectural education‖.  It 

will not be possible to simply rely on a traditional teaching practice that has been ―variously informed 

by pedagogic traditions (e.g. Beaux Arts, Bauhaus, etc.)‖ and which is often perceived as the only way 

of knowledge gain in architecture. As a consequence this attitude has created ―architectural schools and 

teachers across the world (that) are more similar than different.‖ He further says that ―[w]hile students 

are expected to be creative (and critical) in their work, the need for the same qualities to be present in 

the very design of projects and syllabi is taken for granted.‖ (Teymur 2002:1). 

 

In answering Teymur‘s request for critical awareness, it would then be necessary to ‗think‘ about how 

to ‗design‘ and ‗run‘ the architectural education of the non-traditional student. The thinking part forms 

the basis of the structure of this paper and is initiated by exploring literature views on current 

architectural education methodology, the experience and learning way of the full-time student (standing 

in the current methodology) and the needs of the typical non-traditional architectural student. 

 

Views on current architectural education methodology  

Architectural education has, for a very long time, been more of a culture than pedagogy. As Stevens 

writes, it is a ―cultivated habitus‖ and that we need to distinguish between ―a scholastic and a 

charismatic mode of inculcation. The scholastic mode is what we normally recognize as pedagogy, the 

formal and explicit teaching of formal and explicit knowledge and skills. The charismatic mode is the 

informal and implicit method of inculcation, which is the only possible means of transferring embodied 

cultural capital. The former is intended to product knowing, the latter being.‖ (Stevens, 1995:117) 

 

It is no wonder then that alternative ways of teaching are often ridiculed and frowned upon by 

academics and practioners alike. Having been so indoctrinated to adhere to the architectural culture, 

they probably have no choice. Stevens describes this well in writing that architectural education 

―produces a socially and mentally homogeneous set of individuals whose homogeneity reinforces the 

socialization process and the closure of social capital, limiting the chances of misalliances and laying 

the foundations for future patterns of cooperation in later career.‖ (Stevens, 1995:118) Challenges to 
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the status quo of architectural education are met with suspicion and with the fear that the sacred studio 

will be exposed or questioned as not being the ultimate teaching model. 

 

In a recent report on ―Issues that confront Architectural Education in Australia‖ the authors highlight 

the value that the studio contributes to the design education of architects. They mention ―the value of 

the architectural studio as a learning community‖ and mention that the ―studio experience contributes 

to the development of the life-long learner and establishes the milieu for creative actions later in 

practice‖. Whilst this seems to be the opinion that most architectural educators also have, the report 

goes further to challenge traditional perceptions of the studio and calls for research into challenges 

facing architectural education in Australia. These are defined as ―concerns, hurdles or impediments 

currently facing architectural education across Australia. Such concerns might include issues like 

‗studio teaching‘, ‗assessing creativity‘, and the ‗research and creativity nexus‘.‖  (Williams et al, 

2007:8)  

 

In most schools the studio forms the place where a diverse set of theoretical knowledge must be 

applied. This is a difficult task. Studio takes the form of project-based instruction and to introduce 

history, architectural theory, technology, professional practice, environmental studies, computer and 

hand drawing becomes complex. 

 

Challis, in a study entitled ―Integrating the conceptual and practice worlds: A case study in 

Architecture‖ specifically identifies three challenges that architectural education has if there is a need 

to prepare students for their work in the profession. These are the provision of ―meaningful and 

purposeful links with other disciplines‖, the marrying of ―the worlds of design and construction‖ and 

―to move from the individual to the collaborative‖. (Challis, 2002:3). Challis also questions the learning 

experience students gain from projects that are not grounded in authenticity and mentions specifically 

the link between design and technology or as she calls it ―the tectonic approach to design‖ (Challis, 

2002:4). She mentions that ―incorporating the science of the art of construction...is best realised when 

a design concept is actually constructed and an interaction between user and artefact occurs‖. (Challis, 

2002:4) 

 

Salama and Crosbi also address authenticity in architectural studio. They explain ― that traditional 

teaching practices have long encouraged students to develop form manipulation skills by emphasizing 

intuition, reflective observation, and concept formation‖. The problem with this, and I fully agree, is 

―these practices are hypothetical, largely unconcerned with real life situations, and neglect equally 

important skills that can be enhanced through experiential learning, research, or real interaction with 

the realities being studied.‖  They suggest that ―learning from the actual environment should be 

introduced. Real life experiences can provide students with opportunities to understand the practical 

realities and different variables that affect real-life situations. There has been a move towards 

introducing real life projects into the studio environment at CPUT in the recent past and, according to 

Salama and Crosbi, this has also happened internationally. The authors further say that ―while published 

experiences have debated innovative practices exemplified by exposing students to primary source 

materials in generic terms; little emphasis has been placed upon how structured experiences could be 

introduced in theory and lecture courses.‖ (Salama & Crosbi, 2010:103) 
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Studio projects are increasingly expected to be more grounded in authentic learning. A further 

requirement that most schools of architecture have is that [s]tudio courses are intended as the point of 

integration for all other coursework and educational experiences. (Koch & Dutton, 2002:3) In other 

words studio is the place where application happens. In typical part-time scenario, students would 

concentrate on doing theory subjects in the evening one year and then dedicated a next year to studio 

projects. This divorces the possibility of proper integration because the subjects are divorced through 

time. 

 

In a recent study that discusses the idea of ―total integration‖ of theory and other subject matter in the 

design work of architectural education, Deshpande writes that [a]rchitectural design, per se, is not to 

be seen as a subject of study by itself, but an opportunity to bring together into a comprehensive whole 

the subject matter and knowledge acquired from peripheral area of study. Design ought to be seen not 

as a ―subject‖ of learning but an application of what is learned from support subjects.........[t]he studio 

is like a crucible where all applied knowledge and the essentials of design melt into each other to 

obtain a unified whole. This is what we call ... the ―Total Integration.‖ The concept of an integrated 

studio for the realisation of ―Total Architecture‖ is not necessarily new, but an innovative approach is 

needed to be adopted in its implementation. (Deshpande, 2010:254). Salama goes as far as suggesting  

‖A theory for integrating knowledge in architectural design education‖ which moves beyond mere 

integration of current supporting subjects into the studio. The study addresses how the architectural 

knowledge base can be assimilated. The aim of the theory is to ―foster the development of responsive 

knowledge critical to the successful creation of built environments‖ (Salama, 2008:100) 

 

Views on the educational experience of the full-time architectural student  

 (Full-time architectural student: Student enrolled for undergraduate or post-graduate full-time studies, 

not working, seldom has extensive family commitments, often only responsible for self) 

 

Full-time architectural students spend most of their time in the studio. Students practically live there. It 

is the place ―where students learn to transcend complex and indeterminate challenges so as to artfully 

and intelligently produce figural schemes for a built environment of human significance‖. (Bachman & 

Bachman, 2009:316) The studio has not changed significantly over the past century and this is true of 

most architectural schools. Whilst this is not a critique on current studio methodology, it is important to 

understand that architectural education, and specifically the studio, has effectively not been critiqued or 

challenged until the past two decades. Some seminal works have been published of which Dr Ashraf 

Salama‘s book ―Transformative pedagogy in architecture and urbanism.‖  (2009) is a critical in-depth 

study and analyses of current studio practice. Two international journals are dedicated to work in this 

field, The Journal of Architectural Education and The International Journal of Architectural Research. 

There are no such publications in South Africa and few, if any, South African architectural educators 

publish in these magazines. The debate and discussion on architectural education is still not widespread, 

or even perceived as necessary, amongst most academics. (Teymur 2002:1)  

 

The behaviour and experience of students in the architectural studio has been quite thoroughly 

investigated by Bachman & Bachman. In a 2006 study titled ―Student perceptions of academic 

workload in architectural education‖ their ―findings consistently indicated that architecture students 

spend more than 40 hours a week on studio design projects in addition to their other coursework, and 

also that they average less than five and a half hours of sleep a night. They further write that 
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―anecdotal comments  ...  support what architecture students in our studies recognise: studio demands 

can be gruelling, loosely managed, sudden shifting, and subjectively evaluated on loosely applied 

professional opinion‖. (Bachman & Bachman, 2009:315) Architectural students and people in the 

architectural profession will concur with this, as most, if not all of them, irrespective of the school they 

were trained in, have experienced this type of education. 

 

In another 2009 study by Bachman & Bachman (who is respectively an academic psychologist and an 

academic architect) entitled ―Self-identity, rationalisation and cognitive dissonance in undergraduate 

architectural design learning‖ they investigate ―the persistence of architecture students in 

undergraduate design learning despite the considerable sacrifices that this frequently entails‖ 

(2009:215) These sacrifices are described as ―workload compromises (which) often lead directly to 

excessive loss of sleep, poor diet, lack of even minimal exercise, and marginal family and social 

activity‖. (Bachman & Bachman, 2006:5) Architecture students are not scared of working hard despite 

the negative impact this work has on their health and social lives. The study concludes that this is part 

of a perpetuated culture in architectural education and that it is almost easier to become immersed in 

this culture and its peculiarities, since that is the only way to justify the sacrifice being made. (ibid) 

 

Considering these gruelling circumstances under which students operate, it is no wonder that students 

have formally called for a change in studio culture. In a report by the The American Institute of 

Architecture Students (AIAS), the following observations are made: it is natural for studio courses and 

their environments to create their own culture. However, this culture too often becomes an all-

consuming aspect in the lives of students. The report is very positive about certain aspects of the studio, 

and particularly it mentions ―[f]ew other disciplines have courses with such direct one-on-one 

interaction between faculty and students, whereby students receive immediate feedback on their work. 

The studio model offers tremendous potential for creative discovery, exploration of ideas, critical 

discussions, and risk-taking. As one faculty member suggested in his response to ... our call for 

perspectives: ―Promoting and supporting critical and synthetic thinking, exploring the relationship 

between the built environment and the larger cultural context, the ability to create amidst uncertainty, 

the joy of making, the rewards of building one‘s own sensibility as a designer, opportunities for 

collaboration and working with ‗real life‘ situations are just a few attributes of successful design 

studios.(Koch & Dutton, 2002:3) 

 

The report is called ―The Redesign of Studio Culture‖ and hence focuses more on what should change 

than what is positive in terms of studio culture. The report isolates specific aspects, which are labelled 

as ―studio myths‖, of which the opinion is that it should not be perpetuated any more. These ―myths‖, 

often perceived as the truth in many schools, are: [a]rchitectural education should require personal and 

physical sacrifice; the creation of architecture should be a solo, artistic struggle; the best students are 

those who spend the most hours in studio;  success in architecture school is only attained by investing 

all of your energy in studio;  it is impossible to be a successful architect unless you excel in the design 

studio; students should not have a life outside of architecture school;  the best design ideas only come 

in the middle of the night;  creative energy only comes from the pressure of deadlines;  students must 

devote themselves to studio in order to belong to the architecture community;  collaboration with other 

students means giving up the best ideas;  it is more important to finish a few extra drawings than sleep 

or mentally prepare for the design review; it is possible to learn about complex social and cultural 
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issues while spending the majority of time sitting at a studio desk;  students do not have the power to 

make changes within architecture programs or the design studio. (Koch & Dutton, 2002:6) 

 

I believed these myths while studying architecture, so did my fellow students and almost every other 

architect and architectural student I currently know. Would a person already in practice, also a believer 

of these myths, be prepared to study further, even part-time, if they had any commitments other than 

studying? An individual would certainly need to be very motivated, have a wonderful support structure 

and a supporting family and be prepared to compromise on leading a healthy and balanced life, and that 

over an extended period of time. It certainly sounds daunting. 

 

The report by AIAS tables a number of proposals for what an architectural student‘s experience in 

education should be like. It is worth shortly discussing these to understand what the students want. The 

proposals fall in two broad categories and deals firstly with of quality of life and secondly that of the 

pedagogy of design teaching. Most of these proposals are not unreasonable. Quality of life issues are 

that ―students should lead balanced lives, time is more than a constantly endangered resource‖ and that 

―there is a world outside of the design studio‖. Surely these are also life skills that as responsible 

educators we should be teaching our students? We do want our students to turn into productive 

members of society who lead healthy and balanced lives while contributing in a worthwhile manner to 

the built environment. We do not want our students as society members to have social circles just 

containing other architects, to be constantly tired and to not value the time of others. (Koch & Dutton, 

2002:6)) 

 

The proposals that deal with the pedagogy of design teaching are: ―design is the integration of many 

parts, design process is as important as product, collaboration is the art of design, design is inherently 

an interdisciplinary act, even educators can learn, the good of students must prevail‖ (ibid) are issues 

that are being addressed by serious researchers into architectural education. It is acknowledged that in a 

rapidly changing world architectural education pedagogy and androgogy, which deals with ―facilitating 

the acquisition of the content‖ (Deshpande & Khan 2010:256) cannot stay unexamined and only repeat 

what has been done in the past century. 

 

Views on the needs of typical non-traditional architectural students 

(Non-traditional architectural student: Student enrolled for post-graduate part-time studies, working in 

an architectural office, often has extensive family commitments, not only responsible for self) 

 

The non-traditional student that is the focus of this paper typically has been through full-time studies 

and knows what kind of commitment is expected. Such students might be reluctant to take on studies 

again, knowing what is required. Traditional studio teaching methodology unfortunately does not 

support the needs of part-time students. Roux (1979:9) warns that ―methods can become inflexible 

recipes and thus lose touch with the underlying didactic principles‖. Roux further states that in 

―applying methodology, the teacher looks for positive and meaningful ways to organize his teaching 

practice. To accomplish this, he has to think of ways and methods that will allow the learning content to 

make a lasting impression … the methods used by the teacher will influence in particular ways the 

teaching and learning activities … the teacher must ensure that the methods link up with the subject he 

is presenting in such a way that the pupil can acquire adequate knowledge and control of his subject 

area. Using a particular method should not be a matter of routine. Rigid recipes should not be used and 
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the methods should continually be adapted and adjusted to the pre-established aim. The teacher has full 

responsibility for what takes place in the classroom, and in this light the methods have to be chosen and 

planned in responsible ways.  (Author, 2010:8) 

 

Architectural part-time students would have similar needs to those documented for part-time students in 

general. However, there might be special needs that should be considered. Pui Yee specifically 

researched the needs of part-time students in design related vocational practice. In doing so he 

investigated ―actual needs of students in terms of values, attitudes, existing difficulties between study 

and career competencies and areas of improvement‖ (Pui Yee, 2006:1). This was a study in which he 

set out to determine data that could inform the design of a new subject for integrated learning at the 

Hong Kong Institute of Education. (Author, 2010:8) 

 

Pui Yee (2006:3) further describes ―values and attitudes‖ and draws attention to ―perseverance, respect 

for others, responsibility, national/cultural identity and accountability,‖ that students in life-long 

learning need and which are also required in the workplace. 

 

―Part-time architectural students that have been in the workplace for a period of time will be used to 

vocational practice. Navigating successfully between the workplace and the academic environment 

could prove to be difficult. Creating an academic platform that has as its foundation a focus on 

practical implication might be easier for students to adapt to.‖ (Author, 2010:8) 

 

The adult student in education is becoming a greater part of university society. These students are often 

doing post-degree courses, wanting to further their studies while at the same time continuing to work 

full-time. In a study: ―The politics of neglect: Adult learners in higher education‖, the authors calls for 

the need to recognise the specific requirements and circumstances of adult learners. ―Because higher 

education has been anchored in its historical traditions of residential, selective education and because it 

is based in perceptions of a privileged place and role for young adult leader- ship development, this 

environment embraces full-time, residential youth. Little space, voice, and value are given to other 

groups and in particular those who are the most different from young students: adult learners.‖ They 

also argue that all resources are geared and adapted to the need of the younger student and that no 

provision is made for adult learners. (Sisal et al, 2001:18) The same would be true of course structures 

and course pedagogy, which form part of the resources of a university.  

 

Sisal et al (2001:22) goes further to say that adult educators should be ―[en]visioning different 

frameworks and assumptions to construct change and action‖ and should be showing a ―willingness to 

challenge current conditions while proposing and implementing better resources for adult learners‖ as 

well as ―developing new understandings of adult life, adult work, and the adult place in civic 

responsibility and aligning that valued role with adults‘ role as learners in higher education.‖ 

Conclusion 

Current architectural education methodology, followed by every architectural learning site in South 

Africa, is an intense study programme that as a full-time option leaves very little time for students to do 

anything outside of their studies. Even stretching the same content and methodology over more years 

still makes it very difficult for non-traditional students studying on a part-time to satisfactorily 

complete. Such a ‗stretched‘ part-time option looses all the benefits that the pedagogy provides for full-

time students. There is no interactive, supportive and social studio environment. The integration of 
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surrounding content into studio projects and vice versa is almost impossible, since subjects are taken in 

different years. Furthermore this ‗stretched‘ option has never proved completely viable as indicated by 

the short duration that these options were offered for. 

 

Literature views on current architectural education seem to ask for transformation of the way that 

architectural pedagogy is constructed while at the same time advocates of adult education is calling for 

new practices specifically geared towards the needs of adult students. It is clear, from this initial 

literature survey that a different mode of delivery needs to be investigated for non-traditional 

architectural studies. This model will have to include the positives, like the supportive community, but 

not the negatives, of the current studio. This model should take into account current literature on 

architectural education to address specific challenges identified, like the quest for authentic learning 

and a transferable knowledge base.  
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Abstract   

Today, different ways of being in the world and learning in the world require a revised 

attitude with regards to design research and supervision. The paper describes a co-creative 

approach to supervision which draws on an empathetic understanding of members in a 

learning space. This requires time and the development of care and authentic openness to the 

Other, as each conversationalist discovers and re-discovers him or herself in the Other, 

according to Webb (1997). The Design Research Activities Workgroup (DRAW) initiative 

embraces this idea as it re-interprets in a critical way the interaction between supervisors and 

post-graduate students and how they swap roles to become expert or novice at different times, 

putting a different slant on supervision. We adopt an interpretivist stance and a 

phenomenological methodology to interrogate the value and meaning of DRAW through using 

a cross-sectional and longitudinal perspective. Questionnaires look at the level of study and 

the duration of contact with DRAW and exit interviews establish the extent of support that this 

initiative offered to the researchers in the group. This is done to measure if and how the co-

creative approach to research and supervision enhances both supervisor and student 

experience in a specific community of practice. 

 

Keywords:  

Authentic Openness, Design Research Activities Workgroup (DRAW), Empathy, 

Phenomenology, Post-Graduate Supervision. 

 Introduction: The Draw context 

The Design research Activities Workgroup (DRAW) was formed in the Faculty of Informatics and 

Design at CPUT in 2009 to support post-graduate students in Design. DRAW is run informally, 

meaning that sessions are semi-structured to allow for urgent requests and members join the sessions 

they choose. The agenda is posted weekly (since February 2011) by the blog administrator, a post- 

graduate student belonging to the group. One of the main objectives of the workgroup is to provide a 

stimulating space for students and supervisors of all design disciplines to meet weekly and entrench a 

learning-by-sharing or a collective learning ethos. DRAW is also a social space and sharing biscuits and 

tea have become a much loved activity in the group. The learning-by-sharing ethos continues and the 

co-creative approach which emerged during the sessions suggested different ways of supervision to the 

traditional one-on-one, supervisor-student model. As we started asking questions in DRAW about how 

the nature of supervision had changed over the last decade or two, a number of points arose which are 

explored here. In addition, the concepts of ―design thinking‖ and ―design‖ are frequently discussed in 

the group as tools to describe meaning making and as tools to originate products and produce artifacts. 

These tools are not used indiscriminately and in the DRAW context is accompanied by the Design for 

Sustainability (DfS) agenda. Design thinking has become a much-used (and at times abused) term, but 

with reference to design research we use it and design theories to help us frame our problems and 
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responses to these problems.  In the context of design problems certain elements consistent with 

phenomenography‘s deep and surface approaches to learning were identified in the DRAW sessions, 

and these are discussed in the paper as well as narratives around the social aspects of DRAW meetings.  

 

Design research, design education and change in design 

Design research draws from many different fields, and Jonas (2000) refers to the possibility of design 

research as a groundless field. This implies that it has no real foundation and it borrows, possibly 

opportunistically, from whatever field seems appropriate at the time. Along the same vein, Nelson 

writes: ―With design, so often associated with the tangible regimes of manufacture, we enter the 

borderless‖ (2009: 111). Although it may be seen as a disadvantage, being ‗borderless‘ also offers 

advantages. Depending on the particular aspect of design which is researched, the influence of different 

disciplines may be drawn upon to inform that particular aspect. Design research is a chameleon 

coloured by the disciplinary branch it is sitting on: sometimes not knowing into which colour to turn 

because the branch is by nature also interdisciplinary with twigs in the social sciences! In design 

education for instance, education theories may be used to frame arguments. Since Jonas‘ groundless 

field comments, when he also referred to ‗design as its own ground‘ (2000: 44), design as a discipline 

had consolidated its own foundations. Researchers such as Buchanan (2000), Love (2000, 2002),  

Margolin (2007), Manzini (2009) and Vezzoli (2007) are changing the way the business of design is 

done and are active in specialist areas such as social design, philosophy of design, and the Design for 

Sustainability (DfS) fields. In fact, with regards to the sustainability agenda, design is an important 

player and an increasingly powerful voice in promoting change. This is the case because a number of 

global and local initiatives are actively pushing for change such as the CCSL (Creative Communities 

for Sustainable Lifestyles) movement, and at home the educational LeNS  Africa project which aims to 

target: ―…an audience of lecturers and students from various design disciplines in order to orientate 

them towards pedagogic and didactic applications of Design for Sustainability and Product-Service 

Systems‖ (M‘Rithaa cited in Bergevoet, Maina, Kankondi & M‘Rithaa, 2010).    

Re-thinking design and re-affirming community 

Designers have often contributed to the wasteful production and consumption lifestyles the world over 

(Thackara, 2005; Manzini, 2009; Vezzoli et al., 2009). Fletcher (2008) challenges designers to take 

responsibility by adopting and promoting more sustainable practices so as to ameliorate the damage the 

profession has occassioned on the planet. The focus further extends to the centrality of people, and by 

extension, the role of communities in formulating and mainstreaming more sustainable lifestyles 

(Manzini, 2009; M‘Rithaa, 2009). As Cipolla (2009:233) elaborates, with respect to interpersonal 

interactions, ―no participant can be easily replaced, because together they produce […] community, a 

common story‖. Fashion as a consumer of resources has reached unsustainable levels globally. Further, 

Fletcher (2008) argues that the solution to the problem is not to get rid of fashion, design and clothing, 

(clearly impossible) but to reduce prolific consumption trends by focusing on quality and the 

relationship between wearer and fashion item. Fashion fulfills many needs, not only practical ones, and 

speaks to issues of identity, culture and aesthetics in the wearer (ibid). When starting the design phase 

however, designers have to be mindful of which options are the most ecologically sound and least 

harmful in the long run, and will thus help reduce waste and promote sustainability.  

How do we bring these practical issues back into the university and think about them holistically to 

promote the change in design practice we need? In short, how do we think about design? 
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Drawing on phenomenography, phenomenology, hermeneutics and just about all else 

We used the metaphor earlier on about design research as a chameleon on an interdisciplinary branch, 

with twigs in the social sciences. Metaphors seem especially apt when writing about design, because the 

discipline is steeped in symbolism and representational practices (Hall 2000:9). With reference to 

education, (and here we refer to it in the context of design education) Webb (1997:195) argues that ―the 

notion of ‗deep‘ and ‗surface‘ approaches to learning has been a foundation stone upon which much of 

the research, theory and practice of higher education has stood for twenty years.‖ The epistemology 

which gave us the deep/surface metaphor is called phenomenography. Although Webb (1997:195) 

continues to critique the metaphor and the fact that it has become the ―canon of educational 

development‖, the aim of  phenomenography is ―…to find and systemize forms of thought in terms of 

which people interpret aspects of reality…‖ (Marton 1981 cited in Webb 1997). This is useful in design 

research since designers continously interpret forms of thought into aspects of reality in their material 

practice. Theoretically the aim of phenomenography correlates with interpretivism. The interpretivist 

researcher/designer is central in making meaning of the world and events in it. van Niekerk and 

M‘Rithaa (2008) argue that the ethical dilemmas facing designers force us to adopt a more expansive 

and tolerant world-view. In making meaning of the world, designers rely on lived experience. Lived 

experience in turn relates to the phenomenological position which credits experience and the senses to 

interpret and make sense of things. Designers think, write, visualise, create and make sense. Design 

research is a composite of sensory experience, conceptual and theoretical experience and knowledge. 

Nelson (2008) untangles the strands of lived experience and the largely subjective nature of research in 

art and design by stating that it (subjectivity) is par for the course in that discipline:     

Hence the goal of the research...is rather subjectively determined. But the goal of the research is 

not the only element which is subjectively determined.‖ (Nelson, 2008:101). Artists ―do not 

always know their goals till they work through a project to the end. Art is highly provisional until 

it is complete. Poetry and music are surely the same. You can imagine some scholars looking 

upon the whole process as quite unstructured. You do not know what you want until you have 

finished. Some method that is! (Nelson, 2008:104) 

We see from this that (traditional) scholars may find design and art research methods unscholarly 

because of the centrality of the researcher in the project and the weight given to lived experience and 

the senses. But it is precisely these aspects that constitute art, design and creative practices! Webb adds 

to this the development of empathy in a research situation: ―.. hermeneutical understanding has 

emphasized exploration of the role of the researcher within the research situation and the intensely 

human element contained in the development of empathy. The process is intricate, self-reflective and 

progressive‖ (Webb 1997:197). So what do all of these ideas have to do with DRAW and supervision? 

Apart from the fact that various learning and researching preferences were identified among the work 

group‘s participants in line with the deep/surface metaphor, the development of empathy amongst 

members of the group was a noticeable feature of the sessions. Establishing empathy within a group 

does not happen automatically though, and according to Webb, developing empathy ―requires time, 

care and ‗authentic openness‘ to the ―Other‖ (ibid). 

Building empathy and understanding through collaboration  

Draw members developed their research projects from a personal, subjective perspective, but certain 

guiding principles were embedded in the group. Most members had both a passionate interest in DfS 

and in the advancement of DfS topics in the workgroup.  M‘Rithaa (cited in Bergevoet et al., 2010:10) 

stated that DRAW could ―champion the creation of a research niche area around DfS that will take 
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advantage of expansive DRAW membership‖ The interest in DfS at first facilitated building an 

empathetic spirit during the sessions which forms an important aspect in the collective learning ethos of 

DRAW. The collective learning ethos is based on the principles of Ubuntu, a guiding principle which 

was integral to the foundation of the group (M‘Rithaa cited in Bergevoet et al., 2010:5). Furthermore, 

the multi-cultural and internationalised composition of the participants required an understanding of 

each other on an advanced level in order to benefit from participation in the group, and Ubuntu‘s 

collaborative spirit helped in shaping that understanding: ―I participate therefore I am‖ (M‘Rithaa, 

2009) or the well-known ―I am because of you‖. 

 

Understanding each other came about in a number of different ways, but  corner-stones then were an 

interest in DfS, participation, collaboration, conversation and story-telling. Conversation -being heard- 

built up the social and philosophical life of DRAW which made supervision a co-creative activity. The 

research methods used to record the DRAW experience was therefore also based on conversation and 

appropriate qualitative methods aligned with story-telling.  

Conversations about research methods   

In keeping with the discussion about the nature of design research, a qualitative research methodology 

was used in the study. We adopted an interpretivist position which partners well with phenomenology 

and ethno-methodology, the latter placing ―much emphasis on the ability of the interviewer [or 

conversationalist, our brackets] to empathize and understand the life world of ‗the Other‘‖ (Webb 

1997:197). Participants in DRAW can be seen as conversationalists, and it is in the role of 

conversationalist, that Webb (1997) says each person discovers and re-discovers him or herself in the 

‗Other‘. We questioned the value and meaning of DRAW and the nature of supervision practices 

through using a cross~sectional and longitudinal perspective involving 11 members; six local and five 

international, from its inception in March 2009 until March 2011. Thematic narratives which unfolded 

during some of the sessions were recorded and a questionnaire was posted on the DRAW blog to enable 

members to reflect and respond in their own time. The questionnaire looked at the level of study and the 

duration of contact with DRAW and aimed to establish the extent of support that the workgroup 

provided members with: both students and supervisors. Data emerging from the questionnaires was 

transcribed and analysed according to the themes which were identified. In the next section the 

narratives and data collected through the questionnaires are reported and discussed under three 

headings; social DRAW, philosophical DRAW and supervisory DRAW.    

 

Social DRAW: a platform for opportunity 

The DRAW members who participated in the study have been part of the group varying from only three 

months to two years, March 2009, when DRAW was started. Some of the founding members are 

finalising their projects currently and are preparing to hand in their theses for examination, while others 

have started their research activities this year. A couple of DRAW members had already completed 

their studies, and questionnaires were completed by 11 members who are still active in DRAW.   

Members identified particular aspects in the workgroup which created a platform for opportunity and 

provided a focal point for the Masters students and their research activities. The DRAW space is 

perceived as ―a homespace‖ (Zinzi, 2011) which welcomes everyone doing their post-graduate studies 

into a friendly atmosphere. Hendrik and Batman (2011) see the physical lay-out (everyone around the 

table) as an advantage because visual contact becomes a necessity and this opens channels of 

communication between multiple parties; from visiting scholars, novice researchers and experienced 
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researchers to study leaders. The informal nature of the workgroup meetings is important to all the 

members because it makes them feel comfortable ―without feelings of intimidation or rejection‖ (Zinzi, 

2011). Mignon (2011) however responded that she has attended only a couple of meetings, but they can 

be intimidating at first, and Rose (another new member) agreed with her when she responded that the 

conversations and discussions are of such an intellectual nature that she did not always understand 

them.  

Sharing views, information, problems, ideas and experiences relating to research is seen as a strength in 

the group. Sharing and listening to peers with similar concerns help members to ―overcome issues of 

insecurity and isolation, [particularly] during the first months of study (Vera, 2011). The regular 

interaction with other design researchers makes support possible because all DRAW members are 

―going through the same process‖ (Vera, 2011). Participation during sessions and sharing information 

in whatever form members can is encouraged, but Jasmine (2011) is positive about the fact that 

―listening only is fine too‖. Attentive listening also forms part of participation. She feels strongly about 

a willingness to contribute to other members‘ research and helping with what might be relevant for 

others in the group. Openness emerged as an important pillar during interactions in the workgroup. 

Being open to others ensures that DRAW is a forum ―where people talk very freely‖, (Zinzi, 2011) that 

it remains an egalitarian platform (Vera, 2011), that no hierarchy exists (Batman, 2011) and that 

―everyone is equal‖ which is a positive aspect (Rose, 2011).  

From an academic development perspective, Fatima (2011) indicated that she had found ―confidence in 

this environment because I learnt how to discuss my research, and answer the criticizers!‖ She added 

that DRAW readied her for her first international conference in New Zealand and that it was in this 

aspect that she found value in DRAW. Before the conference she presented her paper to the workgroup, 

and the discussion which followed helped her to fine-tune the presentation which built confidence. 

Faizal (2011) indicated that he was ―always‖ getting valuable feedback during presentations (which he 

described as a social activity) and that sharing problems made him feel part of a team. Listening to 

members‘ experiences of case studies and field work were helpful and feedback from peers was 

highlighted as very useful because at times supervisors may seem to ―be pushing students too hard‖ 

(Zinzi, 2011). Also, feedback provided an opportunity for the design researcher to focus on the 

important points of the research and not get side-tracked. The weekly ―around-the-table discussions 

with input from others encouraged deep discussion of each of our research topics‖ (Vera, 2011). She 

also noted that the interdisciplinary group provided feedback from different points of view or different 

fields of knowledge which inspired and enriched her research. One member noted however, that some 

students find it hard to deal with critical feedback  from others in the group because the relationships 

are informal (Colette, 2011). While some members felt they were too new to the group to tell, the value 

of social activities  were acknowledged, and none of the participants reported that the social activities in 

DRAW hindered their progress. The value of relationships formed at DRAW was explained by Fatima 

(2011) in the following:  

As an international student, I do not think that I was able to find a space better than DRAW 

where I found my best friends who supported me during my research journey; as I thought I was 

alone I had someone to rely on, as I thought I had a question which I was to shy to ask I got the 

answer there, as I thought I had a big unsolvable problem they support me to find a solution.   

Some other members commented on the fact that the relationships are strong because it is a ―collegial 

meeting place where all talk freely and in which the lecturer-student dichotomy is broken down‖ (Zinzi, 
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2011). It becomes clear from the respondents‘ views that interdependence is seen as a social pillar in 

the workgroup. They also identified robust debate and criticism, solving problems, research support, 

peer-reviewing and peer-learning and rigour in answering design research (questions) and processes as 

social pillars in the workgroup.    

 

Figure 1: DRAW session at CPUT       Source: Bergevoet, 2010 

Slow DRAW to hurry up 

Aspects of DRAW which members criticised focused mainly on operational issues. Faizal (2011) states 

that workgroup sometimes does not start nor finish on time, and it is difficult if a member works and 

studies. Hendrik (2011) also criticised the semi-structured nature of the meetings and a disregard for the 

agenda. He wants to see strong leadership in guiding the meetings and sticking to time limits; an 

advantage of the informality however is that ―the most topical and important issue gets the most 

attention‖. Another participant feels that DRAW is like ―a very young family with challenges‖ and that 

the scheduling could be improved (Fatima, 2011). Members are encouraged to share their activities 

each week, called progress updates, and these can sometimes turn into ―lengthy therapy sessions‖ 

(Comic Sans, 2011), and they can become repetitive. According to these members, the flexible and 

allowing style which characterises DRAW meetings can sometimes create confusion, and a more 

structured agenda and tightly managed style may be beneficial. Also, a new member found it hard to 

engage with other members, possibly because of a mutual lack of participation in each others‘ activities 

(Mignon, 2011). 

Philosophical DRAW 

Questions about theories and philosophy discussed in DRAW sessions and whether they helped 

students make meaning of their research as a learning event, returned mixed responses. Four members 

indicated ―no response‖ to philosophy and theory used! These questionnaire responses are in marked 

contrast to discussions in DRAW when theoretical and conceptual frameworks were used elegantly to 

argue points of view. Five members found theories useful to frame their research and Jean (2011) stated 

that ―(it) allowed me to see depth and width of design as a practice more clearly, and to contextualise 
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my research in terms of a broader canvas‖.  Design for Sustainability and Participatory Design were 

singled out as important theories and methods. The Ubuntu philosophy, according to one member, is 

closely associated with the way that DRAW is run and therefore it becomes a social and collegial space 

where people ―are sympathetic respondents even when they criticize‖ (Zinzi, 2011).  

Another member states that the underlying principles of research were explained by study leaders and 

seasoned researchers but that theoretical frameworks, the ‗why, value of, and reason for‘ are lacking in 

discussions. The somewhat contradictory data in this section points to difficulty (at times) with 

reconciling a conceptual framework in a student‘s research (possibly seen as an activity out there?) with 

the personal learning event. This difficulty was further highlighted in responses to preferred learning 

styles and the ‗deep/surface‘ learning metaphor as discussed by Webb (2007). Four members gave no 

response to this question, that is no identification of deep or surface learning happening while 

researching, and one student saying he uses both approaches because of the nature of his research topic, 

―a topic of knowledge acquisition and learning or education‖ Hendrik (2011). He compares them to 

‗codified and tacit‘ knowledge as discussed by Klein, De Haan, and Goldberg (2011) and ‗mundane and 

esoteric‘ knowledge as discussed by Bernstein (Bernstein cited in Singh, 2002). He would like to see 

this kind of discussion extended and explored to address the needs of DRAW researchers more 

efficiently.  Another student indicated that she used both because her research is still ―a work-in-

progress‖ (Comic Sans, 2011) and four students were only aware of using the ‗deep‘ approach in their 

research and the DRAW discussions. Vera (2011) responded that she was ―mostly searching for in-

depth interaction and meanings‖ in her research.  

The value of shaping the students‘ research process through an empathetic understanding of the 

strengths and weaknesses of DRAW participants was confirmed by six members: ―Understanding 

strengths and weaknesses allow students to tailor their practices to their strengths which results in 

stronger personal research capacity ― (Jean, 2011). Similarly, ―exposing weakness sensitively and 

arresting it‖ will enhance members‘ personal growth and research project (Hendrik, 2011). If the 

DRAW space was not sympathetic to members‘ strengths and weaknesses, ―it would be pointless‖ was 

the response from a new member (Rose, 2011). Recognising strengths and weaknesses in the group 

means drawing on different abilities and an empathetic understanding makes asking for guidance easier. 

Zinzi (2011) observed a ―more lateral appreciation of each member‘s contribution‖ and students 

appreciated multiple responses to their projects.  She felt they were able to distill feedback, raise 

concerns and defend their position despite ―lecturer authority‖. This is a strength because it means that 

ultimately students are able to take responsibility and are in charge of their own projects.     

Telling it as it is  

The concept of narrative or story-telling as a means to put oneself in another‘s shoes and using narrative 

as a research tool also returned mixed responses. One member stated that story-telling ―can easily 

become emotional and has no basis (in) empirical research; academic arguments and common sense 

seem better tools‖ (Hendrik, 2011). He continues however that ―narrative is an excellent hook to draw 

people in‖. The wide interpretation of narrative in the group included PowerPoint™ presentations, 

focus groups, in-depth interviews and art work which all, according to the participants, told stories from 

a personal perspective. Members stated that everyone had an opportunity to use their life experience to 

articulate responses during discussions and these life stories validated their individual input. Vera 

(2011) says that story-telling made it possible to ―show my point of view from my specific background 

and culture in the workgroup discussions‖. Jasmine (2011) states that story-telling is an unofficial 
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teaching mechanism because it is more engaging when personal views are used to explain issues. The 

internationalised membership in Draw ensures that a variety of perspectives are heard and learnt from.  

Supervisory DRAW  

Supervision in DRAW is approached from a co-creative position. This is done to allow for an 

interaction between students and supervisors which supports the transfer of roles from expert to learner. 

Students were asked to comment about changes in student/lecturer interaction and supervision in a 

changing world, and to identify the factors responsible for such changes. A changing curriculum, an 

overall relaxation (of formality) in the academic process and the fact that post-graduate research is 

characterised by collaboration between all parties concerned and no ‗right or wrong answer‘ exists in 

research, were identified as factors. Five members felt strongly that supervisors do not fulfill a 

dominant or authoritative function anymore, but rather one of ‗discussant‘ (Zinzi, 2011) and 

understanding guide (Faizal), and other DRAW members also lead with comments and guidelines. The 

supervisor/student relationship is dynamic and a transfer of roles often takes place with student at times 

the expert and supervisor at other times the expert. The student researcher becomes more 

knowledgeable as the process develops and he or she brings that new knowledge into the group as the 

expert on the topic, ―roles open up and reciprocity happens‖ (Zinzi, 2011). Reciprocity and the flat 

power structure in DRAW, results in a comfortable interaction between supervisor and student which in 

turn leads to a ―more enhanced learning process‖ (Jasmine, 2011). Batman (2011) enjoyed the 

interaction which did not ―feel like supervision but like peer-to-peer discussion‖. Input from 

supervisors were ―excellent in contextualising all researchers‘ work‖ (Jean, 2011) and two members felt 

that the open, flexible and informal approach to supervision and the fact that supervisors also share their 

own research activities in DRAW was an advantage. The fact that all participants were afforded an 

opportunity to talk, share and ask questions was also seen as an advantage.  

Peer-learning in DRAW 

The five international students responded that supervision in DRAW differed from what they were used 

to. Vera (2011) states that the ―humanitarian approach is significant for good supervision practices‖ 

since she was used to limited contact time and a strictly formal relationship with her previous 

supervisors and hardly any peer-learning. Peer-learning was identified by all as a supervisory strength 

in the group. This is the case because a richer background, content knowledge and lived experience 

were brought from the internationalised student groups‘ various perspectives.  

Most members concurred that the DRAW space was conducive to collective learning and dialogue, as 

described by Bergevoet et al. (2010) in the article entitled: ―Pedagogic support through learning-by-

sharing‖. Peer support is also a psychological comfort which makes the Masters journey less lonely, 

according to Batman (2011). Conversations, noticing how other members approach their research topics 

and ―what systems they use to express their topics‖ are most helpful (Jean, 2011). Vera (2011) 

indicated that her participatory/co-design approach to research is based on the lesson learnt in DRAW 

that a ―mutual learning experience is a strong strategy to make a real change‖ and that in design 

research designers arrive at collaborative solutions to design problems. Hendrik (2011) indicated that 

conversations in DRAW are encapsulated as social activity where the format allows ideas and feedback 

to amplify into ―noise‖ but also results in ideas ―moving on a flat plane in various directions which 

makes collective learning very powerful‖.       
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What we all need more of in supervision 

Although participants were mostly satisfied with the format and activities which constituted supervision 

during DRAW sessions, a strong call was made for supervisors from different departments and fields to 

attend meetings in order to bring new (supervision) perspectives and to expand existing knowledge. 

Hendrik (2011) needed stronger guidance during meetings which is more involved and focused. Other 

members asked for reading materials around specific topics, feedback on further reading, current 

theories and methodologies and conceptual frameworks – useful as points for discussion – and 

supervisors should facilitate these activities.   

 

Seven participants responded that DRAW succeeded in creating an atmosphere in which empathetic 

understanding of others unfolded, a process which Webb (1997) indicates requires time and the 

development of care and authentic openness to the ‗Other‘. This in turn leads to discovery of the 

individual in the ‗Other‘. Batman (2011) relates this concept to the Ubuntu philosophy of ‗I am because 

of you‘. He states that ―discovery of similarities in others‘ triumphs and struggles helps us to relate to, 

empathise with, and deal with those aspects within ourselves‖. Draw achieved this to a certain degree 

but he would like to see this developed further. Two founding members of DRAW agreed that finding 

―commonness‖ in each other despite different backgrounds, cultures and personalities leads to trust in 

the group. Building trust and finding commonality takes time and requires respect for diversity. Jasmine 

(2011) feels that members ―rely on each other because we trust each other and recognise commonness‖. 

A new member indicated that she has not yet formed bonds with others in the group and that the space 

is too rigid for personal and detailed interaction. Mignon (2011) would therefore like to see a more 

interactive space which DRAW can claim and members can personalise, customise and express 

themselves in, such as a studio where the space is an extension of the people who inhabit it. Comic Sans 

(2011) feels that openness and understanding show up similarities in research, for example an interest 

in green design, and in the DRAW case, DfS. Although DRAW members come from various design 

disciplines their projects are frequently of an inter-disciplinary nature, and design thinking and theories 

guide their research.   

Drawing the line, designing learning and eating cookies  

Supervision is at the best of times a comfortable and productive relationship between supervisor, 

student and peer group which culminates in the student‘s qualification.  At the worst of times it is an 

uncomfortable and unproductive experience which culminates in failure of the student to qualify. 

Although quite a simplistic definition, the role of the supervisor is ultimately to guide the student to his 

or her successful qualification. As can be seen from the data presented in the previous sections, aspects 

other than subject matter expertise are very significant contributors to success. Particularly with post-

graduate research, autonomy in owning and managing the research project is encouraged from the 

outset. In DRAW, encouraging autonomy happened in a number of ways, and frequently interaction in 

the group and the organic development of the structure of the sessions themselves lead to certain 

strategies evolving. 

Students were enthusiastic about the sustainability agenda from the start and Design for Sustainability 

(DfS) was included as one of the core principles. The common interest in DfS forged an understanding 

and openness amongst members despite differences in background, culture, nationality and personality. 

The interest had to be nurtured in an empathetic way and in a conducive space. The social activity of 

sharing tea/coffee and cookies contributed to creating a conducive space, and like most other things in 
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DRAW, happened easily and communally. Students indicated that a relaxed, informal atmosphere 

helped them share information and talk about their research comfortably. The absence of an 

authoritarian and intimidating voice encouraged peer-learning as members expressed their views freely.  

Inasmuch as students over time developed authentic openness, so did supervisors, since the power 

structure is in fact ‗flat‘ and should remain so to prevent over-reliance on supervisors or complete 

independence from supervisors, as Zinzi stated. Drawing the line to separate supervision from learning 

was not necessary, because students and supervisors swapped roles often as students increasingly 

became experts in their areas. DRAW students grew into designing their own learning experience as 

they came to realize that a mutual learning experience (of lecturers and students) is ―a strong strategy to 

make a real change‖ Vera (2011). 

In conclusion: Real change only happens when there is a strong strategy  

Design thinking can be deployed by designers, educators and researchers to develop strategies for 

change. Lived experience, sensory knowledge, and subject expertise brought to the task coupled with 

the committed position of design practitioners make design research real and applicable. Centrality of 

the researcher and the notion of empathy, and nurturing the empathetic space emerged as important 

points in the paper. In DRAW, the uncompromising foregrounding of DfS and Social Design, the 

Ubuntu ethos underpinning all activities and thus being part of a solution through actively engaging 

conscious and sustainable ways of being in the world, represents our strong strategy. We view ourselves 

as reflective practitioners and educators who draw strength and direction from our collective 

experiences. The DRAW experience offered us moments of insight, enjoyment and stress akin to 

parenting. As all obedient parents do, we try to keep the family happy by addressing the challenges 

raised. A weekly agenda is returned to the blog administrator by Wednesday, with the blogging format 

improving continuously. Tighter chairing of the meetings is on the cards and particular specialist 

seminars are planned within DRAW to address academic needs and concerns of the members.  

Nelson (2009:111) comes to mind when he talks about the designer‘s vision which: ―meshes with, or 

grows out of, an apprehension or intuition of how activities might better be served or realized‖. Our 

intuition is actively used in the co-creative process of supervision to realise students‘ successful 

qualification, while bearing in mind that wherever disciplines are brought together, there is tension. So 

it is with design. 

 

References 

 Batman, Comic Sans, Fatima, Faizal, Hendrik, Jasmine, Jean, Mignon, Rose, Vera, Zinzi, 2011. 

Structured questionnaire on DRAW blog in  Faculty of Informatics and Design, CPUT, Cape Town: 

April 2011.  [Notes and transcribed responses in possession of A.V. Chisin].  

 

 Bergevoet, Y., Maina, M.W., Kankondi, A & M‘Rithaa, M.K. 2010. Pedagogic support through 

learning-by-sharing – the case of an inter-disciplinary workgroup (DRAW) for postgraduate design 

students in South Africa. Proceedings of the ―Sustainability in Design: Now!‖ LeNS International 

Conference, 29 September-1 October 2010, Bangalore, India.  

 

 Buchanan, R. 2000. Design and the organisation of learning. In: Proceedings of the International Re-

inventing Design Education in the University Conference, December 2000. Curtin University of 

Technology, School of Design, Perth: 00. 

 



Drawing the line: when students design learning and supervisors eat cookies. 

– A. V. Chisin, M. M’Rithaa 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 416 

 

 Cipolla, C. 2009. Relational Services and Conviviality. pp. 232-245 in: S. Miettinen and M. 

Koivisto (eds), Designing Services with Innovative Methods. Helsinki: Kuopio Academy of Design. 

 Hall, S. 2000. Representation: Cultural representation and signifying practices. London: Sage 

Publications. 

 Fletcher, K. 2008. Clothes that connect. pp. 120-135 in J. Chapman and N. Gant (eds), Designers, 

visionaries and other stories. London: Earthscan.  

 Jonas, W. 2000. The paradox endeavour to design a foundation for a groundless field. In: 

Proceedings of the International Re-inventing Design Education in the University Conference, 

December 2000. Curtin University of Technology, School of Design, Perth: 44-50. 

 

 Klein, R., De Haan, U & Goldberg, A, I. Corporate exploration competence and the entrepreneurial 

Enterprise. Journal of the knowledge economy, 1(2). Available WWW: 

http://www.springerlink.com  (accessed 19 May 2011) 

 

 Love, T. 2000. Educating those involved in changing human futures: a more coherent program for 

design education. In: Proceedings of the International Re-inventing Design Education in the 

University Conference, December 2000. Curtin University of Technology, School of Design, Perth: 

242-248. 

 

 Love, T. 2002. Constructing a coherent cross-disciplinary body of theory about designing and 

designs: some philosophical issues. Design Studies, 23: 345-361. 

 

 Manzini, E. 2009. Service Design in the Age of Networks and Sustainability. pp. 44-57 in: S. 

Miettinen and M. Koivisto (eds), Designing Services with Innovative Methods. Helsinki: Kuopio 

Academy of Design. 

 Margolin, V. 2007. Design for Development: towards a history. Design Studies. 28: 111-115. 

 M‘Rithaa, M.K. 2009. Embracing sustainability: revisiting the authenticity of ‗event‘ time... 

Proceedings of the 2nd International Symposium on Sustainable Design (ISSD), 5-6 November 

2009. Sao Paolo. 

 Nelson, R. 2009. The jealousy of ideas: research methods in the creative arts. Fitzroy, Melbourne: 

Ellikon 

 

 Singh, P. 2002. Pedagogising knowledge: Bernstein‘s theory of the pedagogic device. British 

Journal of Sociology of Education, 23(4): 571-582.  

 

 Thackara, J. 2005. In the bubble: designing in a complex world. Cambridge, MA: MIT Press. 



Drawing the line: when students design learning and supervisors eat cookies. 

– A. V. Chisin, M. M’Rithaa 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 417 

 

 Van Niekerk, J. & M‘Rithaa, M.K. 2008. The Rhyme and Reason of Ethical Design Practices: 

steering designers toward sustainable solutions. Proceedings of the CUMULUS Conference on 

Design and Research, 20-23 November 2008. Saint-Etienne.  

 Vezzoli, C. 2007. System design for sustainability. Theory, methods and tools for a sustainable 

―satisfaction-system‖ design. Rimini: Maggioli Editore. 

 Vezolli, C. Ceschin, F. & M‘Rithaa, M.K. 2009. LeNS-AFRICA: An African Learning Network on 

Sustainability, for the development and diffusion of teaching materials and tools on Design for 

Sustainability in an open-source and copyleft ethos. Proceedings of the 4
th
International Life Cycle 

Management Conference, 6-9 September 2009. Cape Town.  

 Webb, G. 1997. Deconstructing deep and surface: Towards a critique of phenomenography. Higher 

Education, 33: 195-212. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Helping the flow of the thinking juice: student engagement in a Graphic Design clicker 

class 

– D. Gachago, A. Morris & E. Simons 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 418 

 

Helping the flow of the thinking juice: student engagement in a Graphic Design clicker 

class 

 

Daniela Gachago; Amanda Morris; Edwine Simons 

Faculty of Informatics and Design, Cape Peninsula University of Technology, Cape Town,  

South Africa 

Abstract 

Past research into the classroom uses of personal response systems or ‗clickers‘ show that 

their use increases students‘ participation and engagement levels. In South Africa, clicker 

usage is still in its infancy, with little research published in the field. This study reports on 

Graphic Design students‘ perceptions of the use of clickers and on their engagement levels in 

small clicker classes. Data was collected through student questionnaires, clicker questions 

during classes and focus group discussions. This paper discusses engagement on three levels. 

Firstly, clickers seize students‘ attention through the simplicity, novelty factor and fun 

element they bring to class. Secondly, they help participation of students through the 

anonymity they offer, which is especially important for students whose language of instruction 

is not their first language. Thirdly and most importantly, clickers encourage peer discussion, 

forcing students to re-conceptualise their own conclusions. The skill of collaborative 

decision-making is particularly important for future graphic designers. More research is 

needed to validate students‘ perceptions of their level of engagement and it is suggested to 

include other disciplines and study levels in the future.  

Keywords:  

Clickers, Personal Response Systems, Student Engagement, Peer Learning, Class 

Participation, Graphic Design 

 

Introduction 

One way of increasing students‘ academic success in Higher Education, is to focus on student 

engagement: there is wide consensus in the literature that student engagement is the single best 

predictor of a student‘s learning and personal development (Kuh, 2009; Astin, 1984; Astin, 1999; Astin, 

1987). Two of the indicators of student engagement, in addition to taking initiative, self-motivation and 

independent experimentation, are spontaneous collaboration and peer coaching amongst students 

(Sandholtz et al., 1994). 

 

Electronic voting systems (EVS), also called personal response systems (PRS) or ‗clickers‘ have 

entered the United States and United Kingdom Higher Education system as a tool to enhance students‘ 

participation and engagement (Draper & Brown, 2004; Draper, Cargill, & Cutts, 2002; Kay & LeSage, 

2009; Simpson & Oliver, 2007). A distinct research stream in the literature around clickers focuses on 

the use of clickers to encourage student collaboration and peer learning (Mazur, 1997; Crouch & 

Mazur, 2001). 

In South Africa clickers‘ usage is still in its infancy. The Cape Peninsula University of Technology 

(CPUT), where this study was carried out, invested in 100 clickers at the end of 2009, primarily for 

Extended Curriculum Programme (ECP) students. The extended nature of these courses, which allows 

lecturers more time to develop interactive approaches to teaching and learning, was seen as a good 

testing ground for clickers.  A main challenge in the ECP Graphic Design course, the focus of this 
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study, is the lack of student participation in class discussions. To counteract the fear of lecturing staff, 

that ―students‘ push of a button may have replaced opportunities for thinking aloud and practising 

verbal communications skills in the class settings‖ (Patterson, Kilpatrick, & Woebkenberg, 2010:606), 

our particular interest in this study was to facilitate active dialogue amongst students. As main 

conclusion, this study will show that in small classes clickers are best seen as a tool to encourage 

collaboration and peer learning. This is particularly important for future graphic designers, who will 

find themselves, in industry, working in teams and relying on collaborative decision-making processes.  

 

Literature review 

Benefits of clickers 

Clickers are small handheld devices which allow students to answer multiple choice questions in class 

in an anonymous way, allowing the immediate display of results.  

While most research on clickers focuses on their potential to improve teaching in large classrooms and 

―very little attention has been paid to the impact of clickers in small classes‖ (Walker & Barwell, 

2009:3), our study was set in the context of a small class in a practical subject, with ample space for 

feedback from lecturers to students. Some of the benefits traditionally linked to clickers, such as 

improving class attendance, fostering knowledge acquisition or enhancing feedback from lecturers to 

students, are therefore of less relevance to us. Our main interest in this study centres on students‘ 

perceptions of clickers as a tool to improve their attention and participation in class. Furthermore we are 

interested in their perceptions of clickers as a tool for enhancing class discussion.  

 

Students’ perceptions of clickers  

Students are generally positive about the use of clickers in teaching and learning (Caldwell, 2007; Fies 

& Marshall, 2006; Hu, Bertok, Hamilton, White, Duff, & Cutt, 2006; Preszler, Dawe, Shuster, & 

Shuster, 2007; Simpson & Oliver, 2007). Studies show that students in lower level courses especially 

had more positive overall impressions than students in upper-division courses (Preszler et al., 2007), 

and had fewer problems accepting the changes associated with introducing clickers in the classroom 

(Trees & Jackson, 2007). Students in general report that the technology is easy to learn and to use (Kay 

& LeSage, 2009).  

 

Clickers and student attention 

Research shows that students‘ attention span lasts no longer than 15 to 20 minutes  (D'Inverno, Davis, 

& White, 2003). Interspersing lectures with carefully designed clicker questions can re-focus students‘ 

attention at crucial moments. Numerous studies have reported that students‘ attention can benefit from 

the use of clickers (Caldwell, 2007; Draper & Brown, 2004; D'Inverno et al., 2003). 

 

Clickers and students’ participation 

There is substantial evidence in studies to show that using clickers increases student participation when 

compared to lectures where clickers are not used (Kay & LeSage, 2009). The anonymity that clickers 

offer, the possibility of students voting without being judged by their lecturer or their peers, combined 

with the feedback clickers give to students and staff alike – all these seem to improve student 

participation (Patterson et al., 2010). They offer students an opportunity to participate in class without 

―fear of ridicule, should they volunteer an incorrect response‖ (Banks, 2006:vii). This is particularly 

important for second language learners, who often struggle to participate in class because of cultural 
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factors inhibiting active participation, such as lack of competency in the language of instruction (Stagg 

& Lane, 2010).  

 

Clickers and student engagement 

Studies looking at student engagement focus on students‘ perceptions of their own engagement during 

clicker classes (Kay & LeSage, 2009). Findings are mainly based on quantitative student surveys. These 

studies  link student engagement to students‘ improved attention and focus through clickers, improved 

attendance, enjoyment and fun experienced in clicker lectures (Addison, Wright, & Milner, 2009; 

Preszler et al., 2007; Stagg & Lane, 2010; Trees & Jackson, 2007). However, there is little focus on the 

reasons why students are more engaged in these lessons and whether their engagement leads to learning 

(Fies &  Marshall, 2006; Kay & LeSage, 2009).  

Qualitative elements in studies are predominantly limited to analysing open-ended questions in 

students‘ surveys (Graham et al., 2007; Patry, 2009; Kyei-Blankson, 2009). Few studies employ focus 

group discussions with students about clickers and student engagement. Paterson et al.‘s qualitative 

study (2010) reports that clickers supported increased engagement and interaction in the classroom, 

which brought the class closer. They stress the importance of assessing lecturers‘ teaching practices 

with respect to activities that enhance student engagement and students‘ perceptions towards activities 

that students believe engaging, in order to sufficiently capture engagement and the facilitation of 

learning. Walker and Barwell‘s study (2009), one of the few studies that focused on the impact of 

clickers in small classes, report that clickers encourage class engagement, through their functionality, 

novelty and anonymity.  Confirming Banks‘ findings (2006), they conclude that, in smaller classes, 

clickers‘ main benefit lies in ―collaborative learning [amongst students] rather than the knowledge 

transfer from teacher to learner (Walker & Barwell, 2009:45). 

Critiques around the use of clickers and student engagement  

More critical voices warn against using clickers without carefully planning appropriate pedagogical 

approaches. van Dijk, van den Beer, and van Keulen (2001) emphasise the need to distinguish between 

student activity and cognitive experiences. They argue that ―interactive teaching will not automatically 

result in students who are more activated compared with students in traditional lectures‖ (25). Students 

may simply participate in the voting process for the sake of it, without thinking deeply about questions 

the lecturer is asking.  

 

Clickers and peer learning 

Literature around clickers and improved student learning focuses on the need to engage students in 

dialogue with the lecturer and with each other. Laurillard‘s conversational framework (2002) is 

mentioned in various papers, with its underlying assumption that learning results from the process of 

ongoing and adaptive dialogue between teacher and learners (Simpson & Oliver, 2007).  Mazur (1997) 

is one of the main proponents of using clickers for peer learning, which can help normally struggling 

students to improve in examinations. The ‗Mazur sequence‘ suggest first allowing students to vote 

individually. After showing first results, students discuss with their classmates then vote again. Only 

then does the lecturer summarise and explain the results. Crouch and Mazur show in their longitudinal 

study (2001) that using the ‗Mazur sequence‘, combining individual clicker voting with peer discussion, 

(which is critical to the success of peer learning), resulted in substantially increasing the number of 

students giving correct responses to conceptual questions and in improving student engagement in class 

discussion. 
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Context for the study and process of investigation 

Context 

The 2010 ECP Graphic Design class at CPUT consisted of 39 students. These students were an average 

of 19 to 20 years old; the majority were male. Students came from disadvantaged communities and 

schools and entered the ECP course via referral, because they were academically underprepared for first 

year mainstream tertiary education.  

 

In general, the approach to design education is largely practical and studio-based, helping students 

develop design-based problem-solving skills by creating artefacts on their own under the facilitation of 

a lecturer. The studio-based approach in design education encourages collaborative learning through 

discussion and critical feedback sessions. Studio teaching aims to mimic the ‗real world‘ design studio 

and therefore also the collaborative design processes followed in the real world studio. In the world of 

work, a group of creatives comes together to solve a client's design problem. This collaborative effort 

ensures that the final solution to a design problem is one that has been developed by exploring all the 

possible solution avenues and that the client gets the best possible solution to the problem. It is 

therefore essential that students start to foster this collaborative decision-making skill at the early stages 

of their designer careers. 

 

However, because of these students‘ academic history of mainly teacher-centred instruction, the 

majority of students expected to ‗be taught‘ as opposed to the constructionist notion of a design 

classroom (Papert & Harel, 1991), especially in more theoretical subjects such as History of Art. When 

rated on general class participation by their lecturers on a scale from 1-3 (1 being low participation to 3 

being high participation), more than half of the student body of this study were rated on a low 

participation level (see Table 1). 

 

Table 6: General class participation of students rated by lecturing staff 

Participation level N % 

low participation 22 57% 

average participation 10 26% 

high participation 7 18% 

Total 39 

  

During 2010 three clicker interventions were designed and implemented with these students. The 

clicker questions were mainly non-factual questions (without a right or wrong answer) and were meant 

to lead students into a class discussion. Clicker voting was either preceded or followed by peer and/or 

class discussion. 

 

Data collection 

This study employed a mixed method research design, combining qualitative and, to a limited extent, 

quantitative data. Data was collected during the three sessions and consisted of written student 

feedback, clicker questions, a class discussion and focus group discussion (see Table 2).  

 

Table 7: Methods of data collection 
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Method Time Number of 

respondents 

Type of data 

Written student feedback 

(open ended questionnaire) 

After session 1 (5 

questions) 

28 Qualitative 

Clicker feedback questions After session 2 (5 

questions) and during 

session 3 (14 questions) 

Number of 

answers varied 

by question, 

on average 25 

Quantitative 

Class discussion During session 3  29 Qualitative 

Focus group discussion After session 3 6 Qualitative 

 

In total, 37 of the students attended at least one of the clicker interventions (there is no compulsory 

class attendance in the ECP Graphic Design programme, although class attendance is taken in some of 

the classes). These 37 make up the sample of this study. Average student attendance in the three 

interventions was 29 students. 

The first intervention was ended with a written questionnaire on students‘ perceptions of clickers, 

which comprised four open-ended questions. Students handed in their answers at the end of the class. 

The four questions focused on the benefits and challenges of using clickers as a learning tool in a 

Graphic Design class. This was the first time clickers had been used in a Graphic Design classroom and 

students did not have the opportunity to discuss benefits or challenges of clickers with their peers 

before completing the questionnaire.  

After sessions two and three, students were asked questions about the way clickers had been used in the 

previous sessions. The questions asked in session three were based on an initial analysis of the written 

feedback students gave us after session one, to verify some of the emerging themes. We used four-level 

Likert-scale questions (strongly agree, agree, disagree, strongly disagree). Findings were reported under 

two categories: agree and disagree.  

In both clicker voting sessions, clickers were distributed randomly and students were assured that their 

responses were anonymous. The clicker software recorded the number of student votes and responses 

and was used to generate reports on students‘ answers.  

During the last session, students were also encouraged to participate in a class discussion around the 

posed questions. After the third clicker session, six students took part in a focus group discussion (30 

minutes) to revisit the issues that had emerged from their written feedback and the class discussion. 

Three students were volunteers and three were selected because their written feedback represented a 

spread of emerging themes. In session three, the discussion around clickers and the focus group was 

facilitated by the non-teaching member of the research team, one of the CHED lecturers. Students‘ 

comments were recorded and transcribed to be used anonymously as prescribed by the institutional 

research policy. 

 

Data Analysis 

Data analysis was conducted on an on-going basis, which allowed us to explore emerging themes and 

pursue them in more depth in the third intervention and especially in the focus group discussion. We 

analysed the qualitative questionnaires and focus group data using analytical induction strategy, which 

involves scanning the data for categories of phenomena or themes and for relationships between such 

themes (Robinson, 1951; Znaniecki,1934). Direct quotes were used where necessary, to capture 
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students‘ intended meaning as fairly and accurately as possible. While our methods for analysing our 

qualitative data were inductive, we were also guided by theoretical interests and our reading of related 

literature (Hull et al., 2006). 

Findings and discussion 

This section discusses findings from the qualitative data such as written feedback, class and focus group 

discussions, triangulated, where possible, with the quantitative data acquired through the clicker voting 

sessions. We will report findings along the following three themes which emerged from the findings: 

1. Students‘ general attitudes towards clickers to improve their attention, linked to simplicity, 

novelty and fun,  

2. Students‘ perceptions towards clickers as a tool to promote active participation and 

3. Students‘ perceptions towards clickers as a tool to encourage discussion and peer learning. 

 

Clickers and student attention 

Echoing general findings in the literature (Caldwell, 2007; Kay & Lesage, 2009), our students‘ 

responses in the written student questionnaires, were predominantly positive towards using clickers. 

The majority of students enjoyed the clicker sessions, felt involved and looked forward to using them 

again. The following statements depict the general attitude of students towards clickers: 

I enjoyed myself during the clicker class. 

People get kind of involved in the process. 

No one left the class bored or tired [but] happy and comfortable. 

After the questions were all done, I wanted more! 

Looking into more detail at the reasons students enjoyed the sessions, we could identify elements of 

simplicity, novelty and entertainment (Kay & Lesage, 2009). 

Fourteen students appreciated the simplicity and efficiency of the tool (50%):  

We just click and it‘s so simple. 

There is less distraction and more discussion. 

You learn at a faster pace and get through topics faster. 

Thirteen students mentioned the novelty of clickers (46%), and six students highlighted the fun element 

that clickers bring into their learning (21%).  

Clickers make the discussion more fun. 

It is full of energy. 

The combination of these elements helped seize students‘ attention and keep their focus in class 

(d‘Inverno et al., 2003), as the following quotations show: 

I find it to be very innovative, exciting and it grabs my attention. 

You have to refresh your mind and think about what you are going to answer ... it keeps our 

minds think[ing] all the time. 

These results are backed up by the clicker voting session, where 76% of students reported that they 

enjoyed the clicker sessions.  

 

Clickers and student participation 

Clickers help to create a safe, non-threatening class environment (Banks, 2006). In the written feedback 

eight students (29%) spoke positively about the anonymity clickers offered. In the focus group 

discussion, students talked about their fear of being judged by their peers, when volunteering to speak 
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out in class. Corresponding to other findings in the literature (Simpson & Oliver, 2007) the anonymity 

that clickers offer decreased this fear:  

Staying anonymous [is good]: people are unsure of their answers or they‘re too embarrassed 

to say their answers or they‘re scared that some people might think of them differently, if they 

say something wrong.  

Students emphasised the fact that, by using clickers, they felt that they were part of the class discussion, 

without being forced to speak out in class:  

You will feel like you have said something because you voted ... you know the answer as to why 

you wouldn‘t agree or disagree but you don‘t feel like saying it in such a way that people will 

understand it.  

Exploring this theme further in the focus group discussion, students reported, that as predominantly 

second-language students, they experienced major problems with English, the language of instruction at 

this institution. This comment depicts the problems students faced in class:  

You can agree with something whether [or not] you have a reason ... you do agree in your 

heart, but you don‘t have a reason, but when someone can say ... feel free to talk with your own 

language ... then you can have a reason. Because you‘re not that perfect in English. That‘s why 

you feel so scared. But I have a reason in isiXhosa
44

, but I don‘t know how to say it in English.  

Using clickers gave students the feeling of active participation in the classroom, without being judged 

or ridiculed due to their lack of competency in the language of instruction, as Stagg and Lane (2010) 

report. In the clicker voting sessions, approximately three quarters of the students felt more active in a 

clicker class and appreciated the anonymity clickers offer (see table 3).  

Table 8: Student feedback in clicker voting session 

 

 I agree 

I don‘t 

agree 

Total 

%  

Clickers help me be more active in class. 71% 29% 100 

I like it that clicker answers are anonymous. 77% 23% 100 

Every student is active in class when we use clickers. 58% 42% 100 

 

Interestingly, students were divided about class participation as a whole, with only 58% of students 

agreeing that every student was active in class when clickers were used (see Table 3). This might be 

explained by some students‘ critiques on the anonymity clickers afford. In the written feedback, the 

main concern raised by students (six students, 21%), was the opportunity for their peers to ‗hide 

behind‘ their anonymous answers. They felt that it led to students not taking the discussion seriously or 

not giving honest answers:  

You might get dishonest answers because it is anonymous ... other people just answer the 

questions without thinking clearly or don‘t care.  

This was also an issue in the focus group, where some students argued that, because they were all still 

learning to speak out in class, voting should not have been anonymous – all students should 

acknowledge their opinions and explain why they agreed or disagreed with a certain issue. During 

clicker sessions, students seemed to be reluctant to explain why they disagreed with a certain point, 

especially if they were in the minority, as this student pointed out:  

You will hardly find someone said I disagree because of A, B and C.  

                                                           
44

 isiXhosa is the main African language spoken in the Western Cape. 
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This echoes Walker and Barwell findings (2009), that the anonymity clickers offer can come at the 

expense of more open and direct discussion in class.  

 

Clickers and peer-to-peer learning 

The dominant theme in the written student feedback (20 student responses, 71%) was the potential for 

clickers to encourage peer learning (Crouch & Mazur, 2001). Students appreciated the fact that they 

saw how the whole class answered – contrary to traditional class discussions, which were dominated by 

a few vocal students. The following student statement shows this: 

It is exciting because I get to see what the response from the class is and what the majority of 

the class thinks. 

 The class discussions following clicker voting helped students refine and re-assess their own opinions:  

You hear other people‘s opinions and then you can weigh it up with your own ... and with that 

you can formulate a better answer. 

You hear different explanations from other people about the things that you don‘t even know 

about. 

The more people speak out their ideas, the more I think on adding to what they have said. 

It helps widening the thinking and helps the flow of thinking juice. 

The opportunity for peer learning through clickers emerged strongly in the clicker voting session, with 

nearly all students agreeing that they enjoyed sharing opinions and learning from each other, as shown 

in Table 4. 

 

Table 9: Student feedback in clicker voting session 

 

 I agree 

I don‘t 

agree Total %  

I like to see what others are thinking. 90% 10% 100 

Clickers help us learn from each other. 88% 12% 100 

 

 Again, this topic was discussed during the focus group discussion. Students reaffirmed the opportunity 

for peer learning that clicker interventions offered them. Through arguing their case and listening to 

their peers, they were exposed to different views, which helped them refine and present their own 

argument:  

I become afraid when I [am] the first person who will say something. I have to first hear some 

opinions and then I come up with my own opinion after that ... You can hear what other people 

are thinking, what they are saying and now you can take that and put it in your answer and you 

can provide it to the class. 

Their comments relate to Crouch and Mazur‘s findings (2001), that students are more willing to discuss 

their responses, when once committed (through voting). Furthermore, combining individual clicker 

voting with peer and class discussion seems to encourage more students to share their opinions in an 

open class discussion. 

Students tended to explore specific topics on a deeper level and saw it as an opportunity for 

independent research; 

When you speak about it, something else comes up and you go deeper into it ...  

Clickers help you gain more information ... it makes you do more research about a topic, to 

broaden it, know more ...  
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When we go out of this class, we end up going to the computer, searching for more information, 

after using clickers.  

 

These comments show elements of informal cooperative learning, as defined by Johnson et al. (1998) 

and resonate with their Controversy theory, which postulates that by engaging with peers, individual 

students refine and re-conceptualise their own conclusion, and in some cases, are propelled to look for 

more information outside class. 

 

Critical student feedback around peer learning, focus on the necessity for students to be voting in pairs, 

especially for questions without a right or wrong answer. Some students reported that compromising on 

an answer was not always satisfactory and left them with a feeling of frustration. The clicker voting 

session confirmed this: 80% of students indicated that they would prefer to have one clicker to 

themselves. However, being forced to reach a compromise in a peer voting situation teaches students 

the importance of collaborative decision-making, a critical skill for future graphic designers. 

Another interesting finding refers to students‘ judgement of their classmates‘ opinions as opposed to 

those of their lecturers. As first year ECP students, the participants in this study were not yet used to 

critically evaluating lecturers‘ opinions, and appreciated their peers‘ explanations of topics, as this 

student‘s comment shows:  

When you get information from a lecturer ... you‘ve got to take it because it‘s a lecturer‘s 

opinion, but your students, they are like different people with different opinions, so it‘s always 

interesting ... 

These findings confirm that the importance of peer learning and collaboration is particularly high for 

Graphic Design students. The nature of art and design can lead to a surface approach to learning, as the 

assessment focus is often on quality of an artefact rather than on the learning process of a student 

(Davies, 1996). Students in this study mention how they do not as yet critically assess lecturers‘ 

opinions, but rely on the lecturers‘ judgment as opposed to developing their own skills to assess 

concepts such as creativity (McKillop, 2005). Peer learning can guide them towards more critical 

thinking about their own and their peers‘ work.  

 

Conclusion 

Clickers have proved their usefulness for enhancing interactivity and participation in large classes. 

However, there is less evidence for the use of clickers to enhance student engagement in in small 

classes (Walker & Barwell, 2009). This study set out to investigate students‘ perceptions on the use of 

clickers in a small Graphic Design ECP course to improve their attention, participation and class 

discussion. The findings of this study confirm the levels of students‘ engagement introduced in the 

literature review: clickers can capture students‘ attention through the simplicity, the novelty factor and 

fun element they bring to class; they improve participation in students through the anonymity they 

offer, especially important for students whose language of instruction is not their first language.  

A lecturer‘s teaching practices and facilitation skills are crucial in promoting a class discussion which is 

focused, non-threatening and efficient. However, in this study we found that what students saw as the 

main contribution of clickers was the facilitation of peer learning, which in turn helped them join the 

class discussions. These findings strengthen our view, that collaborative learning, rather than 

knowledge transfer from teacher to learner, should be emphasised in small clicker classes. Even if the 
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process of collaborative decision-making necessitated through peer-voting is not always a comfortable 

experience for students, the development of this skill is crucial for future graphic designers.  
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Abstract 

A profound truth insists, ―If the map does not agree with the ground, the map is wrong‖ 

(Livingstone 2006: 1).  I experienced this phenomenon while backpacking in Europe and posting 

a parcel home from Italy.  Frustrated, I realised that posting a parcel in Italy was not the same 

as in South Africa.  Although mechanistically the Italian postal service works much the same 

way as the South African one, there is a vastly different way of going about it.  Wherein lies the 

point: the map was wrong.  Similarly, the personal computer has changed the way people 

communicate.  Although the mechanisms of communication remain the same, the ground has 

changed and the industry needs to redraw its map.  Web 2.0, media convergence, interactivity, 

social networks, social media, online, mobile, wikis, crowdsourcing, and a plethora of other 

online tools have shifted the communication paradigm and its method of operation.  This paper 

reviews the media environment, and examines what has changed and suggests possible 

consequences of these changes for the communication industry. 

 

Keywords  

Communication, Collaboration, Communities, Crowdsourcing, Convergence, Social 

Networks, User Generated Content, Web 2.0 

 

Introduction 

In this paper you will find my answer to the question ―What is happening in the communication 

landscape?‖ which I discovered by asking three sub-questions: ―What is new?‖  ―What did it change?‖ 

and ―What are the consequences of those changes?‖ In other words, ―What happens next?‖  

 

It is important that the communication industry (i.e. professionals who use media to communicate to their 

target audiences) have this information so they are able to execute effective and efficient messages to 

target audiences. The collective term ‗communication industry‘ includes professionals in public relations, 

marketing, branding and advertising. (Du Plessis, Van Heerden & Cook 2010: 8-17).  To this list, this 

paper adds knowledge managers, publishers and journalists, but excludes information and communication 

technologists (ICTs).  This paper reviews the communication environment, examines the changes wrought 

by Web 2.0 and suggests possible consequences for the industry, its tools and business models.  It does 

not address the ICT elements other than to accept these developments as fact. 

 

Literature survey 

 

What is happening? 

In his citation for ―YOU, the online collaborator‖ as Time magazine‘s ‗person of the year‘ to highlight 

what was driving the social networking phenomena, an editor of Time Magazine, Lev Grossman says: 

 ―It‘s a story about a community and collaboration on a scale never seen 

before.  It‘s about the cosmic compendium of knowledge Wikipedia and 

the million-channel people‘s network YouTube and the online metropolis 

MySpace.  It‘s about the many wresting power for the few and helping one 
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another for nothing and how that will not only change the world but also 

change the way the world changes.  The tool that made this possible is the 

World Wide Web.  Not the Web that Tim Berners-Lee hacked together (15 

years ago, according to Wikipedia) as a way for scientists to share 

research.  It is not even the overhyped Web of the late 1990s.  The new 

Web is a very different thing.  It is a tool for bringing together the small 

contributions of millions of people and making them matter.  Silicon 

Valley consultants called it Web 2.0 as if it were a new version of some 

old software.  But it is a really a revolution‖ (Grossman 2006: 26-27). 

 

Time magazine was not the first to recognize the growing significance of online, its community and its 

user-generated content.  Others include CNN Money Business 2.0 section, which honoured ―You‖ as 

the top ‘50 who matter now‘ and listed as number one: ―You- the consumer as creator‖ (Business 2.0, 

2006) and ABC News listed bloggers as ―people of the year‖ (ABC News, 2004).   

 

According to Bill Gates of Microsoft, convergence (the removal of differences between media) that has 

been predicted since the introduction of the PC (personal computer) in the late 1970s, ―does not happen 

until you have everything in a digital form that the consumer can use on all the different devices.  So, if 

we look at the three types of media of greatest importance – we look at photos, we look at music and 

we look at video – the move toward giving people digital flexibility on them is pretty incredible on 

every one of them.  It‘s been discussed for a long, long time.  And now, it is really happening‖ (Cooper 

2004). 

 

The excitement expressed about convergence happening (Cooper, 2004) and revolution (Grossman, 

2006: 26-27) are just two of many comments about the power of the internet and Web 2.0.  However, 

these statements do not address the question ―What changed?‖ or ―What happened?‖ to make all this 

possible.  The almost universal answer to this question is the advent of Web 2.0, which naturally raised 

the question ―What is the difference between Web 1.0 and Web 2.0?‖ 

 

“What is the difference between Web 1.0 and Web 2.0?” 

However, there is considerable disagreement as to what Web 2.0 is.  According to Tim O‘Reilly, some 

are ―decrying it as a meaningless marketing buzzword, and others accepting it as the new conventional 

wisdom‖ (O'Reilly 2005).  Web founder Sir Tim Berners-Lee agrees that despite the common 

perception that Web 1.0 was about connecting computers and making information available and Web 

2.0 is about connecting people and facilitating collaboration, the Web was designed ―to be a 

collaborative space where people can interact‖ (Laningham 2006).  To understand Berners-Lee‘s 

perspective one would need to consider the development of the Web.   

 

A brief review of the history of Web has been divided into three sections: World Wide Web (1991); 

World Wide Web (DotCom 1995 – 2001); and Web2.0 (2001 - Present), as per Grossman‘s citation.  

However, it might be worth remembering that it was just over a decade ago that ―when we were first 

getting used to the idea of an Internet, people described the act of going online as venturing into some 

foreign realm called cyberspace.‖ (Levy 2006) 

 

World Wide Web (1991) 

The internet has been called many things including: information superhighway (old fashioned), e-

communication, cyberspace, digital communications, Web 1.0, Web 2.0, ReadWrite Web, social media 
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and so on.  From its inception the Internet was created to share information and to facilitate 

collaboration (O'Reilly 2005) (Lawson 2005) and (Laningham 2006).  With its origins in the 1940s 

(with MEMEX) and followed by the formation of ARPA (Advanced Research Projects Agency) in 

1958, the Internet‘s core competency was competitive advantage.  America launched ARPA to ensure 

that America, having lost the race to launch the first satellite, Sputnik (1957), to the USSR, Amercia 

would be able to regain and maintain a lead in technology (Zakon 2010).  ARPANET, an experimental 

network to link multiple computers and create inter-computer communication, was commissioned in 

1969 and linked UCLA, Standford Research Institute, University of California (Santa Barbara) and 

University of Utah.  While South Africa waited for the introduction of television in 1976, developments 

on ARPANET continued.  In 1971, the first email program was written; a ‗quick hit, it was modified in 

March 1972.  By 1973, 75% of ARPANET traffic was email.  The 1980s saw TCP split into TCP/IP; 

the creation of DOS; the creation of the DNS (domain name system); and the registration of the first 

domain.  When ARPANET closed in 1990, there were various other NETs in operation connecting 

educational institutions, countries, organisations and people.  South Africa (ZA) connected to NSFNET 

in 1991.   

 

In 1980, Sir Tim Berners-Lee created Enquire, a project management tool, which utilized the concept of 

hypertext whereby people were able to link random associations and create a linked data structure.  

Hyperlinking is the foundation of the Web.  More than a decade later (1991), Sir Tim Berners-Lee 

(CERN) launched the World Wide Web.  The Web was not an instant success and it did not gain 

popularity until the browser was developed (Mosaic, 1993; Netscape 1994, Microsoft 1995) and the 

browser wars of 1996 took place (Zakon 2010).   

 

World Wide Web (DotCom 1995 – 2001) 

Even as far back as the 1980, as the internet grew, there was a need to organize the data on the internet 

and to search that data.  Archie (McGill University, 1990), WAIS, Gopher (1991), all predate the World 

Wide Web, indexed the Web and the Internet for several years.  WebCrawler could search full text and 

not only Web titles.  Yahoo and Altavista (1995) were industry leaders in the Web search engines and 

the Web directory market, but in 2001, the directory model gave way to search engines based on 

database management.  Google was born in 1998, and database size gave way to relevancy as a measure 

of ranking. 

 

One of the main attractions of using Google in the early days was how fast you could find things. This 

was largely due to Google seeing the Web as a platform and the use of a database management system 

being in place (O'Reilly 2005).  Ranking methodologies and their manipulation saw the birth of Search 

Engine Optimization (SEO) as a management discipline in 2006 for Web developers to improve their 

search rankings.  Seen as a ‗killer application‘ during the DotCom bubble (1995 – 2001), the World 

Wide Web could reach and connect people across the world, in particular, buyers and sellers, to each 

other cheaply, instantly, and simultaneously.  This new form of communication threatened to overturn 

existing business models in advertising, sales, customer relationships and many others.  It was 

particularly exciting to businesses that believed they could bypass (i.e. not compete with) the 

distribution channels of established businesses.  Often visualised as an online shopping mall, 

organizations needing a shop front (a presence) that simply placed their corporate brochure 

(brochureware) on the Web.  At this time, the Web was static and its viewers connected to the Web 

from stand-alone computers. There was no user interaction with the Web and although viewers could 

read, they could not write or interact (O'Reilly 2005).  Connectivity was limited via dial-up modems 

and therefore slow, placing limitations on the level and speed of connectivity.  O‘Reilly (2005) believes 
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that ―the bursting of the dot.com bubble in the fall of 2001 marked a turning point for the Web‖ as it 

marked a shift in how people thought about the Web.   

 

The Cluetrain Manifesto, considered the seminal work on social media, urged business to think about 

interacting with their market by having a conversation rather than having a one-way ‗lecture‘ aimed to a 

demographically defined target audience (Levine, Locke, Searls, & Weinberger 1999).  The DotCom 

crash allowed those companies using the Web as a platform to deliver a strategy or creative concept and 

utilize the strengths of the Web‘s technology to survive (O'Reilly 2005).  It is clear that some 

companies (eBay, Google) understood the Web from its beginning (O'Reilly 2005) (Levy 2006).   

 

Web 2.0 (2001 - Present) 

Credited for coining the phrase Web 2.0, Darcy DiNucci, an information architect, describes the Web of 

1999 as ―The Web (...) which loads into a browser window in essentially static screenfulls, is only an 

embryo of the Web to come (...) Ironically, the defining trait of Web 2.0 will be that it won‘t have any 

visible characteristics at all‖ and ―will be identified only by its underlying DNA structure.‖ (DiNucci 

1999: 32).  DiNucci argues that the Web is fragmenting and advises Web designers to code for an ever-

increasing number of diverse hardware options (computer, mobile, ebook, tablet etc), which will 

fragment Web publishing, causing the Web to become a transportation mechanism, the ―ether where 

interconnectivity happens.‖  She predicts that, as in the browser wars, product differences will dilute 

into ‗standards‘ as they are seen as benefits to the marketplace.  This position is shared by Arola (2010: 

4) but for the reason of design becoming a template. 

 

Berners-Lee (Laningham 2006) (Lawson 2005) and O‘Reilly (2005) insist that Web 2.0 is not about 

new technology, nor is it an update to the Web‘s technical specifications, but a mind shift. It is thinking 

about how to use the existing technology in new ways.  It is about building applications and services 

that use the unique features (strengths) of the Internet.  ―Web 2.0 is the business revolution in the 

computer industry caused by the move to the Internet as a platform, and an attempt to understand the 

rules for success on that new platform‖ (O'Reilly 2005). Paul Graham (2005) agrees saying ―Web 2.0 

means using the Web the way it was meant to be used.‖ As does Anderson (2008) calling it a more 

―fully implemented Web.‖ 

 

Therefore, the answer to the question ―What is the difference between Web 1.0 and Web 2.0?‖ is not as 

straightforward as being able to categorise and define the changes.  It is clear that the Web is a network 

that links multiple computers and enables communication, thus creating a platform or transport 

mechanism for communication as envisaged in 1969 and consequently one must conclude that there is 

no difference between Web 1.0 and Web 2.0.  However, it is equally clear that how people view the 

Web, harness and use its capability has changed.   

 

What are the perceived characteristics of Web 2.0 

The inability to distinguish the core capability of Web 2.0 from Web 1.0 and therefore define each 

raises more questions.  The questions are ―What are the perceived core characteristics of Web 2.0?‖ and 

―How could these core characteristics be used?‖  

Although there are a number of views on the characteristics of the Web, O‘Reilly (2005), in his 

discussions and meme map of principles and practices on Web 2.0, lists seven key principles to using 

the Web 2.0; Osterwalder (2006) presents a business model of Web 2.0 characteristics, as do others 

(Levy 2006) (Laningham, 2006) (Anderson P. 2008) (Brown 2011).  These perceived characteristic 

contributions are mashed-up to categorize attributes of Web 2.0 into six sections, namely: Attitude; The 
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Web as a platform; Harnessing collective intelligence; User centred design and content generation; 

Connectivity level and speed; and Data ownership as the competitive edge.  (Mash-up is a Web 2.0 

term.  It is the reconfiguring of information gathered from different sources to create something; the 

academic term would be synthesised.) 

 

Attitude 

According to O‘Reily (2005), it is all about attitude and the embracing of Web 2.0 is a change in 

attitude towards the internet, not a change in technology.  Levy (2006) indicates a change in perception 

and perspective by saying, ―Cyberspace was somewhere else.  The Web is where we live.‖  Sir Tim 

Berners-Lee supported this sentiment, in a BBC interview, ―This is humanity, which is communicating 

over the Web, just as its communicating over so many other different media... We build a universal 

medium and... we have to work out, make sure, that it supports the sort of society that we want to build 

on top of it‖ (Lawson 2005).  Therefore, Web 2.0 is about society changing its attitude from how to use 

the Internet and seeking to integrate (merge) an online/offline life. 

 

The Web as a Platform 

The Web as a platform is a shift in understanding from using the Web as a ‗killer application‘ to 

understanding and using the Web as a platform.  It is ‗getting the concept‘ that platforms will always 

beat an application (O'Reilly 2005).  It is ‗getting the concept,‘ that the Web is a universal platform or a 

universal medium; it is open to everyone (accessible) and ―it allows people to do what they want to do 

more efficiently; it allows people to exist in an information space that does not know geographical 

boundaries,‖ says Berners-Lee (Lawson 2005).  The Web as a platform has created a demand for Web 

services rather than prepackaged software.  Web service software or SaaS (Software as a Service) 

makes use of cloud computing, which means there is no platform dependency at all (TechPluto 2009).  

Web services (built on the technology and open standards of the Internet and Web), are user processes 

such as blogs (including video blogs); wikis;  multi-media including podcasts; and bookmarking to 

name but a few.  RSS (Real Simply Syndication) allows people to receive updates from a number of 

sites (requested) without having to visit those sites and feeds off tagging content, which in turn 

encourages individual tags for personal use called a folksonomy.  The social bookmarking site 

del.icio.us introduced large scale tagging to the Web.  This has since extended to services like Flickr 

(photos), YouTube (video) and Podcasts.  Social networks, loosely defined, are online services that 

allow users to create an online profile and build communities.  Arola (2010: 4-14) highlights that they 

contain three key elements of Web 2.0: platform, participation and collaboration.  According to 

TechPluto (2009) there are millions of blogs (including video blogs) in the blogosphere; many of whom 

generate content regularly enough that they (the bloggers) have overwhelmed mainstream media 

content production.  Therefore, dynamic content is no longer the preserve of the media and Web 2.0 is 

an opportunity for citizens to enter in online spaces, gain a voice as well as generate tagged (searchable) 

content.   

 

Other services include social and professional networks; aggregation services that gather information 

you are interested in and present it on a single Webpage; data mash-ups that aggregate and recombine 

selected data; wikis and more recently shareable documents for multi-collaboration with change 

tracking.  However communication, participation and collaboration are not merely a function of 

software, they are also a function of ever-evolving interconnectivity and communication gadgets 

(Computers, iPad, Tablets, Mobiles, Laptops etc) demanding that software or services should always be 

developed above the level of a single device according to DiNucci (1999: 32).  Therefore, Web 2.0 is 

the platform that connects and encourages the creation of a virtual global community that uses 
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multimedia on multi-social interfaces and multi-gadgets to generate content (participate) and share 

(communicate, collaborate) with or to everyone and anyone. 

 

Harnessing collective intelligence 

Whether you call this ―collective intelligence‖ (O'Reilly 2005), ―wisdom of crowds‖ (Surowiecki 

2004), ―here comes everyone‖ and ―cognitive surplus‖ (Shirky 2008 and 2010), ―mass collaboration‖ 

(Tapscott & Williams 2008) or ―crowdsourcing‖ (Howe 2008), the concept is similar to the old 

fashioned idiom ―two heads are better than one‖ and it is all about user-generated content (UGC) on the 

Web.  In the true spirit of collaboration, UGC contributions are small, but valuable contributions, 

which, when taken together as one, make a difference.  Shirky (2010) calls this donation of free time to 

share information ‗cognitive surplus‘ and believes it will shift the consumer who previously wasted his 

spare time and intellect in passive pursuits to use time, intellect and energy to collaborate and create.  

The best example of what cognitive surplus can build is ―Wikipedia‘ the online encyclopaedia, who 

displayed ‗radical trust‘ (O'Reilly 2005) and allowed the users to provide both the content and the 

content check.  There are many others examples where consumers are co-creators on the Web.  In 

addition, according to Boulos & Wheelert (2007: 2) the collective intelligence of users encourages a 

more democratic use of the Web.  Shirky (2008: 1-14) uses the story of ―It takes a village to find a 

phone (The story of the lost Sidekick): to illustrate the raw publishing capability of the Web, its ability 

to connect people and the leverage it is possible to exert if focussed on the same goal.‖  Another 

example of user generated content would be in the production of generate content for OhmyNews.  

Chris Anderson (2006: 73) suggests that people participate because ―The motives to create are not the 

same in the head as they are in the tail.  One economic model does not fit all.‖  In The Long Tail, 

Anderson (2006) states that starting with the traditional monetary economy at the head and ending in a 

non-monetary economy in the tail who are people who ―are motivated motivated by reputation, 

expression, fun, experimentation and any number of others reasons and this is why they give their time 

and intellect to contribute.‖  This dovetails with Shirky‘s (2010) concept of generosity and creativity.  

Rollet, Lux, Strohmaier, Dosinger, & Tochtermann (2007: 87-107) believe UGC is based on co-

operation rather than control, which indicates a shift of power or a decentralisation of power to the user 

as the Web becomes more and more a self-service platform.  As users are able to more for themselves 

and for each other, they are also free to determine how they want to make use of the Web.  Thus 

emergent user behaviour, according to O‘Reilly (2005), is not predictable.  It can only be observed and 

service producers need to trust the user as he/she determines how best to use the service or how best to 

play online.  Therefore, Web 2.0 is about trust; trusting users to be trustworthy and to add value through 

contribution, collaboration and co-creation (remembering that two heads are better than one).  Trust 

enables Web services to allow users to self-determine behaviour and contribution and reduces the 

necessity for control, thus it operates in borderline chaos.  

 

User centred design and content generation 

The foundation to sharing information is ease of use.  It is easy for users to add content today (Arola 

2010: 4-14) due to a user-centred design focus and an emphasis on content creation rather than content 

consumption (Boulos & Wheelert 2007:  87-107), although this approach has raised concern regarding 

the role of design on Web 2.0 as it has become standardised, a template, and thus invisible (Arola 

2010).  It is clear, according to Boulos & Wheelert (2007:  87-107), that Web use is not limited to those 

with programming knowledge, or Web design knowledge, and now anyone can contribute or play in 

this space; especially as content is easily generated and published.  It is easy to ‗post,‘ to customise 

content, to navigate sites and to create links so much so that you can do virtually anything you want 

(O'Reilly 2005) with the advantage (Brown 2011) of being able to control your data (privacy settings).  
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In addition to ease of use, sites are able to use ―rich media producing technologies, which make Web 

service lighter, faster and less cluttered‖ (O'Reilly 2005).  Nevertheless the design of the Web, from 

inception, was a decentralised model.  According to Chaffee and Metzger (2001: 369) this means that 

control was ―distributed to users who have relatively equal opportunity to contribute content.‖  

Therefore, Web 2.0 makes it easy for users to live online – to interact, to design, to contribute, to create, 

to converse, to share, to socialise, to play, to control, to enjoy etc – and basically to do what they want 

with what site or Web service as control is relinguished to chaos.  

 

Connectivity level and speed 

One aspect that has changed since the early days of the internet is the level and speed of connectivity; 

the shift from dial-up modem to broadband and wifi, which allows the world to be online constantly, 

continuously, operating symmetrically and interacting in real time.  Chaffee and Metzger (2001: 369) 

agree that the increased bandwidth of the Internet ―enhances the users ability to become content 

producers and to produce... content at low cost.‖  According to Levy (2006), this presence is what 

makes it the ―Living Web,‖ as it is people activity at ―the speed of broadband... constant and 

mandatory.‖ (Levy 2006).  Therefore, it is possible to conclude that speed of access has made a 

difference to the way the world communicates on the Web as it has become easier and cheaper to be a 

content producer and more people are embracing this technology. 

 

Data ownership as the competitive edge 

Based on this ―architecture of participation‖ or what O‘Reilly (2005) calls  ―lightweight programming‖ 

is the opportunity to join pieces together loosely so they are flexible and can be assembled (remixed) 

into different components to create new things.  This lightweight approach encourages products which 

are hackable (user-remix and creativity) so that the user will be able to customise the widgets into 

something unique or new.  This type of business model would encourage reconfiguration of data, but 

there would also be a need to reserve some origninator rights, perhaps similar to the Creative Commons 

approach to open source software;  which would allow data to evolve and transform. 

 

A core capability of database management 

Although it is clear that database management is a core competency for companies operating on the 

Web (for example Google) to handle the amount of information available online, it is common 

knowledge that users generate more content than the media.  It appears that it is almost an acceptable 

principle that user generated content, in participation, contribution or collaboration mode, adds value.   

 

Who controls your data? 

Brown (2011) maintains that users control their data.  Control, it is assumed, is about whether you can 

personalise your own data and whether you can limit the data that you allow others to view on the 

internet sub-platforms via terms of privacy settings.  There has been debate about privacy and the value 

of privacy settings, especially on social networking site Facebook.   

Although everyone is for keeping data private, there are business opportunities for not doing so 

according to O‘Reilly (2005) who cites Flickr, for example, using data publically to build communities.  

O‘Reilly (2005) believes that the race to own certain core data (location, identity, calendaring of public 

events, product identifiers and namespaces) will be fiercely competitive.  Data ownership will create an 

competitive advantage especially if it can be mashed-up (aggregated and recombined) to create a 

service.  The value of this data, as well as the difficulty to recreate it, is what he refers to as ―Data as the 

next Intel inside.‖  However, this does not answer the question ―Who owns the data?‖  Control is only 

one aspect; ownership is the another as are privacy, copyright and publishers rights.  
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Conclusion 

Although it is clear that Web 1.0 and Web 2.0 are the same Web, it is equally clear that how people 

view the Web, harness and use its capability has changed.  However, as Seth Godin in his book 

Meatball Sundae: Is your marketing out of sync reminds us, it is not about working out how to make 

Web 2.0 work for you and adapting it; it is about adapting your organization to support your marketing 

on Web 2.0.  

 

Chaffee and Metzger (2001: 369) put forward that the new developments in communication technology 

will make existing mass communication theory less relevant and ―the fundamentals of mass 

communication are not as true today as they once were.‖  Baran and Davis (2009: 348) agree that mass 

communication theory or media theory will be challenged by the rapid changes in communication 

technology.  Hand in hand with these technological changes is the growth of ‗mediated‘ communication 

and its mechanistic environment.   

 

From a theoretical view, it is clear that media communication or mediated communication theories 

adapted or new, will need to address the impacts and implications to the communications‘ social and 

cultural context.  Media cognitive skills required for media production, as well as media translation 

(reworking a message on multi-platforms or across platforms), will most likely impact on automatic 

medium-audience selection especially as the digital divide narrows.  The structure-agency debate will 

change as individual‘s generate more media content and media production diversifies.  Pioneer Harold 

Lasswell‘s five point analysis process, present in his chain of communication model or formulae 

(Lasswell, 1971), i.e. control, content, media, audience and effect, will become more difficult to use as 

audiences (media consumption) become harder to categorize and monitor.  In addition, it may no longer 

be possible to assume all communication is persuasive and therefore will have an effect suggested by 

McQuail and Windahl (1993). 

 

From a practical view, it is clear that the number of free applications available on the Web, from 

Facebook, Google, Wordpress and millions more, has generated a belief that anything on the Web is 

free, but is it?  Chris Anderson (2009: 251-254) presents 50 business models built on the concept of 

free, but essentially they are a trade off although not as obvious as a barter or monetary exchange.  Both 

parties benefit.  It has crossed my mind that the benefit of free online applications could well be a 

similar trade off.  A superior social networking site might well gather superior data and superior data 

can be re-worked into a service ( (O'Reilly 2005).  However, Howe (2008) reminds us that the concept 

of free software is the same free as in free speech and not free beer; the difference between use and 

consumption.  

 

A point not yet made sufficient strongly is the concept of globalisation, but not purely in the economic 

sense.  The Web has made the world a global community as well as a digital community.  Global in 

media, telecommunications, purchase (spending), and markets, Friedman (2005: 26) argus that the 

technological revolution has ―levelled the global economic playing field (…); enabling (...) people 

around the world to compete, connect and collaborate.‖   Patel (2005: 9) supports this global concept of 

the Web and its compression of time, distance and access (i.e. time is faster, distance is not far anymore 

and access is easy) but does not ignore the amplification information as well as demands for attention, 

but this statement does not address the needs of poorer countries where accesses to the global 

community is poor or non-existent.  The ever increasing digital divide serves to hinder them more than 

help them.    On the other hand a digital community is a community which is organised according to 



A review of changes to the media landscape  –  M. Pikes 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 439 

 

common interests, it might be global or it might be local but it doesn‘t matter where, geographically, 

people are located.   

 

The digital divide whether in the economic playing field or the common interest one needs further 

investigation.  As does the forthcoming debate on who owns what data online promises to be an 

interesting one as does the debate on the online right to privacy.  Both will have impact on current 

media theory. 
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Abstract 

Even after decades of authors creating their new models of instructional design, ADDIE 

remains one of the most commonly taught processes to instructional systems students. The 

ADDIE phases showcase the most important steps taken when designing and implementing 

instruction. Many scholars focus on the importance of employing a systematic approach to 

identify a performance gap and prescribe an instructional intervention. This approach 

includes the concept of evaluation and the process of formatively correcting issues along the 

way while also providing summative feedback to the stakeholders. Yet, as the field of 

instructional systems continues to grow, ADDIE is continually attacked with arguments 

against what is perceived as a simplistic view on design and development. However, a 

university in the southeastern United States currently encourages students to use ADDIE as 

they engage in an experiential learning activity. This case study examines how one team of 

students redesigned training for a community nature center from analysis of the nature center 

operations and volunteer trail guide performance to implementation of the newly developed 

training. Evaluations were conducted at the conclusion of each phase and the final report 

included summative evaluation tools for the project. Ultimately, the students were able to use 

the systematic approach prescribed in ADDIE to build an effective instructional product that 

successfully met with stakeholder‘s expectations.  

 

Keywords:  

Instructional design, ADDIE, systematic process, instructional systems 

 

 

Instructional Design 

Defining and creating models of design intended to improve instruction has fascinated practitioners for 

the last 50 years. Barson (1967) was perhaps the first to introduce the phrase instructional development, 

defined as the systematic process for improving instruction, as part of a project at Michigan State 

University. Shortly thereafter, Twelker, Urbach, and Buck (1972:5) noted that a systematic approach to 

developing instruction was a popular idea, but cautioned that instructional design methods varied from 

simple to complex. In an overview of the history of instructional design, Reiser (2001:57) found that a 

variety of sets of systematic instructional design procedures had emerged in a relatively short four 

decades. The reason for this rapid acceptance is perhaps due to the nature of models and their ability to 

simplify complex realities and apply generic components across multiple contexts (Gustafson & 

Branch, 2002:1). Out of hundreds of instructional design models available, Gustafson and Branch 

(2002:xv) reviewed only 15 different models of instructional design based on historical significance, 

unique structure, or frequent citation in literature. However, at the root of this survey is the assumption 

that, ―models serve as conceptual, management, and communication tools for analyzing, designing, 

creating, and evaluating guided learning, ranging from broad educational environments to narrow 

training applications.‖ The progression of analyzing, designing, developing, implementing, and 

evaluating (ADDIE) forms the basic underlying process that is a distinct component of instructional 

design regardless of specific model used (Gustafson & Branch, 1997:74). With such a rich history that 
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continues to evolve, the framework of ADDIE provides a solid foundation for the instructional design 

process. 

 

Whether by necessity to address the growing field of instructional development or out of a natural 

progression, an introduction to instructional design is a part of training in higher education. Richey, 

Klein, and Tracey (2010:1) note that instructional design is now an established profession and area of 

study. Within the field of study, experts often refer to and/or create models as a tool to guide learning in 

instructional design (Magliaro & Shambaugh, 2006:83). However, with so many different models of 

design available, it is important for novice designers to understand the foundations of instructional 

design before seeking to apply the knowledge. At a university in the southeastern United States, the 

training approach introduces instructional design with an overview of ADDIE followed by an 

experiential learning activity that requires students to work as a project team for a vetted client with an 

instructional problem. Through analysis, initiative, and immersion, students are able to quickly 

assimilate details and assumptions into practice. Students are encouraged to explore established 

instructional design models and use the method they feel is best suited for their specific application. 

The purpose of this descriptive case study is to recontextualize the meaning, value, and applicability of 

ADDIE as the foundation to instructional design within the framework of one of the experiential 

learning activities. The objectives of this study framed as questions are as follows: 

1. Were the five phases of ADDIE followed as prescribed by the literature? 

2. Were other models of instructional design referenced or applied during the experiential learning 

activity? 

3. What challenges arose as a result of engaging in the experiential learning activity? 

 

Data collected for this study include project team notes, comments, and products as well as documented 

feedback from the project stakeholders. The structure of this case study is written in a unique approach 

so as to align the process and findings with the individual phases of the process itself, analysis, design, 

development, implementation, and evaluation. Findings incorporate decisions made by the project team 

and justification for each action.  

Experiential Activity 

During the fall academic term of 2009, a student-led team evaluated the instructional needs of a 

volunteer program at a community nature center. A total of four students, one undergraduate, one 

master‘s student, and two doctoral students, worked cooperatively over the course of eight weeks to 

analyze the center‘s volunteer training program and propose recommendations based on observed gaps. 

Under the guidance of the course instructor, the project team agreed to a generic ADDIE approach in 

order to facilitate the team‘s understanding of more specific instructional design models. 

The following overview of the project adds to the context of this case study. The community nature 

center is a 225-acre property that serves the community as a wildlife sanctuary and an environmental 

education center. The goal of the community nature center is to provide area children with opportunities 

for a variety of positive outdoor learning experiences in a personal, supportive atmosphere. This goal is 

carried out through the use of volunteer trail guides. The volunteers must learn local flora and fauna, 

and learn teaching and group management skills for a broad age range. The nature center provides 

intensive training sessions twice per year for new guides, but guides unable to participate in training 

may observe walks led by other volunteers, read the Volunteer Trail Guide Manual (VTGM), and hike 
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trails during personal free time. Guides-in-training are encouraged to shadow other volunteer guides at 

least two times before leading groups on their own. 

Analysis 

Performance Analysis 

The importance of a good analysis cannot be overstated when teaching or conducting instructional 

design. Dick, Carey, and Carey (2008:15) noted that identifying the instructional goal is the most 

critical event in the entire process. Using a performance technology approach, designers do not bring 

preconceived notions of what to include in an instructional product. In fact, the designer should 

acknowledge that the problem might not be instructional at all. Based upon a needs analysis, defined as 

a discrepancy or gap between the desired state of affairs and the present state of affairs (Burton & 

Merrill, 1991:18), designers can determine what gaps exist and which gaps to address with training 

(Gagné, Wager, Golas, & Keller, 2004:20-21). 

In terms of instructional needs at the nature center, the project team found that training materials were 

last updated approximately five years prior to undertaking the project. Further, parents/teachers of 

children attending the center and the lead naturalist expressed concerns with the knowledge and skills 

exhibited by volunteers. As a result of this initial inquiry, the project team consulted eight volunteers 

and seven parents/teachers to investigate the concerns. Additionally, the team conducted observations 

of the volunteers, evaluated feedback from a third-party observer, and interviewed the center‘s Head 

Naturalist. The team classified the results of this assessment into three broad categories, Resource, 

Motivation, and Knowledge gaps. With respect to the resource gap, illustrated in Figure 1, the project 

team made three recommendations, including lowering the guide-to-student ratio in order to enhance 

volunteers‘ ability to interact with visitors and decrease the feeling of being overwhelmed, increase the 

frequency of training programs, and provide access to an updated training handbook. 

Figure 14. Performance assessment: resource gap 

 

 

Six elements were classified in the motivation gap and included issues such as confidence and training 

completion, as illustrated in Figure 2. Though the observed motivation gap issues are not directly 

addressed with training, the project team kept these factors in mind throughout the duration of the 

project, making suggestions to the stakeholders when appropriate.  

Figure 15. Performance assessment: motivation gap 
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The knowledge gap was made up of four major elements that are illustrated in Figure 3. The project 

team recommended redesigning the volunteer training program to address the identified knowledge gap 

and producing a new VTGM. 

Figure 16. Performance assessment: knowledge gap 

 

 

 

The project team continuously referred to the findings of this analysis throughout the duration of the 

project. 

Learner Analysis 

The next step in the analysis phase involved assessing the existing knowledge and skills of the 

volunteers since they were the learners for the instructional intervention. It is important for the 

designers to consider the characteristics of learners, contexts in which the instruction will occur, and the 

context in which the skills are eventually used (Dick et al., 2008:91). Further, learners have certain 

qualities that relate to instruction. Characteristics related to instructional design are specifically those 
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that affect information processing (Gagné et al., 2004:106-107). In an overview of instructional design 

models, Richey et al. (2010:78) refer to a number of theorists, including Bloom (1976) and Carroll 

(1963), to illustrate the importance of examining learners to consider needs, interests, and level of 

development as they relate to cognitive and affective behavior. Using as much detail as possible to craft 

a learner profile makes designing and developing the planned instruction an easier task later in the 

process. 

The nature center training focused on the volunteers, who range in age from 20 to 70 years old. Most 

volunteers have worked with students or led instruction in some capacity. A survey of the volunteers 

revealed that they have experience working with students ranging from ages 4 to 15. While about 50% 

of the volunteers are college graduate students, the remaining half actively work in the fields of 

education, journalism, environmental advocacy, and restaurant management. Most volunteers, whether 

amateur naturalists or graduate students in a scientific field, have a basic knowledge base in 

environmental science and/or natural history. A general profile of learners appears in Figure 4. 

 

Figure 17. General learner analysis 

 

 

The project team‘s first important discovery during this analysis was that the age range of the learners is 

quite wide. Second, the experience level of the volunteers is extremely varied. Considering these two 

factors, the project team felt it important to focus on the volunteers‘ skills for use in designing the 

instruction. Having a better understanding of the performance gap and learners, the project team could 

move forward with prescribing a suitable training program. 

 

Training Purpose 

Designers must consider various components of the learning environment when determining 

instructional goals. Knowing the learners‘ characteristics and having an identified knowledge gap is not 

enough information to develop quality instructional goals. Generally speaking, Dick et al. (2008:26) 



Analyzing and evaluating the phases of ADDIE  –  T. Dousay & R. Logan 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 447 

 

prescribe three steps to selecting instructional goals. In the first step, designers should question whether 

or not developing the instruction would address the identified instructional problem. Second, the project 

stakeholders must find the goals acceptable. Third, the designers must consider the availability of 

resources in order to develop and implement any prescribed instruction. Keeping these three guidelines 

in mind, the project team recommended the following training purpose: ―to provide participants with 

the knowledge and skills necessary to create positive outdoor learning experiences on the nature center 

trails.‖ In order to ensure that the purpose of the training program is met, four instructional goals for 

volunteers were established. 

1. Define the role of environmental science in supplementing student education at the SCNC 

2. Identify best practices for working with students of different age groups 

3. Manage student behavior based on group dynamics 

4. Distinguish between types of living and nonliving components commonly found at the SCNC 

 

The goal statements were drafted using guidance from Bloom‘s Taxonomy of Instructional Objectives 

(1956). This decision was made because instructional goals are intended to be clear statements of 

behavior that learners should demonstrate at the conclusion of instruction (Dick et al., 2008:24-25). 

Given that the learner analysis showed a weak understanding in natural sciences, the project decided to 

include an instructional goal aimed at mastering simple, concrete concepts. To address this issue, the 

first instructional goal related to environmental science was written at the knowledge level of cognitive 

domain, which prescribes knowledge of specifics, ways of dealing with specifics, and universals of a 

field (Krathwohl, 2002:212-213). Looking to address the knowledge gap related to working with 

children, the designers drafted a slightly more complex instructional goal. As such, the statement was 

written at the comprehension level to encourage translation and interpretation (Krathwohl, 2002:213). 

The next instructional goal was based upon the learners‘ perceived deficit in knowledge and practice 

regarding managing student behavior and discipline issues. Volunteers expressed frustration when 

working with the students in person, and the project team agreed that an effective solution allowed 

practicing concepts related to managing behavior. Last, the project team sought to address the 

knowledge gap related to living and nonliving components of the nature center. This complex gap 

required a higher element of knowledge transfer and application related to analyzing elements, 

relationships, and organizational principles, placing it at the analysis level (Krathwohl, 2002:213). 

Therefore, all four instructional goals represent a progression of cognitive development that increases in 

complexity and requirement after achieving each previous goal. 

In order to carry out these instructional goals, the instructional design team recommended expanding 

the existing volunteer training program to include an online component. The online materials would 

focus on group management techniques and best practices for working with children. These materials 

would include videos, tutorials, and vignette scenarios to present and reinforce the concepts. The face-

to-face session would focus on supporting environmental science programs at local schools; 

familiarization with the nature center resources, including trails and facilities; and identification of local 

flora and fauna. Further recommendations included developing special topic seminars offered at 

periodic intervals throughout the year. These training recommendations were detailed to the 

stakeholders as two separate options for consideration. 

Evaluating the Analysis 

At the conclusion of the analysis phase, the project team drafted an analysis summary for the 

stakeholders. This document contained narrative details regarding the overall process, performance gap, 
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learner analysis, training purpose, and resource analysis. Additionally, the two recommended training 

options were presented with cost breakdowns and estimated timelines. Though the project team noted 

that the recommended training programs did not require any additional management or technology 

investments, the stakeholders opted not to support the development of an online component or the 

supplemental videos. Instead, they requested a third action that would effectively re-design the training 

within the existing constraints and materials. 

Upon receiving approval from the stakeholders to proceed with the design phase, the project team felt it 

important to evaluate the analysis phase and adjust the process plan accordingly. Similar to Nieveen's 

(1997) CASCADE model, the project team wanted to emphasize formative evaluation at each phase in 

the project process to achieve a satisfactory level of quality. The designers felt that the stakeholders‘ 

decision to request a previously unproposed option was due to their lack of adequate consideration of 

the second and third steps as prescribed by Dick et al. (2008:26) and discussed earlier. The stakeholders 

did not agree that the project could be completed on time if selecting one of the proposed options. After 

reaching a compromise with the stakeholders, the project team readjusted the project timeline and cost 

estimates accordingly and was able to proceed to the design phase. 

Design 

Designing for instruction requires more than considering the purpose of the instruction. Rather than 

beginning design by asking about learning content, designers must focus on what students will be doing 

after they have received instruction (Gagné et al., 2004:172). In order to help organize the design 

process, a designer can begin with a task analysis or inventory through which they clarify outcomes of 

instruction and arrange or rearrange components into an instructional sequence. The end result creates a 

blueprint that helps designers make sure that important parts of the lesson are not ignored and 

components support one another (Jonassen, Tessmer, & Hannum, 1999:vii). Once the task analysis has 

been completed, designers identify instructional strategies and activities to facilitate the prescribed 

learning. 

Based upon the previously identified instructional goals, the project team created a task inventory. This 

inventory included all four instructional goals, relevant tasks, subtasks, and prerequisite skills and 

knowledge. For the purpose of this discussion, the analysis for the first instructional goal appears in 

Table 1. After compiling a complete task inventory, the project team drafted instructional objectives for 

each of the tasks and subtasks. Mager's (1997) three-component model for writing objective statements 

was used for this activity. The first element of the objective describes the skill or behavior indicated in 

the task analysis and what is expected of the learner. The second component addresses the conditions 

under which the learner will carry out the task. The final segment describes the criteria that are used to 

evaluate the learner. For example, the objective for Task 1.3 is illustrated in Table 2. 

Table 1. Task inventory sample 

Instructional Goal Task Subtask 
Prerequisite Skills & 

Knowledge 
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1. Define the role of 

environmental 

science in 

supplementing 

student education at 

the SCNC 

1.1. Recognize the 

interconnection 

between the 

[nature center] and 

school curriculum 

  

 
1.2. Identify the 

interconnection of 

all life 

1.2.1. List the steps in 

the water cycle 

 

1.2.2. List the steps in 

the carbon 

cycle 

Define biosphere 

 

Define atmosphere 

 
1.3. Describe 

conservation 

techniques 

1.3.1. Explain 

resource 

allocation 

Define ecosystem 

 

Table 2. Performance objective sample 

Task Describe conservation techniques 

Condition from memory 

Criterion that would impact the SCNC 

 

All objectives were written to a specific performance level of Bloom‘s Taxonomy in an attempt to 

cover all levels from knowledge to evaluation. As seen in Table 2, the performance objective for task 

1.3 was at the comprehension level. Furthermore, each objective included a testing method that 

instructors could use to measure when the objective had been mastered. In the case of Task 1.3, the 

testing method was, ―During group discussion, describe at least one conservation technique that could 

benefit the SCNC when asked by the instructor.‖ Upon compiling the task inventory and drafting all 

performance objectives, the designers presented the documentation to the stakeholders for approval. 

Evaluating the Design 

Before moving on to development, the designers reviewed the design process and products created as a 

means of continuing the formative evaluation. From the perspective of the experienced designers, 

creating a task analysis aligned with a table of performance objectives similar to that displayed in Table 

2 effectively created a line of sight. As Branch (2009:60) indicated, line of sight is a ―practical approach 

for maintaining an alignment between needs, purpose, goals, objectives, strategies, and assessments 

throughout the ADDIE process.‖ In keeping with the blueprint concept, working through the design 

process with line of sight in mind helped prevent overlooking any important details and identified 
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missing or duplicate components. Of all the phases completed during the process, the project team felt 

that design was the most helpful in terms of practical experience. 

Development 

Assuming that the purpose of instruction is to support the process of learning, designers base 

instructional materials on learning processes and engaging the learner. Thus, components of 

instructional materials and procedures included in instructional strategies are aimed at fostering the 

desired learning outcomes (Dick et al., 2008:165). Within the instructional strategy, designers should 

note that instruction is typically made up of a series of events external to the learner intended to help 

learners achieve a learning objective (Gagné et al., 2004:195). The precise manner in which these 

events occur generally varies by design, but has been summarized as Gagné‘s Nine Events of 

Instruction. These events are intended to stimulate information processing and foster the learning 

process. Table 3 illustrates the strategies as related to the nine events of instruction developed by the 

project team for Task 1.3. These strategies incorporate the needs identified in the learner analysis as 

well as performance expectations from the stakeholders. 

Table 3. Strategies for Task 1.3 

Event Strategy 

Gain Attention 

Pass around images of the Everglades and regions of the Amazon Rain Forest before man 

affected them. Ask the group to identify each image. If the group is unable to guess the answer, 

provide trivia hints accordingly. Once the image has been identified, distribute the current image 

and explain how a lack of conservation principles and laws resulted in their current state(s). 

Objective 
Following the image activity, the instructor‘s prompting statement and subsequent questioning 

leads into an explanation of the objective. 

Prior 

Knowledge 
Instructor leads group into nature trails and to identify examples of the carbon and water cycles. 

Content 

Referring to the VTGM, instructor explains how the SCNC came to hold its current status in 

Athens-Clarke County (ACC) and outlines the conservation techniques that maintain and 

preserve the park. 

Guided 

Practice 

Using the content as a platform, instructor refers to other park facilities and asks students to 

name conservation techniques that might be in place in the other locations. 

Ind. Practice 

Refer to VTGM, Nature Center facilities, personal experience, and online resources. Based upon 

the ecosystem selected, they are to list at least three conservation techniques that could be in use 

at the specified location. 

Feedback 

During both guided and independent practice, instructor reminds students of techniques used at 

the SCNC. Upon immediate response of questioning, instructor should confirm the answer or 

provide prompting of further responses if necessary.  

Assessment Instructor individually asks each student to name a conservation technique used at the SCNC. 

Closure 
Instructor asks the group to describe a scenario that could happen to the SCNC if conservation 

techniques are not followed.  

 

Continuing the development process, the project team drafted a full instructional strategy as 

recommended by Dick et al. (2008:165) to support the training program. This strategy included 

identifying all media to address visual, auditory, and kinesthetic needs of the learners. Together, the 

described elements herein were presented to the stakeholders in a development summary for their 

approval before moving on to implementation. 
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Evaluating the Development 

The project team felt that development was the most difficult and challenging of all the phases in the 

ADDIE process. Development required substantially more effort than design in that each objective was 

scrutinized for the instructional strategy. As Gagné et al. (2004:194) noted, not all events of instruction 

are appropriate for every lesson. Therefore, the design team evaluated each objective within the context 

of the events of instruction and drafted a corresponding strategy. Line of sight was again helpful to the 

team as they created documentation to ensure flow and inclusion of every component from information 

content to media selection. In the end, the attention to detail proved beneficial as the stakeholders 

approved the development summary and authorized the team to move forward with implementation. 

Implementation 

The implementation phase of instructional design varies among instructional design models, but 

generally encompasses the same common tasks. Richey et al. (2010:21) note that during 

implementation, instructional materials are developed and procedures for installing, maintaining, and 

periodically repairing the instructional program are specified. As requested, the project team drafted a 

new VTGM for the volunteers as well as an instructor‘s guide for personnel conducting the semiannual 

face-to-face training. The new VTGM contained updated graphics and illustrations to replace outdated 

or ambiguous images. The document was also expanded to include sections that aligned with the tasks 

identified in the performance analysis and provide learners with the knowledge they would need to fill 

the perceived gap. Following Diamond's (1989) model of instructional design, the project team 

included field testing as part of material production. This task was accomplished by working with select 

volunteers to evaluate sections in the new manual as they were produced. Additional instructional 

materials included the development of job aids that condensed portions of the VTGM, such as common 

animal paw prints and leaf types, onto 3‖x 5‖ cards for use in the field. The aids were created to 

reinforce higher level learning objectives that related to living and nonliving components at the nature 

center. The component of implementation included drafting learner and facilitator plans. The learner 

plan included learner identification, training schedule, notification description, and tracking 

requirements. The facilitator plan addressed facilitator identification, scheduling train-the-trainer 

sessions, and preparation instructions. With all materials complete, the stakeholders signed off on the 

implementation phase. 

Evaluating the Implementation 

Evaluation of the implementation process occurred simultaneously with production. The designers felt 

that their comprehensive approach to the previous phases of the process made the implementation phase 

easier to complete and created structured guidelines to use in updating existing materials. As such, the 

designers found that they had incidentally developed a checklist of corrections and new documentation 

for creation. By using the Diamond Model recommendation of field testing during production, the 

designers were able to immediately adjust the content to fit the needs of the learners. Further, it was 

through this process that the idea to create the job aids came about. Ultimately, the approach taken by 

the project team created a high quality product that met with stakeholders‘ expectations. 

Evaluation & Conclusions 

The final phase of any process is that of evaluation. Every designer wants assurance that his or her 

instructional product is valuable (Gagné et al., 2004:346). It follows then that systematic, summative 

evaluation is the means by which we find assurance. In the case of the nature center training program, 

the project team provided both level 1 and level 2 evaluation tools. The level 1 instrument was 

developed to capture learner‘s reaction to the newly improved training, and the level 2 instrument was 
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developed to measure the change in performance of the volunteer guides (D. L. Kirkpatrick & J. D. 

Kirkpatrick, 2006). Though the project team would not remain under contract with the nature center to 

perform the evaluation phase of the project, the stakeholders agreed to use the instruments developed 

and report the results after one year of implementation. At the time of this paper, the nature center 

reported to the project leader that they were extremely satisfied with the new training program and had 

seen a significant improvement in the performance of their volunteers. 

Returning to the research questions posed by this case study, it is clear that the project team did follow 

the five phases of ADDIE as prescribed by the literature. Further, as explained within each section, 

various components of other instructional design models were considered and implemented as 

necessary. Lastly, the project team encountered a variety of challenges that are often experienced by 

even the most seasoned instructional designer, such as the compromise with stakeholders on the final 

training program. From the perspective of the two experienced designers, the project served as an 

excellent reinforcement of the literature and theories related to instructional design. In conclusion, 

much can be said about the vast number of instructional models in existence; however, following the 

basic ADDIE process remains tantamount in providing a foundation the next generation of instructional 

designers. 
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Abstract 

This paper aims to open up debate on Design for Sustainability (DfS) at the School of the 

Arts and Design (StAD) by highlighting the place of sustainability in the current curriculum 

of StAD. The necessity to integrate sustainability into design pedagogy, as proven by review 

of literature on DfS, is the underlying premise upon which this research is based. The 

inquiry was therefore aimed at establishing the importance accorded to DfS in design 

teaching at StAD through an investigation into how sustainability issues are infused into the 

curriculum. This was first done by analysing the provisions for DfS in the curriculum 

against the current theory on DfS followed by a quest for the views of lecturers at StAD on 

DfS.  The study came to the conclusion that DfS is not adequately provided for in the current 

curriculum at StAD given that no course on sustainability is offered and that lecturers, 

though well aware of the importance of DfS, are ill equipped to teach DfS. It was however 

determined that concepts of DfS were provided for in 16% of the courses in the curriculum, 

most of them being theory courses, and that lecturers are at liberty to expand on these 

concepts and any others related to DfS. A few recommendations, among them, a review of 

the curriculum that will afford the concrete teaching of DfS at StAD, are put forth as 

possible remedies to the noted DfS deficiencies in the curriculum.  

Keywords 

Design for Sustainability, Sustainability issues, Design curriculum, Intergration.  

Introduction 

Sustainable design or Design for Sustainability (DfS) is an emerging area that has gained considerable 

ground in the recent past. The significance of DfS is not only in industry but also in education as 

defined by UNESCO‘S -2005-2014- ‗Decade of Education for Sustainable Development‘ that seeks to 

emphasize the indispensable role of education in achieving sustainability (www.desd.org); this 

affirmation sets the pace for this inquiry that begins with a review of literature on sustainability and its 

related concepts.  

Why design for sustainability 

The world we live in today is fast losing its natural resourcefulness thanks to the consumerist lifestyle 

adopted by the haves and desired by the have-nots. It is estimated that if the developing world was to 

catch up with the West in terms of consumption then the earth‘s non-renewable resources would be 

decimated in the next few decades (Glyphis, 2001). Today, the earth bears the scars of reckless 

industrial processes that use inappropriate and wasteful methods of production resulting in acid rain, 

ozone depletion, global warming and soil erosion.  Worse still, the earth has lost 50% of its forest cover 

while a sixth of the world‘s population has little or no access to clean water (Birkeland, 2002:13).   

Designers have been blamed for being partly responsible for this deterioration of the planet through 

their continued promotion of conspicuous consumption. Vallero and Braiser (2008:2), claim that design 

has so far been a catalyst for the exploitation of nature and the devastation of non-renewable energy 

sources. Birkeland (2002:5) further asserts that design through market segregation and product 

differentiation induces consumers to spend more. This consumerist approach to design is described as 

http://www.desd.org/
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pyramidal as it supports the exploitation of a huge base of resources for the benefit of a few in the 

society. It is further said that the US alone which has less than 6% of the world‘s population consumes 

a third of the world‘s energy and a third of its natural resources. (Birkeland, 2002:14). 

In an attempt to save the natural world from this steady decline, a strong case has been made for Design 

for Sustainability (DfS). Proponents of DfS envisage a sustainable world, where everyone can have 

their basic needs met while the earth‘s resources are used responsibly and equitably (Dawe et al 2005). 

Design professionals along with the community can co-design technology and economic activities that 

do not degrade the natural environment and instead make use of renewable energy sources.  Designers 

should further set goals to ‗...prioritise ecological sustainability and social equity‘ (Birkeland 2002:6).  

Walker 1998 further advocates for local production using local materials to reduce the need for 

transportation and packaging while facilitating recycling and local maintenance.  Such a localised 

system will also provide more opportunities for employment and promote indigenous knowledge 

systems.  

Several approaches that would lead to a radical shift in the way we practise design have been proposed 

and indeed are in use. ‗Collaborative networks‘, such as the open-source movement that allow people to 

collaborate and share ideas freely, is one such approach that promotes knowledge sharing. (Manzini, 

2007). This sharing of knowledge can help in breaking down territorial barriers allowing us to 

collectively solve some of the world‘s problems. (Vallero and Braiser,  2008:27).  

Other approaches or strategies that have been adopted in DfS are: ecological or green design that 

advocate for designing with nature rather than against it (Birkeland, 2002:3), biomimicry, a branch of 

material science that redesigns industrial systems according to biological lines to eliminate waste and 

toxicity, (Birkeland, 2002:9; Vallero and Braiser 2008:25), Design for Environment (DfE), 

Environmentally Responsible Manufacture (ERM) or dematerialisation that aims to lessen the 

environmental impact of a product or service over its entire life-cycle (Birkeland, 2002:7, Calantone et 

al, 2001, Hargroves et al 2008) and whole system design or cyclical design that is an integration of the 

steps in the design process to allow for synthesis and innovation throughout the process. (Hargroves et 

al 2008, Vallero and Braiser, 2008:8). These approaches to DfS are embodied in the work of designers 

like William McDonough who uses a ‗cradle to cradle‘ or ‗closed loop‘ design principle that seeks to 

use regenerative cycles to eliminate waste and toxicity. Perpetually recyclable plastics or non-toxic 

dyes are just a few of such ‗sustainable‘ designs.  (www.mcdonough.com)   

To achieve sustainability it is necessary for all stakeholders to appreciate the benefits of DfS to the 

environment and to human life. Designers need to have a better understanding of the social and 

environmental impact of their designs and consumers on the other hand need to know where their 

products and services come from and dispose responsibly of their waste.  Such paradigm shifts can be 

achieved through education for sustainability that will equip designers with the skills to design for a 

more sustainable future. An education of this kind will encourage ‗system design thinking to achieve 

eco-solutions‘ (Birkeland, 2002:7). Traditional design education curricula should therefore be re-

oriented towards the development of ethical designers who can consciously and competently 

incorporate sustainable solutions in all their work (Ramirez, 2007). 

 

Unfortunately, research on sustainable design education in areas such as architecture, engineering, and 

other design disciplines have by and large shown that DfS has barely penetrated into core design 

programs (Ramirez, 2007). Vallero and Braiser (2008:305) assert that a gap exists in the traditional core 

http://www.mcdonough.com/
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curriculum of design programmes and there is an urgent need to expand the awareness of design 

students on sustainability issues.  In light of the strong arguments for the adoption of DfS, design 

pedagogy today can ill afford to ignore the need to integrate sustainability principles into the teaching 

and training of future designers (Benson 2007). Design educators therefore need to be keenly conscious 

of DfS and how to synthesise its principles in their teaching. Design students also need to learn the vital 

role that DfS has in their design training.  

 

Methodology  

In recognition of the importance of DfS, an inquiry into the level of integration of sustainability 

principles into the current design curriculum of the School of the Arts and Design (StAD) was carried 

out. The design undergraduate programme at StAD is one of the oldest and most established in East 

Africa and can therefore serve as a benchmark for design education in Kenya and the East African 

region. The inquiry began with a look at the provisions for DfS in the current curriculum then 

progressed into an investigation of how DfS is currently taught and practised by both lecturers and 

students at the School. The tools of inquiry were mainly questionnaires that were issued to all members 

of academic staff and fourth year undergraduate students.   

To start of the research, a soft copy of the undergraduate design curriculum known as the 8.4.4 syllabus 

was obtained from the school. This current undergraduate curriculum was last reviewed in1985 when a 

new system of education referred to as 8.4.4 was introduced in Kenya. Prior to this system, university 

degrees were three year programmes which were then changed to four year degree programmes. The 

previous design programme offered one degree and had no areas of specialization. In the current 

curriculum, areas of specialization are introduced in the third year and students can choose between 

Industrial, illustration, interior and graphic design as after two years of foundation courses in design.  

A look into this current undergraduate curriculum commenced with a simple search for the word 

‗sustainable, or ‗sustainability‘ in the entire document. Secondly, a more reflective search for DfS 

issues and related concepts derived from review of literature was carried out. Issues such as eco-

design/green-design, recycling/design for re-use, social equity, biomimicry/design for environment, 

design for disassembly, whole system design/dematerialisation, life cycle analysis, renewable materials 

and energy sources were searched for in the course outlines and descriptions in the curriculum.  

Secondly, the academic staff members who number 15 were each given a questionnaire that contained 

both open-ended and closed-ended questions. In the students‘ category, only fourth year undergraduate 

students were considered for the research due to their perceived higher level of training and fewer 

numbers compared to the other levels of undergraduates. The undergraduate questionnaire was much 

simpler with more closed ended questions.  

Results 

Provisions for DfS in the StAD curriculum 

The analysis of the undergraduate 844 syllabus revealed that DfS is not concretely provided for in any 

of the 87 courses offered at the School as there is no course on sustainability in the curriculum. Indeed 

the words ‗sustainable‘ or ‗sustainability‘ are not mentioned anywhere in the entire curriculum 

document. A further analysis intended at pointing out concepts of or related to DfS revealed that a total 

of 14 courses have provisions for areas such as environmental pollution, recycling, social ethics and 

education, ecology and renewable materials among others.  
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These areas were collated under five main DfS concepts namely: Design for Environment, Recycling, 

Life cycle analysis, Social Equity and Renewable materials. Figure 1 shows the distribution of these 

concepts in the curriculum in relation to the total number of courses offered. It is to be noted that other 

concepts such as design for disassembly, design for re-use, whole system design, life cycle analysis, 

eco-design, green-design and renewable energy sources are not explicitly covered under any course.  

Figure 1: Distribution of DfS concepts in the StAD curriculum 

 

Of the 87 courses offered at the School, 56 are studio or practical courses where students are examined 

on portfolio work while the remaining courses are lecture-type courses. Interestingly, the DfS concepts 

under analysis were mostly contained in the lecture-type courses as shown in figure 2.   

Figure 2:  Distribution of DfS concepts in Course types 

 

The most widely covered concept of Design for Environment (DfE) is explicitly mentioned in six 

courses, five of which are lecture-type courses. In these courses, concern is given to issues such as 

environmental pollution, the influence of weather, environmental impact and man‘s relationship to the 

environment.  Of special note is the course on design theory offered in the fourth year which seems to 

carry the greatest weight of DfS issues. In this course the following issues are mentioned ‗role of design 
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in prevention of environmental pollution, social education, distribution of economic resources, and 

value of design in both developing and developed economies.  

Recycling is another concept that is aptly covered in five studio courses four of which are covered in 

the third year. Emphasis is placed on the use of local and recycled materials in these courses which deal 

with three-dimensional design, furniture, weaving, fabric crafts and industrial products. Life cycle 

analysis as another concept of DfS is covered under a marketing course in third year and is seemingly 

more related to a product‘s performance in the market rather than an analysis of the ecological impact 

of a product‘s life from manufacture to disposal as is the concern of DfS. Lastly, the two concepts of 

DfS namely: social equity and renewable materials are covered in the first year as lecture courses. Of 

note is a course on Materials that deals with all types of materials including renewable and non-

renewable materials as well as the disposal of waste material. 

Figure 3 shows the distribution of courses in the four years of study and though the first year has the 

most courses covering DfS, more concepts of DfS are covered in the fourth year especially in the 

design theory course as mentioned earlier. Five of the six courses covered in the third year are elective 

and a student can only take up to three of them.  

Figure 3: Distribution of courses with DfS in the 4-year programme 

 

 

Staff members‟ Reponses on DfS 

Only seven respondents out of the 15 approached completed and returned questionnaires on time. To 

start off a definition of sustainable design was sought from the respondents in an open-ended question. 

Environmental considerations appeared to be of most concern with issues such as ‗environmental 

friendliness‘, ‗longevity of the environment‘ and ‗effects and impact on the environment‘ used to 

describe sustainable design and its methods. Efficient use of material, recycling and product life cycle 

were also listed as ways of practising sustainable design by a good number of respondents. ‗Renewable 

energy‘ was a concept raise by two respondents while the consideration of the ‗design process‘ was 

mentioned by only one respondent in describing sustainable design.  These responses were collated 
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according to the DfS concepts discussed in the literature review and the results are displayed in figure 

4. 

Figure 4: DfS concerns by Staff members 

 

The question seeking the respondents‘ view on sustainability was followed by a series of close-ended 

questions that sought to know the importance accorded to DfS in StAD‘s curriculum. Though all 

respondents agreed that DfS was important in design education, they differed in their perception of the 

level of priority accorded to it in the curriculum. Most thought that DfS is not a priority in the 

curriculum and it is only incorporated into a few courses. One respondent however added that the 

curriculum is open to interpretation and therefore DfS does not necessarily have to appear in any 

specific course content for it to be taught. The respondent further felt that the curriculum cannot and 

should not attempt to cover all aspects that are current to design.   

Asked to name such courses only 7 courses were identified 4 of which were some of the 14 courses 

identified in this research as incorporating DfS. Interestingly, only one respondent referred to the fourth 

year project where students are expected to investigate a design problem of their choice and propose 

solutions for it. According to this respondent, several students do consider DfS as an aspect of their 

project evidencing that DfS has been taught in their preceding years. Asked to list DfS concepts that are 

incorporated into these courses respondents named: comfort, usability, durability, aesthetics, social 

design, eco-design, environmental design, sustainable lifestyles, sustainable production, sustainable 

energy utilization and product life cycle.  

Most respondents, 5/7, further felt that they were only somewhat familiar  with the concepts of DfS and 

further that students were barely equipped to incorporate DfS into their projects. Lastly, respondents 

were asked to identify impediments, if any, to the full integration of DfS into the curriculum. The lack 

of facilities was identified by most, 5/7, to be an impediment with lack of knowledge and lack of 

interest identified as impediments by two respondents. The absence of DfS in the current curriculum 

was added as another impediment by one respondent. 

Discussion  

It raises concern that none of the 14 courses that contain DfS concepts are entirely dedicated to the 

learning of sustainable design, indeed there is no course offered at StAD that mentions sustainable 
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design explicitly in its outline. Further, sustainability issues are dealt with more in lecture courses than 

in studio courses and yet studio work can provide practical opportunities for students to incorporate DfS 

into their projects. In regards to this, one respondent pointed out that a good number of fourth year 

students to give consideration to sustainable design issues in their projects. This could be as a result of 

having more DfS concepts concentrated in the final year courses, an inconsistency that deprives the 

student an occasion to assimilate these concepts from the very beginning of their design training.  

Paradoxically, staff members agree that DfS is important in design education but they admit that it is 

neither accorded a high level of priority in the curriculum nor is it incorporated into most courses. 

Additionally, very few courses, fewer even than those identified by this research, were specified by 

respondents as courses that incorporate DfS. Given the few responses to the questionnaires issued to 

staff members it can be interpreted that the respondents were not familiar with other courses outside 

their area of specialisation hence the mention of only 6% of the 87 courses as those that incorporate 

DfS.  

The lacklustre response of the staff members to this research with only 7 out of 20 completing the 

questionnaire is perhaps in itself a telling sign that DfS is not held in high importance at StAD. This 

interpretation is reinforced by the fact that none of the fourth year students approached to participate in 

the research returned the questionnaires. The students‘ participation was considered vital to this 

research and should be rigorously sought in any further study of this nature.    

Indubitably, responses to this research have thus far demonstrated the gap that exists between the 

perceived importance of DfS and the practical implementation of DfS principles in the curriculum. 

Though the lack of facilities is considered the main impediment to the full integration of DfS into the 

curriculum, one respondent aptly pointed out that its very absence from the curriculum is the reason that 

DfS is not fully integrated into the design programme. This research has highlighted some likely 

deficiencies in the curriculum that could require further attention and possibly need remedying. 

Conclusion and Recommendations 

This study has demonstrated that DfS and its concepts have received little concrete attention in the 

curriculum of StAD and chances are that some of the concepts that are mentioned in the curriculum 

may be glossed over or not covered at all in design teaching at StAD. It can however be argued that DfS 

should and can be taught in all courses and therefore does not need any one course dedicated entirely to 

it. It can further be said that the onus lies with the lecturers to integrate DfS principles into their 

teaching and all the 87 courses can be opportunities to teach sustainable design issues.  

However, given that there are a multitude of design issues and concepts to be covered in the four year 

programme, DfS has to be deliberately infused into the programme if it is to be covered adequately. A 

strong case has been made for the urgent need to integrate DfS into design teaching and therefore DfS 

cannot continue to be considered as just another design issue that may be covered if time and resources 

allow. Design students at StAD should therefore have an opportunity to explore sustainability concepts 

and methods especially in dedicated studio courses that will allow them to infuse DfS principles into 

their training. Staff members will also have to be sensitised on the importance of DfS which they are 

evidently already aware of but are not fully implementing in their teaching.  

Ultimately, StAD has to invest in facilities and training to enable the teaching of sustainable design. 

Collaborations with other institutions from around the world that have well established DfS 
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programmes would be one way to provide both staff members and students at StAD the opportunity to 

learn and exchange ideas on DfS with peers form these institutions. Workshops that bring together 

students and the community could also extend the prospects of integrating DfS learning at StAD.  

Being one of the premier design institutions in East Africa, The School of the Arts and Design can set 

the pace for design education in the region and should therefore consider fully integrating DfS in its 

revision of the curriculum that is currently underway. The School needs only to tap into the indigenous 

knowledge systems of traditional African cultures that inherently practise sustainable design. The 

ubuntu philosophy of ‗I am what I am because of who we all are‘ can itself serve as an ethos upon 

which to impart DfS principles.  

The looming world crisis where natural resources are going to run out is reason enough to ensure that 

the designers of tomorrow some of whom are the 300 or so design students at StAD are equipped to 

tackle the sustainability challenges of the future. This research has barely scratched the surface and 

should be taken as one small step towards the mammoth task of integrating DfS into design teaching 

not only in StAD but in other institutions around the Country and the Region. It is hoped that this study 

has in the very least opened up debate on a subject that is quickly gaining importance and will in the 

near future be a core area of concern not only in design but in all forms of education.   

 

Appendix 

The list of courses that incorporate DfS in their content 

BDS 403: Advanced Study In Form Content Appreciation 

BDS 405: Advanced Concepts In Communication 

BDS 401:  Application Of Design Theory 

BDS 324 Landscaping And Human Environment 

BDS 100: African  Art And Design 

BDS 319:  Weaving 

BDS 321: Developments In Fabric Crafts 

BDS 323: Trends And Styles Of Furniture Design 

BDS 310:  Industrial Production In Ceramics ; Glass And Plastics 

BDS 326: Marketing  

BDS 200: Ergonomics 

BDS 108: Basic Three Dimensional Studies 

BDS 103: Elements Social And Cultural Studies 

BDS 105: Materials 
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Abstract 

Traditional higher education provision requires learners to physically attend campus 

sessions. However, there is a need to provide alternative, more flexible forms of learning 

including work-based learning (WBL) (Brennan and Little 2006: 34). Workplace demands 

combined with the requirements for ongoing professional development and lifelong learning 

have led to a continuing need for WBL (Boud and Solomon 2001: 25). The research study was 

conducted using the four pillars of the WBL model, namely the learner, the academic 

environment, the workplace and the external context. There is a tendency for such 

programmes to focus on the needs of the students and academic staff, rather than the other 

stakeholders, including employers, workplace mentors and professional bodies, who may 

serve to enrich the design of such courses. The research uses case studies from five 

programmes within the School of Computing, Engineering and Information Sciences of 

Northumbria University. A survey was carried out with all stakeholders. The results 

demonstrate that there is a reluctance to embrace technology among some academic staff for 

designing quality online programmes the main reasons being inadequate support from the 

management in terms of time, resources, technical support and the academic staff‘s own lack 

of technical skills.  The results of the study reinforce the importance on design quality 

embracing improved and better design principles and heuristics and using them in novel and 

imaginative ways to provide a learning and teaching provision fit for the twenty first century.  

 

Keywords 

Design, online work-based learning, stakeholders, technology 

 

Introduction 

Learning content delivered and supported via the Internet is a paradigm shift in education. Digital 

networks and IT equipment are now more widely available, powerful and stable. It is claimed that the 

global economy places greater demand on businesses and individuals to remain competitive in the 

marketplace, putting training high on the agenda (DfEE 1998). Training providers are realising the 

potential of delivering their expertise in the form of more flexible learning opportunities to an 

expanding global market. Universities are under increasing pressure to develop a virtual presence in the 

face of widespread global competition, from both within the commercial and the University sectors 

(HEFCE 2000).  

 

A recent case study from an European research project developed an e-learning course designed for 

delivery through a virtual university, to learners in the workplace, (Bradley and Oliver 2002a) 

mailto:rebecca.strachan@northumbria.ac.uk
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concluded that e-learning or online learning could be a viable solution to the further education needs of 

employees in small and medium enterprises (SMEs) which play a vital part of the European economy. 

In 1996, for example, 99.1% of all business transactions in the UK involved the participation of an 

SME (Bagwell 1997). However, SMEs face a number of problems in maintaining the skills of their 

employees. They are characterised by having small training budgets and limited release time, making it 

difficult for staff to study full-time or on block-release courses away from the workplace.  

 

Examination of the extent of e-learning in Europe (CEDEFOP 2001) shows that not only is the demand 

for e-learning growing, but also that smaller companies (with fewer than 50 employees) tend to make 

greater use of e-learning methods. Information and communication technologies (ICT) have not only 

greatly influenced economic and social life in the past 30 years, but also teaching and learning (La 

Velle and Nichol 2000: 99-107). Online learning is currently the climax of these developments. 

 

‗E-learning' or online learning is encompassing learning delivered or facilitated by electronic devices 

and networks. Well-designed online learning programmes can offer similar benefits of flexibility and 

learning choice in distance learning, but can also offer additional benefits (Liyanage 2010: 11). This 

includes engaging and interactive multimedia learning materials, electronic transfer of files between the 

provider and the learner, computer-based assessments providing immediate feedback and computer 

mediated communication (CMC). When CMC is also included, as it is in many e-learning programmes, 

it can provide an enhanced learning experience. Learners can communicate asynchronously and 

synchronously with tutors, subject specialists and their peers, which helps to overcome problems 

associated with the isolation that can face distance learners, such as reduced motivation and at the 

extreme, failure to complete courses (Liyanage et al. 2010b).  

 

The higher education sector has begun to embrace some of these educational developments. A strategic 

review of the university sector in 1997 revealed that 70% of universities in the UK were actively 

engaged in the development of a wide range of Internet platforms, educational software and multimedia 

resources designed to facilitate computer aided learning and assessment (HEFCE 2000). At the same 

time, the large-scale proliferation of multimedia personal computers and Internet access in businesses 

and in homes makes online learning a viable option for many learners. This is especially true for adult 

learners who may want to study, but not attend a local university, or learners seeking work-related 

training that they can undertake in the workplace (Strachan et al. 2011).  

 

In summary, the technical pre-requisites for online learning exist, learners are getting used to and 

expecting more flexible education and training solutions, and many higher education institutions 

(HEIs), and the industry are taking advantage of the commercial and educational opportunities 

available. It is within this context that the research on effectiveness of online learning for WBL took 

shape and embarked on its task. There is a clear case that online learning could suit the needs of the 

organisations and individuals requiring training, in a flexible manner which could fit in with their 

working patterns. 

 

The research methodology will be explained with the view of rationale for the selection of research 

method and how the survey was conducted. The design aspect of online learning materials will be 

explained in detail as the core part of the paper and then the research findings will be explored in 
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various aspects of design, development and delivery of online programmes. Finally, the conclusions 

will be presented.  

 

 

Research Methodology 

The case study method was adopted for this research as case studies are the most appropriate research 

method when the purpose of the research requires holistic, in-depth investigation of a phenomenon or a 

situation from the perspective of all stakeholders involved. Case studies are not intended to produce 

generalisations, they are intended to allow for transferability of findings based on contextual 

applicability (Pickard 2007: 93). The most commonly applied definition of case study research is ‗an 

empirical enquiry that investigates a contemporary phenomenon and context are not clearly evident; 

and in which multiple sources of evidence are used (Yin 2002: 23). As a result a case study can be 

qualitative in nature (Stake 2003: 203) or quantitative or a mix. This study takes the latter approach 

with quantitative and qualitative data obtained via online student questionnaires and from the rest of the 

stakeholders using interviews to provide a comprehensive and in depth view of the WBL process. 

Sample size in the case is representative of the human population that is involved in work-based 

learning (WBL) at undergraduate and postgraduate Level in the School of Computing, Engineering and 

Information Sciences of Northumbria University. All current 188 students were asked to complete the 

online questionnaire while five programme leaders and a sample of tutors from each programme, 

employers and members from each professional body were interviewed. 

 

Design aspect of online learning materials 

Online learning materials are entirely different from traditional face-to-face learning materials in 

various ways. Face-to-face materials are mainly paper based text books, seminar papers, tutorials, 

handouts, journals etc. All above learning resources can be made available for students in online 

learning too as e-books and e-versions in Microsoft Word, and pdf formats using scanning called 

‗shovel ware‘. The only difference of shovel ware with paper based materials is they have to be read on 

a computer screen which may not suit all learning styles. The most important fact in these two modes of 

learning is the ‗learner support‘ which should be the basis for design of online learning materials. There 

is a clear difference between ‗teacher centred‘ and ‗learner centred‘ education which can be mapped 

against face-to-face and online learning respectively. All paper based materials are appropriate for face-

to-face learning in the presence of a teacher who could explain and clarify things before leaving the 

classroom. This is not the case in online learning where the students and tutors are physically separated 

by a great distance. Learner centred education is mainly self-learning where students will access the 

online content through the internet with little support from tutors using email or phone calls. In this type 

of a scenario, learning content has to be self-explanatory as possible with as many learning aids as 

possible embedded in to the content. This enables the student to consider concepts, apply them to the 

real world, and ask questions in order to digest the content. How this can be facilitated in online 

learning is by incorporating technology in the design, development, and delivery of programmes. 

 

Design of any product has to be carefully thought out, including usability. Thus meaning that the online 

content is easy to learn, effective to use, and provides an enjoyable user experience. Many products that 

require the user to interact with them to carry out their task have not necessarily been designed with the 

user in mind. Typically, they have been engineered as systems to perform set functions. While they may 

work effectively from a technical perspective, it is often at the expense of how the system will be used 
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by real people. Design of online content as well as learner management systems has to adopt design 

principles in order for the final product to be usable for the end users, i.e. stakeholders of an online 

environment. (Preece and Rogers 2007: 29) explains visibility, feedback, constraints, consistency, and 

affordance as most common design principles considering with how to determine what users should see 

and do when carrying out their tasks using an interactive product.  

 

The design process of online content is much more complex than print based material design. In order 

to create self-explanatory interactive materials, content may need to be embedded with online quizzes, 

audio and video clips, simulations, animated and interactive graphics, illustrations, etc. There are a 

number of hardware and software tools in information and communication technology which can be 

utilised to create the above multimedia elements to enrich the content. This is where experts in key 

areas have to be involved in this process including subject experts (SEs), instructional designers (IDs), 

audio/video technicians, animations and graphics experts, programmers, word processing experts etc. 

They work in parallel but collaborating within a structured developmental framework as explained 

below. Nevertheless, a project manager is responsible for the overall management and scheduling of the 

process. 

 

When a text book or any other print material is edited for face to face teaching, in most cases, only the 

SE is involved who will either write or type the content which will then be printed. In the online content 

development process, the SE will often first design the outline of the content. The second step is SE 

works together with an ID to design the structure and learning materials considering the possibilities 

and appropriateness of using technology. In this case, SE does not compulsorily have to be an expert in 

ICT but the ID has to have a good understanding as to what and how multimedia elements could be 

used to explain the subject matters better for an online self-learner. When this task is accomplished, the 

ID will work with his/her team of ICT experts to incorporate relevant multi-media elements in the 

online content to make it available for online delivery. The next step is to agree with the SE about the 

final version of the content which could be an iterative process depending on the expertise of ID and 

his/her team to comply with SE‘s requirements. At this stage, the SE has to pay attention on the 

pedagogic and learner support frameworks, and provide advice and quality control on the effectiveness 

of the learning materials produced. There is an important action at this stage to follow which is the 

evaluation of the final content against design principles and heuristics. Jacob Nielsen (Nielsen 1994) 

has developed a set of usability inspection techniques to evaluate whether user-interface elements, such 

as dialog boxes, menus, navigation structure, online help, etc., conform to the principle.  

 

In university based education, programme design has to be further concerned that it is not basic 

knowledge delivery but critical development of higher cognitive competencies. Accordingly, the 

academic review team will approve material for its curriculum suitability, and monitor subject coverage 

from one module to another. These steps will be supplemented by teams responsible for evaluation and 

delivery, whilst another team will provide marketing and administrative services and a Board of Studies 

to oversee the development of academic and accreditation standards.  

 

Once everything is finalised, programmers will upload the content on to a Learning Management 

System (LMS) which are also called Virtual Learning Environments (VLE). The key considerations 

when uploading online content in to a LMS are the system compatibilities, size of the images, 

audio/video clips, simulations, illustrations etc, the bandwidth of the network which will host the 
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programmes, the remote server capacities to accommodate concurrent online access of programmes by 

many students from everywhere, the storage capacity of the database servers and content management 

servers to facilitate online communications through discussion boards, chat rooms and emails among 

stakeholders of the learning environment (see Figure 1). Another key aspect of online delivery of 

programmes is the security of content, communications and assessment submissions by students and 

feedback provided by the tutors which must be of paramount importance as far as the academic 

integrity is concerned.   

 

                            

                             Fig. 1 WBL and the Stakeholder Contexts 

The above explained structure is based on an 'industrialised model' of development, in which a chain of 

experts each plays their part in the process. This is in contrast to the 'craft' model more familiar to 

lecturers in face-to face delivery, who are accustomed to designing and delivering traditional courses 

themselves (Bradley and Oliver 2002b). On-campus, the physical space provides coherence to the 

learner whereas online it is important that the visual and functional aspects provide this coherence to 

their learning space. Each of the experts work in parallel on their respective areas of activity, within a 

framework of regular meetings, at which they would come together and present their progress and 

experiences.  

 

The above online course design process can be illustrated as below (see Fig. 2). 
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Fig. 2 The current online course design, development and delivery model 
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Work-based learning should integrate the learning process as far as possible into the work role and its 

tasks, allowing experience to be drawn upon, and knowledge and practice gained to be applied in future 

work. This requires careful design. Pragmatically, work-based learning imposes structural and 

organisational constraints upon education. The need to fit learning around existing commitments (both 

in terms of work and family) means that the curriculum must be designed so that it can be undertaken 

flexibly, both in terms of time and, ideally, place. This, in turn, places limitations on traditional forms 

of education, which are organised and scheduled to meet the organisational needs of the host institution 

rather than the individual learners.  

 

The ideal scenario for WBL is one in which learners would predominantly study independently, within 

a framework of support and activities designed to encourage face-to-face interaction with work 

colleagues and other online learners. It is intended at the outset to base the programmes on a modular 

structure, which enables greater flexibility, in terms of learner selection of subject matter and order of 

study. Modularity also makes it easier to break down the learning material into smaller, more 

manageable components. Work-based learners find it easier to study if they have short chunks of 

material, for example 45-60 minutes (Bradley and Oliver 2002a), to study in short spaces of time. It 

could be during a lunch break, in a period devoted to learning or during a slack period during the day. 

Such timescales are also pertinent to online learners, who may find it tiring to spend a long time sitting 

at the computer and maintaining their concentration.  

 

Research Findings 

 

Variations in the design of programmes across disciplines 

The selected programmes for the research were as follows: 

1. BSc in Librarianship 

2. MA/MSc in Information and Library Management 

3. MSc in Records Management 

4. MSc in Information Technology 

5. MSc in Professional Engineering 

The first 3 programmes are from the same subject cluster (ICM) primarily taught by the same staff, and 

therefore tend to attract similar students, and contain similar subject content. The design of programmes 

has therefore adopted more or less common approaches where there is less tailoring of content to 

individual students‘ work place activities due to the large number of students but their final projects are 

strongly linked to their workplace and thus can benefit the workplace.  

Unlike the above programmes, MSc Professional Engineering which is accredited with engineering 

discipline based institutions under the Engineering Council of UK (EngC) has taken a different 

dimension to the design of programmes. The intake of students per batch is limited to a maximum of 5 

at the moment which gives an opportunity to tailor the programme to match the student‘s work role. In 

this way, programme design varies from student to student and across the different engineering 

disciplines such as electrical, mechanical, civil, mining, and material. One tutor comments ―The 

tailoring concept is great but when numbers are high it would be difficult with the time and resource 

limitations. Another important aspect of this would be quality control because students‘ tailor made 
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curricula have to be equally balanced/standardised according to the programme benchmark levels‖ 

which reminds us to be cautious in terms of quality of design.  

 

The fifth programme in IT is not directly linked to any professional body nor with employers so the 

design of curriculum is very similar to any other IT post graduate degree. 

Utilisation of Internet technologies 

Most online content delivery systems have a web interface, with a public information area, and secure 

areas for registered learners. As well as delivering learning materials to the learners, the system also 

should handle all the required administrative functions and communication facilities for all the parties 

involved. The back-end database system should handle all the learning materials and administrative 

data. It is important to be conscious of the need to provide rich and interactive learning materials that 

would enhance the learning process, rather than hinder it through an inappropriate use of technology. 

Using technology for technology's sake could detract from the real learning content, or frustrate users 

by creating slow download times or requiring them to have high-spec PCs and a range of helper 

applications to be able to access the materials. One of the tutor comments also justified this ―I believe in 

―technology should not drive pedagogy but pedagogy should drive technology.‖ 

 

One area where technology could usefully be employed was in creating interactive activities and 

assessments that could give immediate computer generated feedback. SEs/IDs were encouraged to 

design activity questions and write a range of responses that would take advantage of these technical 

possibilities, as a way of allowing learners to check their own progress through self-assessments, and as 

a valuable feedback mechanism. Having computer mediated communication (CMC) within the system 

to enable communication amongst users is a very important aspect of the online learning system.  

 

Use of ICT/multimedia 

Technically, the materials should utilise widely available web technologies to enhance and support the 

learning process. Graphics should be animated and interactive where appropriate, for example to 

illustrate process flows. To enable learner self-assessment and to provide immediate feedback a number 

of activities using programmed responses should be designed. Learner's responses to activities should 

be automatically stored in their portfolio, which should be available for them, their tutor, or their 

mentor to view. The development of a portfolio allows learners to build up a record of their work on the 

course and their achievements.  

 

When using audio and video components we have to be concerned about the additional download 

times, computer capabilities, and additional helper applications which learners may incur (Liyanage et 

al. 2010a). It appeared that many of the SEs were unaccustomed to developing audio-visual material, 

and suggestions for it were few and far between. Some of the quotes from tutors regarding this were 

―University provides loads of training but I don‘t have time. Would like to use Podcasts and video clips 

in my materials but the time is the constraint again.‖ However, tutors were aware that materials could 

easily be enhanced in the future with the addition of more multimedia content. Student view on this was 

as commented by one of the students ―The learning materials could have been more varied (e.g. video 

casts or lectures, live chats)‖. It was apparent that a lack of confidence, technical expertise and other 

priorities interfere with academics ability to do this. 
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Promoting online discussion and collaboration 

One of the key design aims of online materials is to facilitate CMC within the system, and to make use 

of this within the learning materials. Synchronous communication could be conducted via the chat 

facility, and asynchronous communication through the discussion groups and via email between 

individuals. However, a main area of difficulty in achieving discussion and collaboration amongst 

learners is that, the synchronisation among different geographical destinations as shown in this quote by 

one of the tutors ―I have only discussions and asynchronous chats because we cannot synchronise with 

everybody‘s time schedules‖. This could firstly encourage learners to build online relationships with 

their peers that could develop as their course progress. Secondly, they would be able to incorporate 

collaborative activities or activities which require discussion or debate with other learners, as it would 

be impossible to predict if more than one learner would be studying the same activity at the same time. 

It is now widely recognised that many e-learners benefit from these kinds of peer relationships and 

online communications (Salmon 2000), so it was an important area as recognised by many 

stakeholders. 

 

The idea of encouraging learners to use the discussion group facilities was to design some structured 

learning experiences that make use of them. The SEs should create some activities which will involve 

learners posting a viewpoint or a response to a discussion board, for which tutors should prepare an 

example to get the discussion underway. In this way, learners would not have their expectations 

quashed if they entered the discussion board to find that no one else had already participated. This came 

out in the student questionnaire as one student was commenting ―There is a lack of interactivity with 

other people on the course - they don't use the discussion boards and I don't want to be the only one 

posting so I feel isolated. I don't even know who all the people are who are doing the course‖. It would 

not guarantee communication or debate with learners, but as an asynchronous form of communication, 

it would enable a body of alternative views and responses to be accumulated over a period of time. It 

could be decided whether online discussion should or should not be a requirement within assessments 

by the tutors. However, there were different views from tutors regarding this like ―My students don‘t 

make use of the Discussion Board even though it is available on most modules. They prefer to engage 

on an individual email discussion with the relevant tutor‖. ―Although discussion boards (DB) are 

helpful they cannot replace the classroom atmosphere with its spontaneous interaction.‖ Flexibility of 

online learning can cause problems – synchronous exchange is a real problem/challenge, especially for 

a large cohort.  Study schools are a good way to deal with this but attendance is voluntary, and duration 

is limited. 

 

Design of Assessment 

Assessments, which would be marked and graded by the tutor, should be incorporated within the unit 

materials. SEs have the freedom to decide where to place these throughout the module. An important 

design heuristic as discussed earlier is the feedback for the learner which could be achieved by not 

placing all the assessments at the end of the module, so that the learner would get some feedback and 

sense of achievement as they progress.  

 

Supporting work-based learning 

If learners have difficulty logging into the system in the first instance, they could gain help from the 

university IT services. Online learning mainly depends on technical support provided by the delivery 

institution therefore the IT services and online library fall into the category of ‗vital‘ in this sense. 
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Students have assessed them as follows:- 

 IT – 70% satisfied 

 Library – 75% satisfied 

But academics were less favourable in their comments ―I would prefer to have direct contact with the 

ELP support staff rather than going through IT helpline first. This would save time and effort‖. 

 

As outlined earlier, the learner support framework should combine online tutors, in-company mentors 

and professional bodies. The professional bodies support WBL by accrediting university programmes 

which gives an extra assurance for the learners about future benefit of upgrading their professional 

status. Tutors are contacted via email, and they are also responsible for assessment. An in-company 

mentor, selected by the learner or appointed by the employer, would provide support on workplace 

practice and application in the early design phase to the SE, and act as a friendly guide and provide 

feedback and support for the learner as they require it. Professional body on the other hand, involve in 

the latter part of the process by accrediting the programme after the academic review.  

 

Finally, the authors would like to recommend the following model (see Fig. 3) in order to improve the 

effectiveness of design, development and delivery of online programmes for work-based learners. The 

main difference between Fig. 2 above and Fig. 3 is the inclusion of inputs from employer and 

professional body at various stages of the WBL delivery process.  
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Fig. 3 The recommended online course design, development and delivery model 
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Conclusions 

A number of issues were apparent in terms of design, development and delivery of online programmes. 

Online course development is complex, and an industrialised model of development may be alien to 

most of the subject matter experts coming from an academic background. Authoring online learning 

materials takes time, and is longer without prior experience. Whilst inexperienced authors can be 

supported by pedagogical and technical experts, this can be a steep learning curve for the author, and 

result in a slow drafting process.  

 

It was found that the whole development process was unfamiliar to many SEs, who are in fact lecturers, 

accustomed to having responsibility for the entire process of course development and delivery in face-

to-face teaching. Moreover, the experiences of SEs in writing and developing learning materials were 

shown to range widely. As mentioned earlier, SEs are selected for their expertise in the subject domain. 

Very few of them have any experience of writing online or distance learning materials. Some are used 

to writing textbooks, but not learning materials. The biggest problem is their lack of vision in utilising 

the online medium. Most are producing too much text-based material, which is lacking in learner 

interaction and engagement. There are not enough activities, particularly self-assessment activities, nor 

activities making use of computer generated feedback.  

 

The main finding came out in the study was the lack of decent mechanism to establish efficient 

interactions among all four stakeholders which should enrich the whole WBL process. Ultimately, the 

development of learning materials for any new course will incur some kind of learning curve and 

require iterative and evolutionary processes. If this is not planned for, it will impact not only on online 

learners but also all stakeholders involved in the WBL process. 
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Abstract 

Care givers are providing an important health care service under difficult conditions in South 

Africa.  They are extremely dedicated but often not well informed about the conditions of the 

persons in their care.  The aim of this research is to explore how care givers provide the care 

service to establish their information needs.   A case study was used to explore how care 

givers provide the care service in practice.  Mobile technology using GSM (including EDGE 

and 3G) is used as a mechanism to provide access to information. Information was presented 

to them using edutainment material in the form of a comic strip. The care givers‘ responses to 

this mechanism are observed.  The data collected from these observations, questionnaires and 

open ended interviews was analyzed using hermeneutics as the analytical lens. The findings 

indicate that mobile technology could be used to enable care givers to access information in 

the form of edutainment, but more research is required to establish the appropriateness of 

mobile technology as a means to access information required by care givers. 

Keywords:  

Mobile Technology, Health Care, Home-Based, Illiteracy, Information Needs, Under 

Developed Areas, Edutainment. 

 

Introduction 

Care givers gain a lot of experience working with patients in the home base health care sector. These 

experiences are relayed by word of mouth to the next care giver, however this information is not 

recorded and their knowledge and experience will be lost over time. Valuable training material can be 

extracted from these experiences. They could then be processed by an NGO (Non-Government 

Organization) and then stored in a central location for care givers to access them when they are needed. 

 

Mobile technology has grown tremendously over recent years. New technology that did not exist 5 

years ago is now being explored and used today.  However, there are factors such as affordability and 

availability that could affect the outcome of selecting a mobile technology. Mobile technology will be 

investigated for use as a medium for care givers to publish their experiences to a central location where 

NGOs can moderate them, disseminate training material and display the material to other care givers. 

 

The research objectives of this paper are: 

 Explore and compare various mobile technologies that exist today to outline their strengths and 

weaknesses and how they fit inside South Africa‘s infrastructure.  

 Identify the information needs of care givers so they can be classified.  

 Determine how mobile usability is affected in health care. 

 Ascertain whether an edutainment approach can inform care givers. 
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As valuable training material can be extracted from care giver experiences, the research objectives are 

important to determine whether mobile technology can be used as a medium to facilitate access to care 

giver information.  This will add value to care givers providing them with a mobile tool to access their 

information needs which currently does not exist.  

 

The layout of this paper is as follows: Firstly, the background to the research problem is introduced and 

the research problems are identified. The aim of this study is to explore mobile technology as a medium 

to facilitate access to care giver information. Following the aim of the study, the research questions will 

be identified. The literature review seeks to answer these questions by establishing the current state of 

mobile technology in general, then in the South African context and finally in health care. In order to 

consider the suitability of mobile technology to address the information needs of care givers the current 

state of usability was established.  Next the information needs of care givers were considered in the 

literature followed by edutainment as a possible mechanism to inform illiterate populations. An 

interpretive approach would be an appropriate methodology for the nature of this research. Finally, a 

case study was done where data was collected and analyzed and the findings were discussed. 

 

Background to research problem 

There is a lack of access to information. Care givers would like to share their experiences, however 

NGOs are unable to receive this information and distribute it to other care givers. A system is needed to 

be developed to accommodate this. RLabs (Reconstructed Living Labs) is one of the living labs that 

have successfully used mobile technology to address drug addiction and gangster problems in South 

Africa (website: http://www.rlabs.org). RLabs would be able to provide training to care givers using 

social media and to facilitate the publishing of their experiences. NGOs would be able to moderate these 

stories and disseminate training material and process feedback. The edutainment content provider would 

be able to develop edutraining material by translating these stories into cartoon strips. A system is 

needed to integrate these organizations together to form a coherent process. 

 

Research problem 

Care givers are not well informed about the conditions of the patients in their care. In more rural areas 

they are largely illiterate and the lack of a facilitating medium make it difficult to access information on 

care giving.  There is a need to assemble this information, moderate it, filter out any duplicate entries, 

disseminate the training material and store it in a central location. This information needs to be easily 

accessible and mobile for on-duty care givers.  

 

Aim of Study 

The aim of this study was to identify the various types of mobile technology, outlining their capabilities, 

strengths and weaknesses. There is a need to identify the rapid spread of mobile technology in South 

Africa and to determine how the target group, especially those who are living in illiterate populations 

and under developed areas, is affected. How future trends in mobile technology will effect developing 

countries need to be explored and whether usability of mobile devices is affected in this setting. This 

will help identify the strongest mobile technologies and whether they would be suited for the target 

group. It is also important to identify how information is best presented and whether care giver 

experiences can be delivered to care givers as edutainment material that is both informative and 

compelling. 

 

http://www.rlabs.org/
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RESEARCH QUESTIONS 

How can technology be used to receive and store care giver instructions, moderate and present them to 

other care givers by providing a user-friendly way of accessing this information? Technology is a 

powerful tool that can be used to facilitate care giver instructions. It has the potential to store and 

distribute this information to other care givers. Research is needed to confirm this statement. 

 

What are the current mobile technologies used today and which ones are best suited towards the care 

giver environment? This will help identify the current mobile technology trends. Also by comparing 

their strengths and weaknesses, it will help to understand their boundaries and limitations. This will be 

addressed in the literature. 

 

What are the current information needs of care givers? What level of understanding is needed for a care 

giver to publish their experiences? A literature review and a case study on care giver experiences with 

edutainment material were completed to identify users‘ needs. Their overall skill level can be identified 

and the user-interface can potentially be drawn from the findings.  

 

What affect does the usability of mobile devices have on care givers in largely under developed and 

sometimes illiterate environments? As South Africa is a developing country it faces many challenges of 

illiteracy, poverty and lack of education. It is essential to discover the capabilities and information needs 

of care givers within this setting to identify the usability of mobile devices. This will be addressed in the 

literature and interpreted from the results of the questionnaire. 

 

How can edutainment material be presented in both an informative and entertaining way? Previous 

research suggests that edutainment has failed particularly with entertaining its users (Charsky, 

2010:177-178). By reviewing the literature, valuable information from previous shortcomings can be 

extracted. Care givers exposed to edutainment material will be observed in a case study, which can 

generate a better understanding of edutainment.  

 

Literature review 

Mobile Technology 

Hameed (2003:99), Lalji and Good (2008:574) and Mendonca et al. (2004:631-636) identify 

information to be highly important.  The similar theme in these articles is to establish assistance to 

people who are in need of information. Chatterjee et al. (2009:622) describes the ability of technology 

in enabling users to download relevant information which is testament to the use of technology 

employed today. He further states that within the mobile health care sector framework, using 

technology such as ―wireless access to electronic medical records‖ would help aid the exchange of 

information. This is one of many encouraging methods of delivering information to the end user.  

Hameed (2003:99-106) outlines the importance of mobile computing as an effective communication 

medium between care workers in the community. These processes require effective, reliable and quality 

information, one that is modern with a focus towards the core of information building. This highlights 

the importance of information and the value that mobile computing can give to a medium such as the 

health care sector. 

It is important to identify the various mobile technologies, compare them and highlight their strengths 

and weaknesses to see which are best suited towards mobile use for care givers in South Africa. Global 
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System for Mobile Communications (GSM) and the Internet has been the forefront of information and 

communication technology (ICT) since the late 1990s. GSM is the dominant cellular technology and it 

is the basis of GSM (2G), GPRS (2.5G) and UMTS (3G). Internet Protocol (IP) is the leading standard 

for networking and interactive broadband services. The merging of mobile technology and broadband 

Internet has spurred questions on which are the future leading wireless standards (Martikainen, 

2006:21). Gunasekaran and Harmantzis (2007:23-42) compares two different but most prominent 

mobile technologies - that of Wi-Fi or WLAN and WiMAX and identifies the wireless infrastructure for 

urban, sub-urban and rural communities. It is important to recognize not only the leading wireless 

technologies, but also the infrastructure they have in various types of communities in South Africa.  

Gunasekaran and Harmantzis (2007:23-42) and Lind et al. (2002:129-139) compare the benefits 

between wired and wireless technologies. The significance of this is that it will have a strong influence 

on the proposed application platform. Lind et al. (2002:129-139) identifies wired and wireless 

technology options for prototyping a home health care application based on emerging JAVA 

technology. These comparisons are important in discovering the advantages and disadvantages to each 

type of technology and the viability each one has on this research paper.  

Lind et al. (2002:129-139) also recognizes key features to an application of a kind that is geared 

towards under developed areas such as quality, trust and economy. Martikainen (2006:21-32) has 

concurrent ideas to Gunasekaran and Harmantzis (2007:23-42). He describes the major mobile 

technologies GSM, WLAN as well as ad hoc networks such as MANET and discusses their wireless 

coverage and their shortcomings (Martikainen, 2006:21-32). These are excellent resources as they 

identify and compare wired and wireless technologies and how they can benefit various infrastructures. 

One of the concerns of wireless technology according to Lind et al. (2002:129-139), Norris et al. 

(2009:248) and Mendonca et al. (2004:631-638) is that of security. Although security is not a critical 

factor within this research study, it is important on every level and need to be addressed.  

Mobile technology in a South African context 

A mobile handset‘s interface is very important particularly amongst illiterate populations.  This extends 

to the mobile usability topic that will be discussed later in this paper. Lalji and Good (2008:574-586) 

identify the different needs of mobile phones in illiterate populations to that of literate populations. 

They challenge the question of whether illiterate populations could use mobile technology as a tool for 

obtaining information which covers two of the key elements to this research paper. They concluded that 

a user focused process will provide an important framework for developing popular applications. 

Rouvinen (2006:46-63) adopts a slightly different approach by outlining the differences between mobile 

technology of developed and developing countries with results that show they do differ from each other, 

however not in explicitly obvious ways. The speed of adjustment to the technology and the income 

effect were not major factors which were previously seen as common occurrences.  In contrast, having a 

large potential user base and network effects seemed to play an important role in developing countries. 

These are important facts as they outline the difference between developed and developing countries 

and their different needs. This can help identify the strongest mobile technologies suitable for use in 

South Africa. 

 

Government funding as well as private sector funding is always a topic of concern in South Africa and 

will always be an important and necessary constituent to providing health care services with the use of 

mobile technology or to support research and development in the field of mobile technology. 
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Stakeholders, with an emphasis on patients as well as policy makers, system developers, merchants and 

clinical workforce, if placed at the right levels can avoid bureaucracy and costly overheads (Norris et 

al., 2009:251). These issues need to be continuously monitored due to the uncertainty of the South 

African Government policy because of their volatile nature where funds are concerned.  

 

Mobile technology in health care 

The interests of health care practitioners have been captured by recent wireless mobile technology 

developments. The benefit of mobile technology is its immediacy, portability and convenience. In 

conjunction with its convenience, the comparatively low cost for the user has led to its popularity and it 

becomes feasible to consider basing the expansion of health care services on mobile devices (Norris et 

al., 2009:245). The recent emergence and rapid development of mobile communication and information 

technologies brought upon major advances in the health care sector (Chatterjee et al., 2009:620). 

Dissimilarly, Norris et al. (2009:246) claims that the health care sector is a late adaptor of information 

technologies due to their association with managerial control rather than clinical control, their distrust in 

the failure of many high-profile information technology projects and being short of benefits at the point 

of care. On the other hand Chatterjee et al. (2009:620) identified an example of successful health care 

innovations, namely mobile documentation. With mobile documentation, the documents can be stored 

in one central place. This avoids the possibility of duplicating documents. It can also be accessed and 

updated through a mobile device. Chatterjee et al.  (2009:620) adds that the number of communication 

channels provided in an information system benefits the situation in the workplace. Therefore a mobile 

device would be beneficial in a health care environment if it supported both synchronous and 

asynchronous communication. This correlates to the proposed system of integrating care giver 

responses to a central location using mobile technology. 

 

As care givers are constantly on the move during their occupation, for example assisting patients or 

commuting between shifts, it would be useful for them to have a mobile technological system where 

they could be informed and enabled to aid others while being on the move (Chatterjee et al., 2009:623) 

which are the same circumstances the home based health care sector in South Africa are facing today. 

The modern requirements of rapid transfer of immense quantities of high quality information across 

system boundaries and its necessity to re-engineer the process that facilitates these exchanges, assures 

that mobile technologies have a key role in future health care services (Norris et al. 2009:248). 

 

Usability 

The union of mobile communications and computing can determine the merging of hand held 

computers, such as the Pocket Pc, with mobile phones, according to Bellotti et al. (2003:617). This 

creates great potential concerning the availability of information to people in their everyday lives. 

Embarking on such a task will require the study and implementation of HCI (Human-Computer 

Interaction) models in order to support the usability of new mobile applications (Bellotti et al., 

2003:617).  

 

Many studies have been conducted on usability testing of stationary Electronic Patient Record (EPR) 

systems, however little is known about mobile ICT systems. As most of the current EPR systems run on 

stationary computers, it creates potential for development of mobile technologies in this area. Factors 

that affect usability for mobile devices are screen size, button configuration and integration 
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technologies, to name a few.  Therefore, every assessment of a mobile solution will also be an 

evaluation for the mobile device which it is operating (Svandæs et al., 2010:24). 

 

The outcome of the two experiments done by Svandæs et al. (2010:30) identified three main factors that 

affected the overall usability. They were GUI usability, social aspects of usability and physical and 

bodily aspects of usability. Bastien (2010:19) identifies model-based, inspection-based and user-based 

evaluations as the three standard approaches for evaluating user interfaces. Heo et al. (2009:265) on the 

other hand, identified two additional needs to Bastien (2010:19) and Svandæs et al. (2010:30) the 

combination of which can lead to an effective usability evaluation.  

 

There have been many studies comparing stationary usability testing with field testing for mobile 

technology with results showing that both methods had strengths and weaknesses and were 

complimentary to each other (Svandæs et al., 2010:26). Svandæs et al. (2010:26) conducted two 

experiments. The first combined handheld devices and patient terminals, the other involved automatic 

identification of patients at the point of care. He strongly advises in his conclusion that usability tests of 

mobile EPR systems in physical environments should be conducted in a real life setting. In hindsight, 

Heo et al. (2009:264) and Bastien (2010:21-22) propose that although analytical methods for mobile 

evaluations are popular, such as in the laboratory, they are not sufficient to address mobile usability 

issues and it is necessary to develop methods that portray user interfaces and tasks particular to mobile 

devices. Heo et al. (2009:264-265) agrees that context-based usability evaluation is important and that it 

was used in his study, however it could not be completed. As mobile devices come in a variety of 

shapes varying in screen size, button positioning and operating systems (Bastien, 2010:21-22), Bastien 

(2010:21-22) and Heo et al. (2009:264-265) agree it would be challenging to reproduce a natural 

setting. Therefore combining context-based usability in an accurate setting would be ideal for a 

proposed system‘s mobile usability evaluation. 

 

Information needs of care givers 

Home care workers are looking for information on behalf of their patients for health conditions 

(Cooper, 2005:4). Washington et al. (2010:1) and Cooper (2005:4) identified the importance of 

information among care givers for timely, accessible and practical information which were important 

contributors of information to others. Wackerbarth and Johnson (2002:95) identified planning 

assistance, assistance with constant supervision and information to legal rights to be important 

requirements for care givers. Other care giver needs identified by Wackerbarth and Johnson (2002:95) 

are treatment options, available services and their own personal needs. In Wackerbarth and Johnson‘s 

(2002:95) needs assessment survey approach, they concluded that the need for diagnosis and treatment, 

and financial and legal concerns were slightly more important than general information. Overall the 

most significant information would be ways to find the best care and health plan coverage. In terms of 

general care giver needs, Washington et al. (2010:4) identifies the need for basic disease information 

needs such as diagnosis, general prognosis and etiology. 

 

In a study by Hirakawa et al. (2010:2-3) which differs to Wackerbarth and Johnson‘s (2002:95) 

assessment survey approach as it dealt mainly with dementia suffering patients, the results show that 

apart from requiring information on the disease itself, over half of family care givers were keen to learn 

about first aid, food and nutrition as well as a need for formal care service information. 
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This leads us to discover various benefits and risks for patient related treatment options. Providing 

information will only be helpful to care givers if they can understand the information they obtain 

(Washington et al., 2010:3-4). Washington et al. (2010:3-4) suggests that care givers express the 

importance of simplifying information for them so that it can be easily comprehended by individual care 

givers. 

 

The information needs of care givers can, in turn, aid agencies who seek to provide this information. 

These care givers provide an important role for the well being of their patients however their needs for 

education and information required for care giving are unmet (Washington et al., 2010:1). Cooper 

(2005:16) recognizes trust as an important value for care givers. Information services and health 

libraries will need to build up a trust relationship with key health care personnel to succeed. 

Wackerbarth and Johnson (2002:95) propose that education and social support is more significant than 

task-oriented support when it comes to establishing trust relationships. 

 

Continuing to identify the important needs of care givers, the timing of information is valuable for care 

giver needs. Although timing usually refers to all stages of the treatment, it can also refer to the up to 

date timing of information (Washington et al., 2010:4-5). Hirakawa et al. (2010:1) suggests that while 

newspapers and television have commonly been the source of health care information, there has been an 

increase in people gathering this information from the Internet. Mobile technology seems to fit both 

these profiles. It is capable of providing up to date information and during all stages of treatment it is 

able to use the Internet to relay information. 

 

Edutainment 

The merging of the entertainment aspects of gaming with properly developed training material creates a 

concept term referred to as edutainment (Dobson and Ha, 2008:39). Edutainment was once said to be 

the saving grace of education because of its ability to concurrently educate and entertain its audience. 

However, today it has been marked as the worst type of education with less than entertaining drill and 

practice activities and poor game play. Although the game play and depth of learning is generally 

lacking in edutainment, it does provide the groundwork for observing how and why games can enable 

learning (Charsky, 2010:177-178).  

 

Implicit learning in simulation games can be achieved when the setting for the learner has been 

exaggerated by the manipulation of environment variables. Variables such as challenge, control, 

curiosity and fantasy are universally identified as motivating characteristics and offer an ―environment 

for experimental learning‖. Dobson and Ha‘s (2008:40-43) approach in developing an edutainment 

game was to base the game play structure and narratives around the events and objects of a setting as 

close to reality as possible. They built up a narrative collection based on the stories told by health 

practitioners. The game‘s learning design process analyzes current setting data. The theory behind it 

highlights a change in practice as the learning objective. This theory is best dealt with by what is 

referred to as learning by expansion which is derived from CHAT (Cultural Historical Activity Theory) 

first developed by Vygotsky in 1978. The approach was used to transform these stories into narratives 

by connecting causal fragments together. It also illustrates the tensions that persist in a system as events 

unfold. This system follows a very similar structure to the proposed system by building narratives based 

on stories told by care givers. Charsky (2010:180), on the other hand, argues that although edutainment 

does cover the essential thinking skills, concepts, facts and procedures to the field of study it does not 
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educate learners how to evaluate their learning, assess their understanding or apply their knowledge. 

Dobson and Ha (2008:40) would agree that there is much evidence to support the importance of games 

as a medium for learning.  

 

Most serious games try to get gamers to use a higher level of thinking and broader range of skill set, for 

example to solve puzzles.  Charsky (2010:180-193) suggests that serious games are best suited for 

edutainment. A game like Virtual U which is ―designed to facilitate students learning management 

practices for higher education institutions‖ requires high levels of thinking and at the same time is 

entertaining for the gamer. Virtual U is a good example of edutainment and although it is quite an 

advanced application, the concept and theme can be modelled for a potential solution. 

 

Literature review discussion 

There are four key themes that were found in these literature articles. These were technologies 

(Chatterjee et al., 2009:620-633; Gunasekaren and Harmantzis, 2007:23-42; Hameed, 2003:99-106; 

Lalji and Good, 2008:574-586; Lind et al., 2002:129-139; Mendonca et al., 2004:631-638; Norris et al., 

2009:244-253; Rouvinen, 2006:46-63), information (Hameed, 2003:99-106; Lalji and Good, 2008:574-

586; Mendonca et al., 2004:631-638), illiterate populations and under developed areas (Gunasekaren 

and Harmantzis, 2007:23-42; Lalji and Good, 2008:574-586; Lind et al., 2002:129-139; Rouvinen, 

2006:46-63) and edutainment (Charsky, 2010:177-198; Dobson and Ha, 2008:39-63).  

It was established that technology is a vital medium to deliver information to under developed areas. 

The resources that were found clarify the importance of technology as a medium to deliver information 

to various populations (Hameed, 2003:99-106; Lalji and Good, 2008:574-586; Mendonca et al., 

2004:631-638). Exploring various literatures on alternate mobile technologies will help identify the 

strongest candidates for providing care givers with a tool to provide them their information needs.  

Information is important for care givers (Hameed, 2003:99; Lalji and Good, 2008:574; Mendonca et al., 

2004:631-636). The most essential information needs of care givers are related to their patients needs. 

The literature suggests that other information needs of care givers also differ according to their patients 

needs. The literature will help to identify the most vital needs of care givers. 

There is a difference between developed and developing countries however this is not always explicit. It 

is unclear as how to classify illiterate populations in the literature. This needs to be covered in a future 

research study. Therefore it is assumed that illiterate populations are mostly in under developed areas. 

The lack of infrastructure, education and government funding are the most prominent issues facing 

developing countries today.  

The literature has helped to identify obstacles developing countries face and how to develop a process 

model that supports this infrastructure. 

Prior attempts at edutainment suggested by the literature have failed to meet its informative and 

entertaining roles (Charsky, 2010:177-198).  Previous literature studies can be used as a basis to observe 

how edutainment can be improved. 

Research methodology 

The aim of the research was to explore how technology can be used to receive and store care giver 

instructions and how care givers would respond to edutainment material in the form of comic strips. 
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Information was collected and analyzed from academic journals and compiled as a literature review. A 

case study was used to observe care giver responses which were exposed to a mobile application that 

informs them on various patient care issues.  A questionnaire concerning the accessibility of 

edutainment content on mobile phones was handed out to the care givers to establish their potential 

interest.  The data was analyzed and interpreted by attaching meanings via categorization to identify 

patterns. The research approach was therefore of a qualitative nature.  

 

Findings 

I attended a training session with three colleagues for care givers at YMCA in Athlone, Cape Town, 

South Africa, that was conducted by RLabs. They have recently trained the care givers on how to use 

their e-mail and how to blog. There were a total of eight care givers. All of them were women, between 

the age of 25 to 40. Each was given a laptop where the mobile application was simulated. Two RLabs 

presenters conducted the session. Both had access to a computer with one being connected to a projector 

so that it was visible to everyone. After RLabs completed the first session of the lesson, a concept was 

presented and explained to the care givers followed by a few questions which were asked after the 

demonstration. The concept shown was developed by the edutainment content provider who gave an 

example of a comic strip about the topic of sex that was simultaneously aimed to entertain as well as 

educate. The term edutainment best summarizes this concept (Dobson and Ha, 2008:39). Although the 

content of the comic strip was not directly related to health care it still addresses issues that care givers 

encounter during their care service. The care giver responses to the comic strip were extracted and 

analyzed. See Figure 1 for an example of the content material that was shown to the care givers. 

 

Figure 1: Examples of the cartoon strips presented to the care givers. 

 
 Produced by +27. 

 

The comic strip was presented to the care givers via the projection of the laptop. The conductor 

explained that the care giving stories they have been blogging about during their previous sessions 

would be used by moderating and converting them into comic strip stories so that it could be read by 

other care givers. The conductor went through each page of the comic strip, pausing between slides so 

that each care giver had enough time to read the speech bubbles. There was an excited atmosphere as 

the care givers had varying responses depending on the page they were viewing. They were engaging 

with the presentation and were responsive. At times they were murmuring to each other, some appeared 

to be shocked by parts of the content. There were quite a few laughs and funny comments were made as 

well. Overall they were eager to see what was going to happen next. At the end of the presentation a 

few general questions were asked and questionnaires were handed out. They were also asked to access 

the edutainment material from their mobile phones. The entire session was video recorded. 
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Analysis of Findings 

The general synopsis of the comic strip presentation was positive. In all cases of the questionnaire (refer 

to Table 1) the care givers overwhelmingly responded with a ―yes‖ which indicate the successful use of 

edutainment with the aim to entertain and inform.   

 

TABLE 1: Questionnaire on edutainment material for care givers 

No. Question Yes No Did not answer 

1. Were these comic strips informative? 7 0 1 

2. Do they relate to you and what you do every day? 5 2 1 

3. Were they entertaining? 8 0 0 

4. Do you think they are too informal? 2 5 1 

5. Were they readable/legible? 8 0 0 

6. Are the colours suitable? 8 0 0 

7. Could you understand it? 7 0 1 

8. Was it about current issues? 8 0 0 

9. Would you be interested in something similar if this was 

accessible from your cell phone? 

8 0 0 

10. If you were unsure of a particular work topic. e.g. what is 

the best way to bath an elderly cancer patient, would you 

try find out more information about it? 

8 0 0 

11. If so, would you use your cell phone to access this 

information if it were accessible to you? 

8 0 0 

It was found that the majority of care givers use mobile phones to make and receive phone calls or send 

and receive text messages, however very few use them for services such as Internet Banking. 

 

All of the care givers felt that the edutainment material was entertaining and they would enjoy reading 

this kind of care giving information on their mobile phones if it becomes available. This correlated with 

the questionnaire answers (refer to Table 1). Hameed (2003:99-106) concurs with the importance of 

mobile computing as an effective communication medium between care workers in the community. 

They all considered the edutainment material to be informative. One care giver expressed that it was 

clear, straight to the point, dealt with current issues and was relevant to whom it originally targeted. 

Similar responses were mirrored in answers to the questionnaire however 25% of respondents thought 

that the content of the comic strip did not relate to their everyday lives. By dealing with current issues 

the results correlate to the important use of timing as not only having a quick response but also having 

updated information (Washington et al., 2010:4-5). Dobson and Ha (2008:46) state that good stories are 

characterized by realistic characters with realistic behaviours and have the logic of cause and effect. The 

care givers were optimistic about the comic strip colours and all agreed that the readability was clear. 

This was a 100% match to their questionnaire responses (refer to Table 1). The care givers were asked 

their language preference for the comic strips and were satisfied for it to be in English.  

 

 Improvements to the comic strips suggested by the care givers were that it should contain more of daily 

life occurrences. One respondent recommended adding a frame with a timeline indication to make 
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people more aware of the incubator period. Another respondent suggested the addition of sound to the 

comic strip. 

 

When asked about the percentage of care givers at YMCA who use their mobile phones, the response 

was that the majority of them do.  However when asked about the percentage that has mobile phones 

capable of sending and receiving images the response was half. The same question was focused on the 

group viewing the presentation and the majority of their mobile phones could send and receive images. 

When asked about using services, for example Internet Banking, only one respondent said that they had 

used these services before. The results from questions 9, 10 and 11 (refer to Table 1) indicate that it 

correctly coincides with Cooper (2005:4) and Washington et al. (2010:1) who propose that care givers 

are looking for information for their patients and that the exchange of information amongst themselves 

are important contributors of information to others. Although the information needs of care givers was 

not directly addressed in the case study, it was determined that the care givers could understand and 

relate to the information that was presented to them as it was straight to the point and easily 

comprehendible (Washington et al., 2010:3-4). Further research is required to identify the information 

needs of care givers at the YMCA in Cape Town. The care givers were asked to view the edutainment 

material from their mobile phones. Some of them could view the comic strips while others could not 

access it due to the lack of airtime on the mobile phone. 

 

Discussion of Findings 

There are various mobile technologies available today such as GSM with EDGE and 3G, WiFi, WiMax 

and MANET (Gunasekaran and Harmantzis, 2007:23-42; Martikainen, 2006:21-32). Through 

comparisons, their advantages and disadvantages were identified. It has been established that the 

majority of care givers have mobile phones and those that had Internet capabilities were able to view the 

edutainment material. This indicates that mobile phones are suitable devices for providing care givers 

with information. A mobile phone‘s capabilities will determine the format of the information. It is 

important to note that not all mobile phones are capable of receiving images, therefore provisions for 

this need to be included in the process design (Bastien, 2010:21-22). This answers the research 

questions on how technology can be used to receive and store care giver instructions and which mobile 

technologies are best suited towards the care giver environment. The purpose of this research was to 

explore the possibility of how information can be presented in a user-friendly way. Although the 

question could not be answered, initial indications suggest it is a good possibility and further research 

will be required.  

 

The information needs of care givers need to be emphasized. Care givers need to be educated on how to 

access information through their mobile phones. They also need to be able to comprehend the 

information they receive. The literature has answered the research questions by indicating that the most 

important information needs of care givers are related to their patients needs and information should be 

presented in an easy way for them to understand (Washington et al., 2010:3-4). This shows us that a 

large database library containing care giver information is required to provide the vast amount of care 

giver needs.  

 

Usability of mobile devices plays an important role in the context of South Africa. As mobile devices 

come in a variety of shapes and sizes usability testing needs to be done in an accurate environment 

(Bastien, 2010:21-22). As care givers predominantly work in more under developed areas in South 
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Africa they need to be educated about using services on their mobile phones such as accessing the 

Internet (Washington et al., 2010:1-4). Therefore the research shows that the usability of mobile phones 

needs to be adapted towards illiterate populations. This answers the research question of how mobile 

usability has been affected on care givers in largely under developed and illiterate populations in South 

Africa. 

 

The results of presenting edutainment material to the care giver respondents indicate that it is a suitable 

way of presenting information to care givers that is both informative and entertaining. This confirms the 

research question. Therefore edutainment can be a useful tool to access care giver information.  The 

case study and the literature suggest that mobile technology can be used as a medium to facilitate access 

to care giver information for care givers in illiterate populations. If care givers are well trained at 

publishing their experiences, the proposed process will allow the stories to be captured, moderated and 

converted into edutainment material. 

 

Conclusion 

The objective of this study was to highlight potential mobile technologies that would be best suited for 

facilitating access to care giver information in a South African context. It explored how mobile usability 

has affected illiterate populations.  It also established the information needs of care givers and whether 

edutainment could be used as a medium to inform care givers in illiterate populations. Various mobile 

technologies have been explored and compared against one another. Although this case study has 

adopted to use mobile phones with GSM (including EDGE and 3G) technology as the approach, it is 

evident that there are other competitive mobile technologies that need to be considered when designing 

a mobile solution for home based health care in South Africa. Although the content of the case study 

was not directed at the care givers it demonstrated positive results regarding the use of edutainment 

material to instruct them. Only a few care givers managed to access the content on their mobile phones 

where others had either no airtime to view the material on their mobile phones or they were not 

interested. Therefore the case study was inconclusive and insufficient to address mobile usability issues 

to accurately portray user interfaces and tasks particular to mobile devices (Heo et al., 2009:264; 

Bastien, 2010:21-22; Svandæs et al., 2010:26). The information needs of care givers have been 

identified in that they relate to their patients‘ needs. Further research is required to gather and classify 

the information needs of care givers. More research is required to establish the appropriateness of 

mobile technology as a mechanism to access information required by care givers. 

 

RECOMMENDATIONS 

Further research is required for mobile technology in health care in a South African context. More 

research is required on the information and education needs of care givers and how they interact with 

mobile phones to inform design and usability of such process. Additional research on edutainment 

content is required. Analyzing suggestions on improving edutainment will help to adapt a process in 

facilitating information to care givers. 
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Abstract 

This paper reports on a pilot investigation of student workload in the Informatics & Design 

(FID) faculty at a University of technology. In particular this study will focus on the amount 

of contact or class time as one component of the concept of notional hours as defined by 

SAQA. This is in answer to the challenge posed by Bekhradnia‘s (2009) contention that there 

has been ―no apparent attempt to address the question of the circumstances in which different 

levels of contact are acceptable‖ and Pogacnik‘s et al. (2004) identified ―need for further 

inquiry into the nature of the relationship between teaching and learning in higher education 

and for evaluation of the benefits (or otherwise) of more "self-directed" study‖. This paper 

will investigate the problem of allocating contact time and how the current practice compares 

to the suggested ratio between contact time and independent learning (Kilfoil). This research 

will use subject student timetables and subject documentation to obtain the data. The data will 

be analyzed to determine the patterns that emerge in terms of contact time spent by FID 

students. This study could help to provide better understanding of what the current status quo 

is in terms of student workload in the faculty. Finally some conclusions in terms of the 

indentified problem will be summarized as well as recommendations for further research. 

 

Keywords 

Student workload, credits, notional hours, contact time, independent learning 

 

Introduction 

This paper reports on a pilot investigation into the problem of allocating student workload in a higher 

education faculty. In particular this paper represents an initial response to the challenge posed by 

Bekhradnia‘s (2009) contention that there has been ―no apparent attempt to address the question of the 

circumstances in which different levels of contact are acceptable‖ and Pogacnik‘s et al. (2004) 

identified ―need for further inquiry into the nature of the relationship between teaching and learning in 

higher education and for evaluation of the benefits (or otherwise) of more "self-directed" study‖. This 

also resonates with Levy and Kennedy‘s (2010) identified ‗work in progress‘ of identifying the optimal 

mix between in-class and out-of-class learning activities. 

 

Student workload in the faculty will be investigated through the concept of ―credits related to notional 

hours as part of the system of outcomes-based education (OBE)‖ (Kilfoil, n.d.; Nkomo, 2000; SAQA 

2005). Credits are defined by the South African Qualifications Authority (SAQA) as ―a measure of the 

notional hours or learning time that it would take the average learner to meet the prescribed outcomes. 

This includes contact time, structured learning, workplace learning and self-study‖ (2005). According 

to the Higher Education Qualifications Framework (2007) one credit equals 10 notional hours of 

learning (p. 8). 
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Before we address the research problem and research questions that underpin this study, a brief 

background is presented. 

 

Background to the research problem 

 

The contextual rationale of the study 

This paper will specifically investigate the amount of contact time (as one component of notional hours) 

as it is currently allocated in the diploma programs in the Faculty of Informatics & Design (FID). The 

reason for limiting the investigation to contact time is based on the complex and multi-facetted nature 

of student workload as defined by notional hours. This paper therefore represents an initial pilot study 

into the problem of student workload and ongoing research is implied. 

 

In 2005 the Cape Peninsula University of Technology (CPUT) was established, following a merger 

between the two former legacy institutions of Cape Technikon and Peninsula Technikon. The Faculty 

of Informatics & Design (FID) was established, by incorporating Information Technology and various 

Design programmes, when the new faculty structure of CPUT was approved in 2006. Subsequently 

other programmes have also been added to FID, bringing the total to 14 academic programmes that are 

spread over five different campuses in the Cape Town region. 

 

FID currently offers the following diploma programmes: Architectural Technology, Fashion Design, 

Film and Video Technology, Graphic Design, Information Technology, Interior Design, Jewellery 

Design and Manufacture, Journalism, Multimedia Technology, Photography, Public Relations 

Management, Surface Design, Three-Dimensional/Industrial Design, Town and Regional Planning. 

 

In terms of our position (see footnote on front page), we are involved in a number of teaching and 

learning activities within FID. Firstly, we are involved in the ongoing consolidation process related to 

teaching and learning within FID resulting from the merger mentioned earlier. This includes, for 

example, developing a responsive curriculum, teaching and assessment strategies, teaching and 

assessment policies, identification and promotion of best practices in teaching and learning, using 

technology to support teaching and learning and capacity building for curriculum design/development. 

 

Secondly, we are extensively involved in supporting the various programmes in FID to align their 

existing qualifications with the HEQF that was established in 2007. The HEQF, as part of the National 

Qualifications Framework (NQF), provides a unified qualification system for all higher education 

institutions in South Africa. The HEQF also defines the number of required credits and the rules for 

progression or articulation within the system (HEQF, 2007). A more detailed discussion on the HEQF 

is provided as part of the literature review. Our involvement and observations related to this re-

curriculation process in particular has provided the impetus to investigate the research problem of this 

study. 

 

Our discussions and observations, as part of the situational analysis of the current curriculum, have 

indicated that extensive variation is evident. Programmes vary in terms of contact time, teaching 

methods, student-lecturer ratio, etc. This resonates with the findings of Bekhradnia (2009), Pogacnik et 

al, (2004) and Barrett and Barrett (2009). Are programmes spending not too much time in class? Is too 
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much time spent in class not detrimental to independent learning? These are some of the questions that 

were raised as part of our discussions with lecturers from the various programmes. This resonates with 

our historical legacy as a technikon which tended to be more teaching intensive and more vocationally 

oriented in terms of career-focused or vocational education (du Pré, 2009:26, Kraak, 2000:108). 

 

A suggested benchmark ratio (contact versus independent learning time) 

When we realized that the allocation of workload in the programmes appeared to exhibit large 

differences, we decided to investigate this in more detail. A literature search showed that the differences 

we were encountering resonated with those of other researchers as indicated in the previous section. 

 

In our literature search we also came across a document by Kilfoil (n.d.) that suggested, as a rule of 

thumb, that contact institutions should require students to spend two hours on independent learning for 

every hour of class time when determining notional hours. This suggested benchmark appeared to offer 

a possible solution to the problem of allocating notional hours for student learning. We therefore 

decided to investigate this in greater detail. Although the suggested benchmark seemingly answers the 

problem of disparate student workloads, our investigation also raised a number of dilemmas. 

 

Firstly, extensive searching has not produced any official document that supports this rule. An email 

conversation with the author, Kilfoil, established that this was part of earlier discussion within SAQA 

and had been based on the American notion of the three hour credit (Kilfoil, 20011). Secondly, if we 

accept this ratio as a general benchmark, how does this apply to the disciplines in FID? Thirdly, what 

would the rationale be for a greater amount of independent learning time compared to contact time? 

How would this relate to the principle of OBE? This paper will attempt to provide some suggested 

answers to these dilemmas. 

 

The academic rationale of the study 

We hope that this paper can contribute to the explanation and understanding of how and why contact 

time is allocated in higher education. This could eventually support the development of a set of 

heuristics for the allocation of student workload, i.e. contact time as well as independent or self-directed 

learning.  

 

The academic rationale of this paper, as indicated above, also resonates with Levy and Kennedy‘s 

(2010) research into the ―optimal mix between in-class and out-of-class learning‖ (p. 529). It also 

resonates with Pogacnik‘s (2004) mentioned challenge for a better understanding of the relationship 

between contact time and independent learning. 

 

Finally we hope that this paper could eventually contribute to the explanation and understanding of the 

―circumstances where different levels of contact time would be acceptable‖ as identified by Bekhradnia 

(2009) at the beginning of this paper. 

 

This could also provide valuable insight into the desirability and practicality of using benchmarking 

(such as suggested by Kilfoil, n.d.) as a guiding principle when allocation credits to student learning. 

 

Next, we focus on the research problem and questions defined for this study. 
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Research problem and questions 

From the background discussion above and the literature review in the next section, it is clear that it is 

not always easy for lecturers to decide how much time to allocate to learning activities required from 

students (Garmendia et al., 2008; Pogacnik, 2004).  

 

Some of the questions raised in our discussions: What would the optimal amount of contact time be? 

What are the factors that influence the amount of contact time? Does teaching method influence the 

amount of contact time? Is the ratio between contact time and independent learning, as suggested (see 

Kilfoil, n.d.), appropriate? Should the amount of contact time decrease from first to third year of study? 

When would contact time be ―too much‖ or ―too little‖? 

 

The following research problem will be the focus of this paper: 

How to resolve the problem of allocating student workload as expressed through credits and notional 

hours in higher education. In particular, we will focus on the problem (dilemma) of allocating contact 

time as part of student workload. 

 

Based on the research problem above, the following research questions (applicable to the diploma 

programmes in FID) have been formulated: 

 

 What is the total amount of contact time allocated per proramme? 

 What is the amount of contact time allocated to theoretical (lectures) and practical (studio) 

classes per programme? 

 What is the amount of contact time allocated across the different levels of study per 

programme? (Bekhradnia, 2009) 

 How do the FID programmes compare to each other in terms of the amount of contact time 

allocated? 

 How do the FID programmes compare to the suggested ratio between contact time and 

independent study? (Kilfoil, n.d.; Pogacnik et al. (2004). 

 

We now present a brief overview of literature related to the dilemma of allocating student workload. 

 

Literature review 

In order to contextualize this study it is necessary to highlight the following increasing research 

interests that provide a broad canvass against which the investigation of student workload in this paper 

will pilot. These issues have been driven by a number of factors, i.e. political, economical, 

technological and educational developments, changes and demands (Adam, 2009, Hanson, 2008; 

Hanson, 2010). 

 

 Academic workload at public funded higher education institutions (Barrett & Barrett, 2009:3; 

Kember, 2004; Tallett, 2008:296; Malcolm and Zukas, 2009; Miller et al., 2010 

 How higher education institutions execute their teaching, learning and research mandate 

(Barnett, 2010; Robertson, 2002) 

 The changing nature of higher education – increasing shift to mode 2 knowledge (Hanson, 

2008; Hanson, 2010; Brennan & Teichler, 2008:259; Tierney, 2010:163; Välimaa & Hoffman, 

http://www.springerlink.com/content/?Author=John+Brennan
http://www.springerlink.com/content/?Author=Ulrich+Teichler
http://www.springerlink.com/content/?Author=Jussi+V%c3%a4limaa
http://www.springerlink.com/content/?Author=David+Hoffman
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2008:265; Malcolm and Zukas ,2009; Coate & Tooher, 2010: 347; Osberg & Biesta, 2010:593; 

Chatti, et al 2010; Gibbons, 1994, 2000; Kraak, 2000; Scott, 1995, Adam, 2009) 

 Role of technology in higher education (Deepwell & Malik, 2008:6; Greenfield, 2009; Hanson, 

2008; Reeves et al., 2005; Lockyer & Patterson, 2008) 

 

The dilemma of Mode 1 and 2 knowledge production 

Globally higher education is increasingly facing a Janus-like dilemma: Balancing traditional mode 1 

knowledge production (disciplinary knowledge) with the growing demand for mode 2 knowledge 

production (trans-disciplinary and problem-solving knowledge) Gibbons, in Kraak (2000); Malcolm 

and Zukas (2009) Osberg & Biesta, 2010:593. For Universities of Technology (UoTs) the problem-

solving knowledge of mode 2 knowledge production is particularly relevant based on our focus on 

applied research (du Pré, 2009). Table 1 summarizes mode 1 and 2 knowledge 

 

 

Table 1: Summary of Mode 1 and 2 Knowledge 

 
 

A detailed discussion of mode 1 and 2 knowledge and the research issues mentioned above is beyond 

the scope of this paper.  Therefore only some pertinent issues will be highlighted in relation to the focus 

of this study. 

 

The dilemma is that UoTs in South Africa are still establishing themselves as new tertiary educational 

institutions. UoTs need to build their identity and establish what they have to offer students compared 

to traditional universities and the Further Education and Training (FET) colleges. 

 

Johnson, Louw and Smit (in Kagisano no. 7, CHE, 2010) identifies an important challenge and 

opportunity for Universities of Technology (UoTs): 
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Given the applied research legacy of universities of technology in South Africa (previously 

referred to as technikons), they are typical new generation university type of institutions and as 

such suitably poised to take up a strategic research agenda (a combination of basic and use-

inspired research, representative of the shift from Mode 1 to Mode 2 knowledge production) (p. 

118). 

 

The question can be asked as to what impact the shift to mode 2 knowledge production could have in 

higher education, particularly in terms of student workload and how it is defined through outcomes-

based education. 

 

This resonates with the warning of Du Pré (2009:19) that ―UoTs should, however, be careful that 

business principles should not be more important than academic paradigms‖ and Gibbons‘ (in Kraak, 

2009) statement: 

A model exploiting the economies of shared resources would seem to demand a relatively small 

core of permanent full-time faculty together with a much larger periphery of other ‗experts‘ that 

are associated with the university in various ways (p. 42) 

 

Implicit in the above is the influence that globalization and the need to for economic development have 

had on higher education, locally as well as globally (Colardyn & Bjornavold, 2004; Garraway, 2005; 

Luckett & Webbstock, 1999) and in particular on the adoption of national qualifications frameworks 

and outcome-based education. This is what we briefly discuss next. 

 

The NQF and OBE in South Africa 

Although South Africa is generally following international trends (ADC, 2009) in adopting a NQF in 

response to globalization, the knowledge-based economy and technological development, there is the 

added complexity of political imperatives of access, equity and redress (Garraway, 2005). Another 

layer of complexity is the growing shift from mode 1 to mode 2 production of knowledge (Kraak, 2000; 

Luckett & Webbstock, 1999). 

 

A NQF and OBE are not new concepts or initiatives in response to challenges for educational reform in 

answer to global demands of the modern knowledge economy. Although our implementation of NQF 

and OBE has specific local and contextual elements, the influence of international developments with 

regards to public provision of education and training are evident in our adoption. We are therefore 

following international trends (ADC, 2009; Fernie & Pilcher, 2009). 

 

A learning outcome represents an organizing principle for a National Qualification Framework (ADC, 

2009). OBE and NQF enabled South Africa to break with past educational systems and use them as 

engines for both economic and social upliftment (Garraway, 2005). OBE requires that higher education 

institutions meet the demand to produce ‗strategic human resources‘ in order to address the needs of the 

globalized knowledge economy. By focusing on what student that a graduate can do, OBE requires 

higher education to meet the ―human resource needs of the societies which fund them‖ (ADC, 2009). 

 

Finally it is all about the about the outputs achieved rather than inputs (from teachers and institutions) 

and processes of educational systems (Ramukumba, 2010). It is therefore the outcomes that organize all 

the other components, i.e. teaching and assessment strategies, in the learning process. 
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Credits and Notional hours 

Student workload can be described through the concept of credits and notional hours. Although credits 

and notional hours are generally represented as numerical measures, Nkomo (2000) rightly warns: 

 

The concept of notional hours of learning which result in the award of credits is a concept that 

can really upset the principle intentions of an outcomes-based system simply because it is so 

easily mis-understood to mean real time or contact time or actual teaching and learning time 

rather than a notion that incorporates two concepts that are not time-related at all i.e. level of 

difficulty and the value of the learning experience to the qualification as a whole. (p.24) 

 

It should be noted that the concept of credits (and notional hours) is relative and that contextual factors 

could influence its interpretation and application. Furthermore, as Nkomo (2000:24) succinctly states 

above, credits and notional hours are not simply about a time-based understanding of learning. 

Unfortunately this is exactly what tends to happen in a strong managerialistic (du Pré, 2009) approach 

to student workload. 

 

SAQA‘s introduction of credits and notional hours as part of the system of OBE is not something 

totally new. It has its own contextual foundations and elements, but is following similar international 

trends in the UK, Europe and USA (ADC, 2009). For the purpose of this paper we need to emphasize 

the holistic nature – as alluded to above – of the notional hours concept in that it includes all the 

learning activities (see Table 2) that a student could engage in or be exposed to (Harvey, 2009; Kilfoil, 

n.d.; Nkomo, 2000:23; SAQA, 2005). 

 

As was mentioned earlier, this paper will specifically focus on contact time or class time as part of the 

broader concept of notional hours. This is not contradictory to the statement in the previous paragraph, 

but an affirmation of the scope of the work involved. This study is only the initial investigation of a 

continuing research project into student workload. 

 

 In the next section we briefly summarize the learning activities that can be part of notional hours (see 

Table 2). From this we then briefly discuss some of the contact learning activities pertinent to this 

study. 

 

Learning activities 

From the concept of credits and notional hours it is clear that learning activities can take place in and 

out of class, formally, non-formally or informally. Adapted from literature, Table 2 represents our 

categorization of the learning activities as part of the concept of notional hours. 

 

There is evidence that most of the learning activities listed in Table 2 are utilized in FID to a greater or 

lesser extent.  For the sake of brevity, we limit our discussion to studio based learning and the 

(traditional) lecture. This is based on the observed variation of contact time in the different 

programmes and the focus of this study. 

 

In spite of technological developments (e.g. e-learning) in recent times and numerous comparison 

debates about the efficiency of the traditional lecture, it still is widely used in higher education around 

the world (Griffin, Mitchell & Thompson, 2009:537; Johnes, 2006; Malik & Janjua, 2011; Sajjad, 2010; 
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Williams & Fardon, 2007:1085). A Google Scholar search using the search term: ―traditional lecture‖ 

versus, yielded more than 11000 hits since 2000, many representing comparison studies. Whereas much 

debate and research has focused on comparing different teaching methods (Pishghadam & Mirzaee, 

2008:96; Ozan et al. 2010:2; Sajjad, 2010:1; Xu, 2011:413; Zollinger & Martinson, 2010:2), this paper 

represents an initial investigation of the influence of teaching method (e.g. lecture or studio) on the 

amount of contact time allocated. 

 

Lecture class activities generally require less contact time between the lecturer and student and peers 

according to Raein (2004). Later we will see if the finding of this study supports this conclusion. In its 

basic form, a lecture refers to ―a talk or verbal presentation given by a lecturer, trainer or speaker to an 

audience‖ (Sajjad, 2010:9). Although many variations of the traditional lecture exist, the lecture 

generally represents a one way flow of information from the lecturer to the student (Molenda, 2002:1). 

It represents a more economical, standardized and structured teaching approach. Generally it is efficient 

in information transfer to large student classes and provides the lecturer with greater control (Sajjad, 

2010:9).  

 

Studio based learning is very similar to problem based learning (Burroughs et al., 2009:1). Below 

definitions for these concepts is provided to illustrate their similarities (and differences) as well as how 

these concepts differ from the (traditional) lecture. Torp & Sage (in Burroughs et al., 2009) define 

problem based learning as: 

focused, experiential learning; a minds-on, hands-on model organized around the investigation 

and resolution of messy, real-world problems and authentic experiences; a means of fostering 

active learning; supportive of knowledge construction; a technique that naturally integrates 

school learning and real life; and an approach to learning that embraces the state and national 

standards of professional educational organizations (p. 2). 

 

Schön, as one of the prominent thinkers about studio based learning, defines the architectural studio as 

―a reflective practicum in designing‖ (in Wang 2010:175). According to Gestwicki and Ahmad (2011) 

studio-based learning is ―based on principles of constructionist educational philosophy‖ (p. 56) while 

Carter and Hundhausen (2011) state that ―the instructor typically assigns the class a design specification 

– or design brief – that students must then implement. Throughout the project's lifecycle, the instructor 

holds periodic design reviews with each student. These reviews follow a format that guide the student 

to think more deeply about their solution‖ (p. 105). Note: Italics added by the authors. 

  

Table 2: Categorization of learning activities as part of notional hours 

Learning Activity Description Examples 

Formal (In-class) 

 Learning that occurs within an 

organised and structured context and 

designed as learning 

 May lead to a formal recognition (e.g. 

diploma) 

 Intentional from the learner‘s and 

lecturer‘s perspective 

 Under direct guidance and control of 

lecturer(s)/institution 

 Lectures 

 Class discussion 

 Tutorials 

 Workshops 

 Laboratories 

 Studio/laboratory 

 Invigilated assessment 

(written, oral, online) 
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Formal (Out-of-

class) 

 Same as for Formal (In-class), except 

that learning is now under direct 

control and responsibility of the 

student 

 May lead to formal recognition (in 

conjunction with Formal In-class) 

 Usually works in conjunction with 

Formal (In-class) activities 

 More variable in terms of time and 

less structured 

 Reading 

 Note taking 

 Field work 

 Using resources outside class, 

e.g. a LMS 

 Discussing topics/issues 

 Participating in academic 

online discussions 

 Engaging in structured 

collaborative group work 

 Assessments (written, oral, 

online) 

 Project work 

 Structured Practical 

 Preparing for assessment 

 Studio/laboratory 

Non formal 

 Consists of learning embedded in 

planned activities that are not 

explicitly designated as learning, but 

which contain an important learning 

element 

 Can be intentional or unintentional 

 Part of the ‗hidden‘ curriculum 

 Learning to resolve conflict 

as part of group work 

 Learning something 

related/applicable to subject 

B in a learning task for 

subject A 

 Studio/laboratory 

Informal 

 Learning resulting from daily life 

activities related to work, family, or 

leisure 

 Often referred to as experiential 

learning 

 Be understood as ―accidental 

learning‖ 

 Not structured in terms of learning 

objectives, learning time and/or 

learning support 

 Typically, it does not lead to 

certification 

 In most cases, non-intentional (or 

‗incidental‘/random) 

 Communication 

 Discussing topics/issues 

 Vocabulary 

 How to ‗act‘ in certain 

situations 

 Things we like or dislike 

 Hobbies/Sport 

 Socializing with friends 

 Studio/laboratory 

Adapted from: Colardyn and Bjornavold (2004:71); Molenda (2002); Sajjad (2010); Victoria 

University of Wellington (2008:2) 

 

Adapted from Carter and Hundhausen (2011:106), Gestwicki and Ahmad (2011:56) and  Schön (1983), 

studio based learning exhibit the following key characteristics: 

 Briefs that expose students to real world problems in a project-based paradigm 

 Reflective learning practices is encouraged 
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 Underlying constructivist educational philosophy 

 Student work should be periodically evaluated both formally and informally through design 

critiques 

 Holistic and integrated approach to student learning and assessment 

 Students should be required to engage in critiquing the work of others 

 Design critiques should revolve around the artifacts typically created by the discipline 

 

From the foregoing discussion it is clear that it is not easy to quantify the learning or contact time that 

takes place in a design studio. The design studio therefore represents a holistic simulated ‗real-world‘ 

learning space where a number of teaching and learning methods can be integrated. By contrast the 

amount of contact time for lectures generally is easier to quantify. 

 

Finally, several education theorists including Benjamin Bloom; David Kolb; Jean Piaget; John Dewey; 

and Paulo Freire voiced the opinion that experience should be an integral component of any 

teaching/learning process. Their work can be traced back to the famous dictum of Confucius around 

450 BC ―Tell me and I will forget. Show me and I may remember. Involve me and I will understand.‖ 

 

Research methods 

This paper utilizes a qualitative paradigm where the aim is not to produce generalized conclusions, but 

rather to obtain a deeper understanding of the current allocation of contact time in FID. The research 

data was obtained from student time tables, subject information templates completed by lecturers and 

the subject choice forms for 2011. This was augmented by our observations during the situational 

analysis process and informal discussions with lecturers involved. 

 

Our data sample is represented by the diploma programmes within the faculty and our unit of analysis is 

―contact time‖. We captured the data using spreadsheets and a database application. Once the data was 

captured, it was checked for errors and consistency. Queries that arose during this process was 

highlighted and then resolved by asking lecturers or the HEMIS office for clarification. 

 

We then created summary table and graphs – see Appendix A – that we discuss under findings. We 

chose to work with the broad categories of numerical data in the form of percentages of contact time 

that are currently allocated within the diploma programmes. 

 

In Table 3 we summarize the percentage of contact time per week per programme over the three years 

of the diploma. Firstly we calculated the total weekly amount of contact time allocated across each year 

of study. The notional hours was calculated by multiplying the allocated credits with 10 and assuming a 

30 week full-time academic year (HEQF, 2007:8) which equates to an expected 40 hour per week 

student workload. In order to produce a comparative percentage, we divided the total weekly contact 

time with the expected 40 notional hours. 

 

Although we present the contact time data per week, it should be noted that this does not necessarily 

apply to each academic week of the year, but should rather be interpreted as the typical contact 

activities that apply for the different programmes per week. In other words there can be and will be 

variations at different times of the year, but it is the overall picture and trends that we want to 

investigate. 
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We then analyzed the tables and graphs identifying possible trends, similarities and deviations. We 

compared the summarized data with definitions and interpretations of notional hours and the suggested 

benchmark in terms of student workload. Our inferences were based on the application of logical and 

deductive reasoning, which was augmented by some informal discussion with lecturers. We intend to 

engage with the lecturers in a more systematic interview process as a follow-up to this paper. 

 

Findings 

Below the results of this initial study into that amount of contact time allocated for the diploma 

programmes in FID is presented. It is important to reiterate Nkomo‘s (2000) earlier warning. When 

dealing with a concept such as contact time it can be easy to focus mainly on the quantitative definition 

and miss the qualitative interpretation in curriculum planning. This resonates with Bates, Baume and 

Assinder‘s (2010:360) emphasis that curriculum planning is not a high-precision activity – i.e. as 

defined by teaching or learning time, but rather about what students learn (p. 359). 

 

From Table 3 and Figure 2 (see Appendix A) the following finding(s) are presented: 

 The total contact time varied from 49% to 90% for the first year, 0% to 96% for second year 

and 10% to 98% for the third year 

 There is variation in the allocation of contact time between the various programmes 

 The allocation of contact time across years of study generally stays constant 

 Town & Regional Planning has a zero allocation due to the fact that their student do their in-

service training in their second year 

 Public Relations Management compared to the other programmes had a much lower allocation 

in the third year, due to their students being involved in in-service training 

 Architectural Technology compared to the other programs a much lower allocation in the 

second year, also due to in-service training 

 

From Figure 3 the following findings are presented: 

 The ‗Design programmes in general exhibit a very strong preference for ‗practical or studio-

based learning contact time 

 Architectural Technology, Information Technology, Journalism, Film and Video Technology, 

Public Relations Management and Town & Regional Planning exhibit a strong preference for 

‗theoretical or lectures‘ contact time (Gamble, 2009) 

 

From Figure 4 the following findings are presented: 

 All the programmes in all year exceed the suggested benchmark by a large margin, except for 

3
rd

 year Public Relations Management and 2
nd

 year Town & Regional Planning which are 

below 

 The ‗Design‘ programmes typically exceed the benchmark by a larger margin than the other 

programmes 

 

Conclusions 

In terms of the total contact time allocated there was great variation over all three year of study between 

the different diploma programmes. If we consider the past history from where the different programmes 

come, i.e. different institutions, campuses and faculties, explains to an extent the variation in terms of 
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the contact time allocated. Although the merger happened in 2005, FID‘s history is relatively short and 

the consolidation process still ongoing. The faculty has identified consolidation and rationalization as 

strategic goals and it would be interesting to see what impact this could have on the allocation of 

contact time in the future. 

 

From the results it appears that the design programmes generally show a stronger focus on ‗practical or 

studio‘ focus in terms of the allocation of contact time. The other programmes generally show a 

stronger ‗theoretical or lectures‘ focus. This appears to imply a stronger contextual approach for the 

design programmes to the curriculum and stronger conceptual approach for the other programmes 

(Gamble, 2009). This conclusion remains tentative at this moment and suggests the need for further 

investigation. 

 

A question that the high levels of contact time for the design programmes raises is if the amount of 

contact time might be too high. For Jewellery Design and Manufacture for example, students spend 

more than 90% of their week in class. Although a significant amount of this could be in the studio, it 

raises the question as to when these students have time available for independent study. This is an 

avenue for further research. 

 

The Design programmes are characterized by a studio based approach to learning. It is not a simple 

process to compare the studio approach to the more traditional theory lecture. Typically lectures work 

well for large number of students, while studio based learning would be more applicable for smaller 

groups. 

 

The studio represents a problem based approach to learning where the student experiences a simulated 

real world problems and projects that they have to work on. The range of learning activities that can be 

apply in the studio also makes it difficult to simply classify it as only theory or practical or something 

else. In reality, the studio represents a highly integrated approach to learning. In the studio theory and 

practical learning can be combined. In the studio the interaction with the lecturer is usually one to one 

with a student for a brief amount of time while the rest will be working on their projects. 

 

Although the design programmes show a strong preference for a more practical approach based on the 

findings one cannot assume that theory is less important or easily make direct comparisons to courses 

where the focus is more on lecture classes. The level of theoretical engagement and learning could be 

the topic of further study and if the studio-based environment is conducive to theory transfer. 

 

From Figure 2 we conclude that the amount of contact time stays relatively consistent from year one to 

three. As a student progresses to third year, one would expect that the amount of contact time should 

decrease as they become more independent or self-directed in their learning. This would be in line with 

the principles of OBE where learner centered learning and lifelong learning aim to produce independent 

learners. Clearly, this could represent an important area for further research. This also resonates with 

Bekhradnia‘s (2009) question on ―the circumstances where different levels of contact would be 

acceptable‖. 

 

It also resonates with the earlier discussion on the theory and practical comparison of contact time. It 

could be that the specific nature of the programme, i.e. studio based learning could represent an 



One size fits all? Student workload in a higher education faculty –  R. Rossouw, C. 

Abrahamse 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 499 

 

example of a circumstance where different level of contact could be appropriate. This tentative 

conclusion needs further research. 

 

It has been suggested that, for contact institutions in South Africa, that students should spend two hours 

on independent learning for every hour of contact time (Kilfoil, n.d.). As was mentioned earlier, this 

raises some dilemmas.  

 

Could it be that by defining more time for independent learning that the emphasis therefore should be 

on the independent learning activities of the student rather than on what happens in class? This would 

resonate with the notion of outcomes-based education and the work of Bates, Baume and Assinder 

(2010) with its learning and learner-centered focus as guiding principle together with the notion of life-

long learning. In other words, by placing the emphasis on what the student does, rather than what 

happens in class or the lecturer does, it appears to support self-directed learning.  

 

In terms of administration and operational functioning, a simple numerical entity like credits, e.g. 

specific contact time can simplify the allocation of student and lecturer workloads. This is particularly 

the case when a standardized approach toward the allocation of credits is used. The problem is that this 

could ignore the disciplinary or professional requirements that could necessitate different levels of 

contact time. 

 

Traditionally education has had a strong focus on time where students are required to ―serve the 

necessary time‖ in order to be deemed ‗qualified‘. Although education is time bound, i.e. students need 

time in order to learn new knowledge and skills, it is more about a student‘s engagement in the learning 

experience that qualitatively influences what the students knows, can do and will (eventually) be. 

 

At the end it is about what the student has learned in his/her education, rather than just the amount of 

time spent on learning activities. Furthermore, the notion of time is in itself very relative. It is possible 

to ‗waste‘ a lot of time tiding your desk instead of actively engaging with the learning material or 

activity. It is the quality of the engagement during the time spent on a learning activity that is 

important. 

 

When we allocate credits to learning, we need to understand the qualitative meaning of credits and 

notional hours. How to we conceptualize the ―level of difficulty‖ and ―value of the learning experience 

to the qualification as a whole‖ is what is needed (Nkomo, 2000:24) 

 

In terms of the investigation into contact time reported in this paper, we support Pogacnik et al.‘s 

(2004) qualification that ―although credits always represent workload, the standard of the work may be 

different‖. In this paper we have investigated the allocation of contact time as one component of 

notional hours. We have not included independent learning or what happens within that allocated 

contact time. These could be insightful avenues to investigate further. 

 

The above illustrates a very important principle, particularly in light of the research problem defined for 

this paper, but also for the use of standardized NQFs and workload models. The metrics of credits and 

notional hours (including all learning activities) on its own do not necessarily provide sufficient 

information in order to make qualitative comparisons between different programmes. Therefore credits 
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allocated to a learning programme must be interpreted together with the contextual realities the 

underpin it. 

 

On the one hand standardized benchmarks and policies with regards to academic workload can improve 

the effective management of student workload in higher education, but on the other it could potentially 

ignore certain contextual realities that might be relevant for a programme. An example that resonates 

with this is the Architectural Technology programme. In the first year of the diploma students have to 

complete 132 credits, implying notional hours of 1320. This is 120 hours more than the national 

benchmark of 120 credits or 1200 notional hours per year. 

 

In the case of Architectural Technology there is a very good contextual reason for requiring more work 

from their first years. In their second year of study, architecture students are placed in industry where 

they perform specific industry related work, e.g. municipal council drawings. In order for the students 

to have enough knowledge and skills at the time they enter the second year, it is imperative that they do 

more in the first year to prepare them for going into industry in their second year. In a standardized 

system, where a maximum of only 120 credits per year is allowed, this could imply that most students 

would not be ready to be involved in experiential learning in their 2
nd

 year. 

 

Finally we turn the answer for the question posed in the title of this paper: No, from an empirical view 

of current practice in FID, one size – in terms of contact time – does not fit all programmes! The 

question of whether a standardized benchmark, as suggested by Kilfoil (n.d.), should be considered 

represents an ongoing debate and research project. 
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Appendix A 

Table 3: Percentage contact time per week per year per programme {Findings} 

Percentage contact time per week per year per programme 

PROGRAMMES First Year 

Second 

Year 

Third 

Year 

Benchmark 

(Kilfoil) 

ND: Jewellery Design and 

Manufacture 96% 96% 98% 33% 

ND: Fashion 87% 84% 80% 33% 

ND: Photography 86% 86% 86% 33% 

ND:Graphic Design 77% 79% 101% 33% 

ND: Interior Design 77% 78% 73% 33% 

ND: Surface Design 75% 73% 83% 33% 

ND: Three Dimensional Design 75% 75% 71% 33% 

ND: Architectural Technology 72% 30% 76% 33% 

ND: Multimedia 64% 62% 60% 33% 

ND: Town and Regional 

Planning 64% 0% 48% 33% 

ND: Film and Video 

Technology 63% 71% 53% 33% 

ND: Public Relations 

Management 59% 59% 10% 33% 

ND: Journalism 58% 56% 45% 33% 

ND: Information Technology  49% 45% 55% 33% 

Average contact time  per 

year 71% 64% 67% 33% 

 

Figure 2: Percentage contact time per week per year per programme {Findings} 

 
Figure 3: Comparing allocated theory and practical contact time {Findings} 
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Figure 4: Benchmark comparison {Back to findings} 
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Abstract 

The project ―Africa-Brazil Dialogs‖ is led by the Rio de Janeiro Federal University, COPPE, 

Production Engineering Program and is funded by the program of incentives for international 

cooperation Brazil-Africa of the Brazilian Ministry of Science and Technology, in the 

framework of DESIS - Design for Social Innovation for Sustainability Network. This project 

aims to promote mutual learning (―dialogues‖) about social innovation between African and 

Brazilian partners. The proposal involves social and community agents, together with local 

universities. The university network in Africa consists initially of Cape Peninsula University of 

Technology (South Africa), University of Botswana (Botswana), Makerere University 

(Uganda), University of Nairobi (Kenya) and Université Mohamed V (Morocco). This paper 

aims to present the theoretical framework that guides the project. 

Keywords:  

Social Innovation, Sustainability. 

Background 

The project ―Africa-Brazil Dialogs": a collaborative platform for mutual learning on social innovation‖ 

takes as starting point the results and network built on the CCSL- Creative Communities for Sustainable 

Lifestyles project (coordinated by the Faculty of Design at the Politecnico di Milano). The project was 

about creativity and sustainable lifestyles. More precisely, it discussed the potentialities of collaborative 

everyday life creativity (organized by groups called ―creative communities‖) in generating and diffusing 

new and more sustainable ways of living in the urban environments of the emerging countries. Initially, 

it focused on Brazil, India and China. Subsequently, Africa was involved. The CCSL project continued 

the process started by a European research called Emerging User Demands for Sustainable Solutions 

(EMUDE). EMUDE identified a large number of promising cases and developed a set of conceptual 

tools to deal with them, to orient policy makers and to define research and design guidelines in order to 

promote their consolidation and diffusion.  CCSL expanded this work by bringing the research questions 

about Design for Social Innovation and Sustainability outside Europe.  Case studies of social innovation 

were collected and organized (called ―promising cases‖) as well as design exercises that were conducted 

in order to verify how young design students would interpret creative communities and how they would 

adapt them to local contexts, taking into consideration local cultural, social and economic aspects.   

Many questions were raised by the CCSL project and the DESIS Network – Design for Social 

Innovation for Sustainability (www.desis-network.org), consisting of CCSL Partners and others, was set 

up to continue its activities. 

mailto:contato@thaisvieira.com.br
mailto:bartholo@pep.ufrj.br
mailto:ivan@pep.ufrj.br
http://www.desis-network.org/
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In parallel and after CCSL, the project called Pro-Africa, developed by UFRJ-COPPE, was funded by 

the Brazilian Ministry of Science and Technology to reinforce the collaboration between African and 

Brazilian partners, specifically Kenya, Morocco and South Africa. Local cases of social innovation and 

universities were visited and this research led to the discussions about the differences and similarities in 

social innovation in each context. 

Now, ―Africa-Brazil Dialogs‖ is a new step in this collaboration. 

 

The project: windows, stories and dialogues 

The objective of ―Africa-Brazil Dialogs‖ is to promote direct dialogs between creative communities in 

Brazil and Africa.  Creative communities are groups of people promoting social innovations, i.e. ―new 

ideas that meet unmet needs‖ (Mulgan, 2007).  The role of local universities is to facilitate this process, 

to discover social innovation initiatives and to enable direct contacts between the communities in each 

country. The university network is formed initially by Rio de Janeiro Federal University (Brazil), Cape 

Peninsula University of Technology (South Africa), University of Botswana (Botswana), Makerere 

University (Uganda), University of Nairobi (Kenya) and Université Mohamed V (Morocco).  

The multiple languages involved - French, Portuguese and English – are a key barrier to overcome and, 

to enable direct dialogues and relations between creative communities, all kinds of multimedia materials 

are being considered, including, for example, movies which ―tell the stories‖ of the communities 

involved. Each movie is considered as an ―open window‖ to the other place, showing the everyday life, 

problems and solutions developed by each community. 

The ICT available in the Virtual Institute of Social Innovation (a project developed by the Innovation 

Agency of the Rio de Janeiro Federal University) will be used to support dialogue among the researchers 

involved.  

Theoretical framework 

Social innovations: criteria 

The value of social innovation is related to its capability of promoting new solutions for facing social 

needs. One of the key aspects to be considered by the researchers in the universities involved is the 

criteria to be used to identify the cases of social innovation.  

CCSL project experience taught us that Brazilian and African contexts are both similar and diverse. 

Therefore, cases in one context could be interesting and useful to another hence it is important to 

promote direct dialogue between creative communities from different contexts as an opportunity for 

mutual learning.  

As a starting point, we propose the following set of characteristics intrinsic to social innovation 

initiatives (8 criteria). They: 

1. are reference models for new and sustainable ways of living;  

2. come from grassroots initiatives or bottom-up organizations; 

3. are ways of solving problems of everyday life; 

4. may be based on new technologies or not; 

5. can be unstable and spread by example and ―contagion, not by imposition; 

6. may live and die without ever being institutionalized; 

7. ―successful  cases‖ of social innovation tend to become reference models for 

institutional innovations; 
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8. deal with new relational patterns; 

 

Some of these criteria have been inherited from the European projects EMUDE and CCSL, which have 

set out the definition of social innovation, stressing the contribution of each case in the transition 

towards more sustainable lifestyles (criterion 1).  The word ―promising‖ indicates direction: new and 

sustainable ways of living everyday life. It means initiatives that reduce the average environmental foot-

print, but are not strictly directed only towards solving problems such as recycling waste, renewable 

energy generation, pollution prevention, etc. The regenerative may be a spin-off from the main objective, 

i.e. it is not the primary goal of the initiative but, nevertheless, it happens (Meroni, 2006).  Manzini 

(2003) proposes that some creative communities – as for example in Africa and Brazil - may be able to 

leapfrog unsustainable patterns of production and consumptions: "Leapfrog strategies are a possibility 

for new economies to shift directly from where they are to the most advanced solutions". 

We propose above that cases should be ―grassroots initiatives or bottom-up organizations‖ (criterion 2) 

to reinforce the principle that the promoters of the solutions have to be "local": the same applies to final 

users, local entrepreneurs, local NGOs, local institutions (remembering that social innovations are not 

considered unique to the non-profit sector). The notion of what can be considered as "local" is relative; 

an initiative is considered as "local" when ―the promoters operate at the scale of neighborhood and/or 

small town or village, although they may be linked with larger organizations. The solutions have to be 

innovative in relation to main stream thinking and action, at least as far as regards the places where they 

are observed‖. (Meroni, 2006). The focus on ―everyday life‖ is stressed (criterion 3) in its relation with 

the local dimension. Sustainable changes will take place based on an ―active and context-based well 

being‖ (Manzini, 2008).  

The technological innovations of the cases are not stressed (criterion 4). The experience in the previous 

projects (EMUDE and CCSL) indicated that social innovations are also based on widely used 

technological resources.  

The criteria 5 (can be unstable and spread by example and ―contagion, not by imposition), 6 (may live 

and die without ever being institutionalized) and 7 Successful cases of social innovation tend to become 

reference models for institutional innovations), reflect our specific approach to social innovation as 

regards how it moves from the margins to the mainstream. Mulgan (2006), for example, considers that 

―innumerable social innovations, from cognitive behavioral therapy for prisoners to Wikipedia, have 

moved from the margins to the mainstream. Heroic individuals, broader movements of change, market 

dynamics or organizational incentives. Social innovations can emerge from many directions and can 

progress through a series of stages‖.  Mulgan (2006) describes these stages: ―from the generation of 

ideas through prototyping and piloting, to scaling up and learning‖, which stresses the definition of 

social innovations as ―solutions‖.  These stages can be seen as the phases of a ―design thinking‖ process, 

but here they are not concentrated in the hands of professionals, but represent knowhow that non-

designers too (individuals, communities, institutions, companies) are using to design and co- design their 

own solutions. 

The last criterion (8) concerns ―relational innovations‖. Considering its particular relevance in the 

definition of the meaning of the ―Africa-Brazil Dialogs‖ project, it is described more accurately below. 

Relational innovations: services and dialogues 

Relational innovations are defined here as those firmly based on interpersonal interactions (Cipolla, 

Manzini 2009). Social innovation cases are particular forms of interpersonal encounters which require 
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mutual responsibility, intimacy and trust to work (Cipolla, 2007, 2009).  

The words ―relational‖ and ―dialogue‖ are here considered as defined by Martin Buber. ―Dialogue‖ is an 

―actual‖ encounter between persons. This is extended to define our entire life. ―All actual life is 

encounter‖ he said. An important affirmation that has found an imprecise translation in the phase 'all real 

living is meeting'. Alles wirkliche Leben ist Begegnung (Buber, 1921). "Wirklich" in German has the 

same root as the verb "wirken" and is better translated as ―actual‖ than ―real‖. (Bartholo, 2001) 

Designers have been invited to consider Buber by Margolin (1984, specifically to graphic designers), 

Cipolla (2004) and Thackara (2005).  Thackara‘s (2005) invitation was reassumed in the following 

paragraph: ―Martin Buber‘s focus on dialogue and community marks him as an important thinker for 

service designers. His fundamental concern with encounter as the basis for our relationships with one 

another and the world is a salutary antidote for technology push‖. Thackara (2005) also continues: ―All 

knowledge is dialogic, said the theologian Martin Buber. Maybe we just need to talk to other human 

beings more – face-to-face‖. Cipolla (2004) has explicitly related Buber‘s theories with services and, 

later, also (2007, 2009) defined the social innovation cases found in EMUDE and CCSL projects as 

relational services, i.e. ―- services because people are interacting to produce a commonly recognized 

benefit‖ and ―relational because the interpersonal relations are an essential component of these 

solutions. These relations are not an involuntary consequence of the solutions: the interpersonal relations 

are intrinsically part of the service solution operation itself.‖ 

During the CCSL project, the observation of similarities and differences between cases in the African 

and Brazilian context gave us the opportunity to find out the first signals of the relational character of 

social innovation cases.  ―Africa-Brazil Dialogs‖ now gives us the opportunity to go further in this 

investigation. 

 

Conclusion (and expectations) 

Our objective in the previous paragraphs was to introduce our reader to the theoretical foundations of the 

―Africa-Brazil Dialogs‖ project, mainly based on previous experiences in the work with social 

innovation cases in Europe, Africa, Brazil, China and India.  The framework presented here expresses 

the work of more than 5 years on Design for Social Innovation and Sustainability, started up with 

EMUDE (2006), passing through CCSL bringing the discussions outside the European context, and 

arriving now at ―Africa-Brazil Dialogs‖.  It expresses also more than 10 years of work on ―relational 

patterns‖ in the LTDS - Technology and Social Development Group at UFRJ-COPPE, Production 

Engineering Program and continuing now in the DESIS Lab in the same university, node of international 

DESIS Network (Design for Social Innovation and Sustainability Network).  All these activities 

converge in the promotion of new patterns of consumption and production in alternative to the 

unsustainable lifestyles we are living in. ―Africa-Brazil Dialogs‖ seeks to be a new contribution in this 

effort,  identifying promising social innovation initiatives in each country and enabling direct contacts 

(―dialogues‖) between the communities involved.  The project will not only look for the relational 

character in each case, but intends to promote - with the project itself - new relational and dialogical 

encounters between people from Africa and Brazil. 
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Abstract 

There is a research gap in the multimodal choices that Secondary School Visual Arts students 

make when using online portfolio software. This paper contributes to closing this gap by 

exploring the modes and modal combinations that three students used in their varied online 

portfolios. These students were chosen following a multimodal analysis of year-end 

screengrabs from the entire grade ten class‘ online portfolios. The educator‘s syllabus 

instructed all students to create showcase Visual Arts electronic learning portfolios (e-

portfolios). Despite following the same syllabus and using the same online portfolio software, 

there was great variety in students‘ modal choices. These have been illustrated by showing 

how the divergent interests of three students were reflected in multimodal choices that had 

different resonances with professional, school and teenage practices; as well as with online 

social networking practices. It was argued that the students had created a ―Visual Arts 

Showcase Drawing E-portfolio‖, a ―Visual Arts Showcase Mixed Media E-portfolio‖ and a 

―Teen Media Interest Portfolio‖, respectively. The paper‘s findings suggest that educators 

and other decision makers should accommodate a variety of student interests when designing 

e-portfolio syllabi. As a result, it is recommended that these syllabi include a broad and 

flexible range of guidelines. These should best enable students to showcase the particular 

mediums, subject-matters or themes that their personal interests favour. 

Keywords 

Secondary School, Youth, Visual arts, Online portfolio, Eportfolio, Multimodal analysis, 

Modes 

Introduction 

The purpose of this paper is to report upon the preliminary findings of a doctoral study underway, 

which includes an exploration of these two questions; 

 ―What are the multimodal choices that grade 10 Visual Arts students made using the online 

portfolio software, Carbonmade?‖ 

 ―What are the resonances of the choices that students made after following an e-portfolio 

syllabus?‖ 

 

Visual Arts disciplines have traditionally been assessed through the use of portfolios, which involve 

students in the production of a set of physical artefacts to showcase their creative work. Recently, 

Visual Arts secondary school educators have started teaching their students to adopt digital production 

and distribution methods, enabling them to supplement their portfolios with electronic learning 

portfolios (e-portfolios). An ―e-portfolio‖ is defined as a product, created by a learner, which collects 

digital artefacts and which articulates experiences, achievements and learning (JISC, 2008). Students 

can use e-portfolios to collect digitised art and design works, describe their creative projects, define 

their learning and accomplishments, reflect on their experiences and share their work with online 

audiences. 
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Educators have only recently been able to appropriate online portfolio software for enabling their 

students to create e-portfolios at low cost to their Visual Arts department and there is a gap in the 

international literature on: the curricular adoption of e-portfolio software; its use by secondary school 

learners and the use of Visual Arts e-portfolios in South Africa. This paper aims to make a contribution 

to closing this gap by exploring the multimodal choices students made in creating online portfolios with 

Carbonmade software. 

The Visual Arts Department Head at a leading independent private school in Cape Town included 

online portfolio creation in his 2010 syllabus for grade 10s. By following the ―Create an Online 

Portfolio‖ curriculum his students were taught to use Carbonmade‘s functionalities for e-portfolios 

creation and were encouraged to update theirs in subsequent art projects. Although the educator‘s 

pedagogical intention was for his students to create showcase Visual Arts e-portfolios, the students 

responded in different ways and achieved diverse resonances in their multimodal choices with 

Carbonmade. 

According to Kress (2010), a ―mode‖ is a socially shaped and culturally given semiotic resource for 

making meaning. Carbonmade gives its members varied modal options in defining the three distinct 

pages types in their online portfolios; ―homepage‖, ―about‖ and ―project folder artwork‖ pages. The 

homepage is an index page that shows the creative portfolio‘s title and its artwork folders. The e-

portfolio viewer can select any ―project folder artwork‖ page and navigate through each of its artworks 

in sequence. The viewer can also select ―about‖ to view the portfolio creator‘s profile description. 

Each page-type is an ensemble constructed out of a different variety of modal choices in; writing, 

layout, still image and colour. Since each student‘s choices are circumscribed by Carbonmade‘s 

options, it is helpful to understand students‘ online portfolios as a contemporary, digital communication 

form differing from the traditional analogue Visual Arts portfolio in being data-base driven. Each 

Carbonmade member‘s multimodal decisions are guided by making a selection from available options 

with Carbonmade‘s Graphic User Interface (GUI) or retaining the default setting. By selecting and 

defining these options database entries are created for the member. These are used in turn by 

Carbonmade‘s back-end to assemble the member‘s online portfolio webpage into a seamless, visual 

artefact (Manovich, 2001) that every viewer can navigate. 

All students followed the same syllabus and could have made similar multimodal choices to meet their 

educator‘s aim of creaing showcase Visual Arts e-portfolios. However, students had diverse responses 

to meaning creation with online portfolios. After conducting a content analysis of all students‘ 

webpages, I selected three portfolios that showed the widest range of response: in each case, I described 

how the interests each student showed in his ―about‖ page were reflected in the multimodal choices 

made for the homepage and one ―project folder artwork‖ page. These student‘s choices resonances 

with: professional, school and teenage practices; and social network practices was also explained. This 

paper argues that three distinct types of online portfolio; a ―Visual Arts Showcase Drawing E-

portfolio‖, a ―Visual Arts Showcase Mixed Media E-portfolio‖ and a ―Teen Media Interest Portfolio‖ 

were created.  

My research may assist Visual Arts decision-makers interested in e-portfolio adoption by highlighting 

the three students‘ diverse interests and how they were reflected in different typpes and combinations of 
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modal choices. This may help decision-makers‘ understand the importance of providing a broad, 

flexible range of e-portfolio development guidelines to guide student choice, whilst better suiting 

students‘ diverse purposes and Arts and Media interests. 

Literature survey 

This paper is aligned with Kress‘s (2010) call for researchers to urgently develop precise analysis of the 

texts and semiotic entities of contemporary communication, given the ubiquity of multimodal 

production for representation and communication. The use of online portfolios in secondary school is 

an example of contemporary, multimodal communication‘s novel introduction to students. Kress‘ ideas 

about the necessity of educators and their students engaging with multimodal production and 

communication are echoed by Buckingham (2003, 2007), who argues that educators should respond to 

the challenges of an increasingly mediated world through systematic programmes of teaching and 

learning about the media. He further argues that creative media production should be an important part 

of these programmes. 

This programme aims to promote e-portfolio production using an ―insider‖ mindset seldom found in 

secondary school education. Lankshear and Knobel (2003) argue for the importance of changes to 

contemporary education in response to the increased presence of information technology at home and in 

work. They believe that educators often have an ―outsider‖ mindset, which views the world as the same 

as before, only more technologised. This contrasts to an ―insider‖ mindset, which views the world as 

radically different, precisely because of the operation of new technologies. Lankshear and Knobel argue 

that educators with outsider mindsets often replicate old textual practices through the medium of new 

technologies. This leads to educational learning experiences that mystify, bemuse, alienate and 

miseducate their students. To address the mindset challenge, the educator and I are working to develop 

an ―insider‖ perspective that is reflected in his e-portfolio curricula for grades 10, 11 and 12. 

Researchers who think along similar, but different lines are Bill Cope and Mary Kalantzis (2011) who 

argue for the rising importance of design practice with the rise of the ‗creative economy‘ and 

‗knowledge society‘. This Visual Arts educator and his students‘ use of online portfolios are examples 

of how design practices are acquiring greater social significance. Cope and Kalentzis argue that changes 

in commmunication technology and the workplace necessitate a rethink of the design process and how 

to teach it. This is also relevant in school, where the educator has used e-portfolio syllabi to rethink the 

teaching of presentation and make related pedagogical changes. These have included: rethinking agency 

(for example, using peer-to-peer instruction for students to catch-up lessons) and better promoting e-

portfolio uptake by including its use in most curricula, tests, exams and exhibitions.  

Barrett (2008) has explained why empirical research of portfolios in school (K-12) education is often 

complicated. Her reasons include there being: many different types of educational portfolio (most 

research is conducted on the development of teachers‘ portfolios, rather than students‘), as well as a 

wide variety of educational portfolio purposes; such as documenting learning, accountability, advising 

and employment, leading to a wide variety of content. One result of this complexity is a research gap in 

secondary school students‘ e-portfolio use. 

The literature from well-resourced contexts shows many benefits of e-portfolio use (Owen, 2009). For 

students, benefits may include: improved focus, creativity, design, planning, self-direction, 

communication, motivation and organisation skills (Brown, 2002; Bull, Montgomery, Overton & 

Kimball, 1999; Campbell and Hauge, 2006; Cignetti, Melenyzer, Nettles & Wyman, 2001; Wiedmer, 



The Multimodal Choices Visual Arts Students Made In Creating Their Online Portfolios 

–  T. M. Noakes 

 

Design, development & research, 26-27 September, 2011; Cape Town Page 516 

 

1998). The opportunity to develop reflective skills through the use of e-portfolios (Meisels and Steele, 

1991; Barrett and Gibson, 2002; Fahey, Lawrence & Paratore, 2007; Hicks, Russo, Autrey, Gardner, 

Kabodian & Edington, 2007) may afford an enhanced sense of empowerment and awareness of 

personal attributes (Darling, 2001; Young, 2002). Encouraging reflection may also help job-seeking 

students to better plan for the future (Higher Education Authority, 2008). 

Studies showing the outcomes of e-portfolios‘ curricular adoption have focused on the developed 

world‘s tertiary or professional education environments. This research project‘s markedly different 

context has revealed other important outcomes. These include: the educator believes that his students‘ 

e-portfolios afford a visualisation tool to easily view each student‘s body of work. This has important 

benefits for the educator, his students and parents. For the first-time, he has an easy-to-access, holistic 

view of each learner‘s creative progress, which allows him to learn more about each student simply by 

viewing a creative profile (Griffith & Liyanage, 2008). Such visualization is not available for the 

physical portfolio, which is often stowed away. Each student can gain a better understanding of how the 

Visual Arts syllabus fits together as a whole and the educator can better track the progress of individual 

students to their end-of-year exhibition. The educator also benefits from being able to efficiently 

validate grades by including a link for their son‘s e-portfolio in reports to parents. 

In oppposition to the favourable research, e-portfolio literature (on tertiary education adoption) 

describes many barriers to the technology‘s use (Owen, 2009): potential costs to an institution 

(licensing, development, maintenance, support, adaptation, resources, longevity, and ICT skills 

development) (Hallam et al., 2008); high levels of initial scaffolding required for students and faculty 

(Smith and Tillema, 2003; Wade and Yarbrough, 1996); unclear purpose, use and guidelines (Smith and 

Tillema, 2003); increased levels of learner confusion and anxiety, when there is uncertainty about 

expectations and value of e-portfolios (Wade and Yarbrough, 1996) and few existing examples of e-

portfolios (Darling, 2001). Barrett (2011) has also listed many challenges to adoption in explaining a 

dramatic drop in portfolio (paper or electronic) use in K-12 schools in the United States of America, 

since 2001. 

The obstacles to the adoption of Visual Arts e-portfolios may be extensive and the pedagogical benefits 

may ultimately prove not be worth the effort. However, my research does not focus on issues of 

adoption or pedgagogy: it cannot describe whether the benefits to an educator and his students outweigh 

the resources required or justify the challenges faced. Rather, it seeks to answer a research question 

pertinent to Media Studies and youth e-portfolio use; What are the multimodal choices that grade 10 

Visual Arts students made using the online portfolio software, Carbonmade? 

To answer the question, the following aspects have been described;   

1. The multimodal options that the online portfolio software, Carbonmade, offers members for 

online portfolio creation; 

2. The multimodal choices that three students made in defining their ―about‖ page, ―homepage‖ 

and in a representative ―artwork project folder‖ page; 

3. The resonances of semiotic resource choices students used on these pages. 

4.  

This paper follows the insights of these important writers in the theoretical fields of Multimodality, 

New Media and E-portfolios: Kress (1996, 2010), Manovich (1999, 2001, 2008) and Barrett (2008, 

2011). Combining insights from Multimodal Analysis, New Media theory and e-portfolio research has 
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provided the appropriate theoretical tools to explore and describe students‘ online portfolio multimodal 

choices. 

Research method  

The questions addressed in this paper are: 

 ―What are the multimodal choices that grade 10 Visual Arts students made using the online 

portfolio software, Carbonmade?‖ 

 ―What are the resonances of the choices that students made after following an e-portfolio 

syllabus?‖ 

 

To answer these questions, the following research was conducted:  

I supported a Visual Arts Head of Department at a leading private school to prepare a curricula for 

students to create e-portfolios with Carbonmade. The school was selected as a conveniance sample; it 

has a one-laptop-per-learner policy and would not face the typical resourcing barriers confronting the 

initial adoption of software in developing world secondary schools. These fall under the four categories 

of access in educational institutions (Czerniewicz and Brown, 2005); ―technological‖ (i.e. availability 

of ICT resources), ―personal agency‖ (i.e. access to digitisation and computer equipment), ―contextual‖ 

(i.e. formal enabling networks) and ―online content‖ (i.e. articles written for local audiences). The 

barriers associated with limited technological resources and no, or minimal, support of personal agency 

in adoption may pose an insurmountable challenge to the initial adoption of e-portfolios in under-

resourced schools, which do not have dedicated arts studios or computer labs. For this reason, research 

has initially been conducted in a school in which the technological and personal agency barriers were 

unlikely to be major and the obstacles posed by limited contextual and online content resources could 

be overcome through collaboration between the educator and I. 

As a media study, my role was to assist the educator in enabling the intial adoption of the new medium 

in his class and to study the multimodal choices that students made in the first year of adoption. The 

educator selected a target population, all eighteen of his grade 10 students, for the e-portfolio trial 

adoption. He launched his ―Create an Online Portfolio‖ curriculum in April. Students were also 

instructed to update their portfolios with new projects in subsequent curricula and September‘s drawing 

exam. 

Screengrabs were chosen as a fixed record of students‘ multimodal choices at academic year-end: in 

December, the researcher captured screengrabs of every page in all grade 10 students‘ online portfolios. 

All screengrabs were collected and cleaned: screengrabs of the e-portfolios were appropriately labelled, 

then categorised into three types of online portfolio page (―home page‖, ―about‖ and ―artwork project 

folder‖). Jewitt  (2006) used screengrabs in her multimodal research, arguing that this type of research 

offers an approach that can be applied to the prominent role of visual and other ‗non-linguistic‘ 

semiotic resources on the computer screen (and elsewhere) through describing the modes, and their 

semiotic resources, involved in learning. 

In-depth transcription of the choices students‘ made on each page was then done using qualitative 

research software (NVivo 9). To double-check that no choices were ommitted, all possible options in 

Carbonmade were then cross-referenced using the options shown in Carbonmade‘s GUI to its free 

members. An index of options was then used to code the types of choices that had been transcribed. 
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After aggregating information on students‘ choices, I decided to focus on three students‘ whose 

multimodal choices best illustrated varied approaches to online portfolio creation. These students‘ 

annotated e-portfolio choices were then exported for in-depth analysis.  

 

E-portfolio curricular rationale 

This article results from an Action Research project that has helped a Visual Arts educator meet two 

important objectives of South Africa‘s Department of Education: Students have been taught about 

presentation, an important focus of the Visual Arts National Curriculum Statement (2010), and also 

given an opportunity to develop ICT proficiency, an important aim in the Department of Education‘s 

(2004) ―White Paper on e-Education‖.  

Fullard‘s (2010) research into teachers‘ perceptions of this private school‘s ―one laptop per leaner 

policy‖ revealed that few of its teachers describe the laptop as a tool to advance learning and that most 

could benefit from training to gain knowledge of the possibilities that technology now offers. In 

working with the school‘s Visual Arts teacher, an educator-focussed rationale has emerged for 

preparing e-portfolio curricula: by being exposed to technologies such as online portfolio software and 

related social bookmarking services, the educator has learnt about the opportunities that contemporary 

technologies offer his pedagogy. 

Criteria for Carbonmade‟s curricular inclusion 

Carbonmade met the following criteria for inclusion into the educator‘s syllabi:  

It was free and made self-publication of digitized artwork easy-to-do and manage. It included 

provisions in its legal contract that protected its users' copyright. It  offered sufficient storage (five 

folders and a 35 image limit) for students‘ end-of-year, showcase exhibitions. Its brand was family-

friendly and it did not promote content unsuitable for school. The service is popular enough 

with creative professionals to be a sustainable business and includes Fine Artists‘ portfolios that were 

easy to search for.  

The Visual Arts educator also perceived that his grade 10 students were not mature enough to give 

appropriate feedback on their peers work. As a result, another criteria for curricular inclusion was that 

the online portfolio software should either provide no social networking functionality, or options to flag 

and easily remove inappropriate interactions. Carbonmade met the former criteria. 

Defining the multimodal choices available to Carbonmade‟s members  

This paper discusses examples from the three types of pages; ―homepage‖, ―about‖ and ―project folder 

artwork‖ that Carbonmade members could create. 

In specifying these pages, shown in the appendix, students had distinct combinaton possibilites with 

materials in the following modes; ―writing‖, ―layout‖, ―still image‖, ―moving image‖ and ―colour‖: 

The writing mode uses graphic means- bolding, size, spacing- to achieve semiotic effects (Kress, 2010). 

The options Carbonmade provided students for writing choices were limited for free subscribers to one 

serif or sans-serif font type, which could be big or a normal size, with no other options for style and 

spacing. Students had many choices in the text content they published: Under ‗about‘, they made 

choices in the writing mode concerning their name, adding a creative profile and entering contact 

details, areas of expertise and skills. On the ‗homepage‘, students defined part of a web address, added 

a portfolio title, defined folder names or could choose a default or personalised footer text. Under 
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‗project folder artwork‘ pages, students might choose folder titles, artwork names, artwork and folder 

description tags, as well as client tags. 

 

The layout mode materials comprise the arrangement of elements on a site of appearance (Kress, 2010); 

for students these were the content placement and sizing choices Carbonmade affords. There were no 

layout choices specific to the ‗about‖ page as the placement of its content is fixed; on the ‗hompage‘ 

students could set  a type of thumbnail layout with 1, 2 or 3 images per row; whether to display folder 

titles or not; and whether these were placed inside or below the folders. On ‗project folder artwork‘ 

pages, students set the type of navigation used as a flipbook, a flipbook with thumbnails or a list. 

 

The ‗colour‘ mode‘s materials are the background colour choices Carbonmade provides. Students could 

only choose black or white colour schemes. 

The still image mode‘s materials afford the display of an image on a surface in framed space (Kress, 

2010). Students could upload a personal image to their ‗about‘ page and choose to display an ―available 

for freelance‖ sign. Students could upload up to 35 images under their ‗project folder artwork‘ pages. 

On the ‗homepage‘, students selected thumbnail images from each folder‘s artwork for use as folder 

covers. Still image mode choices also related to the resolution, size and other aspects of the digitized 

imagery which students uploaded.  

The ‗moving image‘ mode is created by the arrangement of still image materials and the portfolio 

viewer‘s use of Carbonmade‘s navigation: through scrolling between pages, the succession of screen 

frames suggests a logic of sequence in time (Kress, 2010). Students could have taken this into account 

in ordering imagery. 

Three Students‟ Multimodal Choices with Online Portfolio Creation   

I selected three students online portfolios from the class‘ eighteen. The three best illustrate the diversity 

of multimodal choices between students and the variety of resonances that result. AH, EG and JH‘s 

initials have been used to protect their privacy, whilst minimising the potential for coding confusion 

that using pseudonyms could have caused. 

 

Online Portfolio as Visual Arts Drawing E-portfolio Showcase 

EG‘s writing, layout and image mode choices in the ―about‖, ―homepage‖ and in ―project folder 

artwork‖ pages combined to create an e-portfolio that was ideal for showcasing drawings from the 

Visual Arts class, workshops and Advanced Art society: 

In his ―about‖ profile description, EG positioned his online portfolio as Visual Arts-focussed. He states 

―welcome to my visual arts portfolio‖ in his description‘s opening paragraph. In the second, he 

highlighted art‘s importance to him and drawing‘s centrality in his artistic development: ―Let‘s start 

with art. Ever since I was a child, I was always one to draw - from wax pastels on the wall to charcoal 

on paper as I grew older.‖ Drawing‘s core role in his art was also highlighted by it being the dominant 

focus in his personal reflection, where he also described learning about charcoal drawing: ―I found this 

very enjoyable. I learnt how to manipulate it properly and also how to use a putty eraser with charcoal.‖ 
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In addition to using charcoal and oil painting media, his profile also described his interests in other 

visual disciplines and how he holds a long-term ambition to become an architect: ―During the past three 

years of my life, I have also grown an avid interest in design and photography and even aspire to be an 

architect when I am older.‖ EG‘s desire to do work in the visual disciplines professionally is further 

shown in his writing mode choices with tags and his image mode choice of selecting the button: ―Yes, 

available for freelance‖. He listed his areas of expertise as ―graffiti, design, charcoal, graphite, pencil, 

stencilwork, photo editing and photography‖ and his skills as ―visual arts, graffiti, design, photoshop 

and photography‖. Providing this information was unusual since it was not pre-scribed in his educator‘s 

2010 syllabus.  

These unusual selections serve as an example of the disconnect between classroom and work practice 

that Lankshear and Knobel (2006) warned against: Although these unusual image and writing mode 

practices seem to resonate with the practices of a creative professional, they are unlikely to be effective. 

EG listed his availability for freelance, but also chose to follow curricular instructions not to list one‘s 

contact details. With no phone number, email address or physical address available, an interested party 

would find it hard to contact him with a work related enquiry. Also, since EG‘s choices for his ―areas of 

expertise‖ and ―skills‖ tags are arguably all skills, it was also less likely that his online portfolio would 

be listed when searched for using appropriate terms.  

On EG‘s homepage, the modal choices he made with writing, image, colour and layout reflected the 

importance of drawing to his visual arts practice: His colour mode choice of a white backdrop differed 

from the black (default) option chosen by the majority of his classmates. This colour choice resonates 

with a backdrop of white paper and created the impression of viewing a sketchbook. The writing and 

layout choice of placing the two folders containing only drawing media, ―Sketchbook/Sourcebook‖ and 

―Structure, Form, Light and Shade‖, first and the choice of only drawings for all folder covers resonated 

with viewing an index of a drawing showcase e-portfolio. 

The drawing activities EG described in ―About‖ were displayed in the artwork he uploaded to the 

project folder artwork folders. EG uploaded eleven drawings with just three works created in other 

media: ―Sketchbook/Sourcebook‖ included two graphite pencil sketches and a pencil sketch; 

―Structure, Form, Light and Shade‖ included a pencil and a charcoal drawing and ―Extra Mural‖ 

included two charcoal sketches, a sketch done with a running tip marker, a sketch done in ink and 

another using chalk on worked surfaces. The only folder to feature artworks created with other media 

was ―Exploration of Colour‖, which included a tissue-paper collage and two photo-compositions. 

The level of detail EG provided in the writing mode for the folders and artwork he uploaded was very 

precise compared to his classmates. It resembled an exhibition catalogue: his unusually in-depth titles 

included; a description of the process, the artwork‘s title and its date. For example; ―5 minutes drawing 

of my hand on a worked surface Titled "Inked Hand" Jun 2010‖. His example was also unusual in 

choosing the ―description tag‖ option to describe his artwork project folders. 

Online Portfolio as Mixed Media Showcase 

AK‘s e-portfolio resonated with multimedia practices, through several choices in layout, image and 

writing modes that differed from EG‘s example: 

On the ―about‖ page, AK described his interest in graffiti: ―The type of art that I enjoy most is the use 

of spray paints. By using spray, stencils and the use of colour, the art that can be produced is great in 
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viberance and saturation. This art is very linear and uses a lot of shape and colour.‖ This interest in 

linearity, vibrance and colour was reflected in his ―homepage‖‘s modal choices: he was one of only 

three students who chose not to use the option of displaying three thumbnails per row. Instead, he chose 

one thumbnail on each. Their high width-to-height ratio together with the black background colour 

selection and folder image choices created an effect that was cinematic. This style is also commonly 

found within the creative professional portfolios Carbonmade features as its best examples at 

http://carbonmade.com/examples. 

Unlike EG, AK prioritised his work in non-drawing media, first: his photographic work was in the top 

―extramural― folder, his design work second in ―exploration of colour‖, while his drawing work was 

third and fourth in the ―sketchbook /sourcebook‖ and ―structure, form, light and shade‖ folders. Kress 

(2010) argued that the placement of elements endows them with specific informational values attached 

to the various ‗zones‘ of the image. By placing his photographic work on top, he stressed its salience. 

This importance was also shown: on the ―about‖ page, where he listed two out of three skills that 

related to it, ―Art, Photography and Photoshop‖; in uploading 13 photographic images, compared to 9 

in other mediums; and choosing a landscape photograph of sunlight shining through clouds for his 

―about‖ profile picture. The latter was very unusual as the majority of students followed the 

curriculum‘s instructions to upload an individual portrait photograph. 

 

The mixed-media focus of AK‘s e-portfolio was emphasised on the homepage by his respective folder 

image choices of artwork created with different mediums; photography, graphic design, drawings in 

pencil and charcoal. He had listed his areas of expertise as; ―Stencils, Charcoal, Graphite and 

Sketching‖ under ―about‖ and these were reflected in uploads he made to his artwork folders; 

―Exploration of Colour‖ included two posters created with Adobe Creative Suite 4 software, his 

―Sketchbook/Sourcebook‖ folder included three pencil drawings and a ―Synth‖ stencil outline for a 

graffiti tag, and ―Structure, Form, Light and Shade‖ had 1 pencil sketch and 2 charcoal designs.  

 

Online Portfolio as Media Interest Portfolio 

Unlike AK and EG, AH had not created a showcase Visual Arts e-portfolio from his best work. Instead 

he made choices to feature his interests outside those traditionally taught in the Visual Arts. This aim 

was indirectly reflected in his ―about‖ profile description; ―The kind of art that I am interested in is 

cartooning, and logo design, although you won‘t see much of that in the work shown on this site.‖  

While the homepage writing and layout choices he made were very similar to AK‘s, there were 

important differences in the image mode: imagery AH published to his homepage‘s folder covers had 

been sourced from a computer game, Mirror‘s Edge (2008), and were not artworks in his artwork 

project folders. These folder images were most likely sourced with a Google Images search online; 

saved off different computer gaming fan-sites; then cropped for the one-thumbnail webpage format. 

The top image for AH‘s unusually titled folder, ―Class Art Work‖, is at www.ocaholic.ch. It is an action 

shot of the games‘ heroine, Faith, hitting an opponent. The top middle image for the ―Exploration of 

Colour‖ folder was at http://lcc.gatech.edu and is an establishing shot taken high above Faith who is on 

a skyscraper overlooking other buildings. The bottom middle image is found on the game‘s cover 

artwork; AH cropped it to a close-up view of part of Faith‘s face. The bottom image for the 

―Extramural‖ folder is at http://www.geforce.com and was a cropped, facial close-up of Faith‘s 

reflection in glass, viewed from below. 
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AH was the only student in his class to have appropriated four images on his homepage and the effect 

of composing Mirror‘s Edge imagery there resonated with sequential comic book art (Eisner, 1985): the 

image order told a story from top-to-bottom; it began with the ‗shero‘, Faith, dominantly throwing an 

action punch. The view of Faith shifts to a superior view above her, showing her relation to the broader 

cityscape. The viewer‘s gaze then zooms to a close proximity to Faith; an initial focus on Faith‘s nose, 

lips and hair, shifts to a cropped image featuring the reflection of her lips and fingertips.  

AH‘s appropriation of Mirror‘s Edge imagery on his homepage also resonated with teenagers‘ typical 

patterns of profile creation. For most youth, profile creation initially involves piecing together a 

personal webpage and graphic identity with found materials on the internet (Ito et al. 2010). An 

example of this is MySpace profile creators‘ practice of appropriating media and code from other 

websites in a form of ―cut-and-paste literacy‖ (Perkel. 2008).  

AH‘s e-portfolio is arguably not a Visual Arts e-portfolio showcase as almost half of the images used in 

his online portfolio were not his. Of the 12 images he uploaded, five were appropriated. In addition to 

the four used on the homepage, a pencil drawing of the soccer star, Ronaldo heading a ball, signed by 

its artist ―Moss AB‖, was in AH‘s ―Extramural‖ folder. 

Findings 

My most important finding was that despite doing the same classes and using the same software, the 

multimodal choices that students made in creating online portfolios could vary a lot. Although their 

educator‘s e-portfolio syllabus‘ instructions aimed for them to create showcase Visual Arts e-portfolios, 

these students‘ multimodal choices had created portfolios for their ―Visual Arts Drawing‖, ―Mixed 

Media‖ and ―Teen Media‖ interests, respectively. 

This is important, from a research perspective as it exemplifies the value of combining multimodal and 

database-choice analysis for understanding the choices that youth make with digital media. From a 

pedagogical perspective, it suggests the importance of educators and other decision makers 

accommodating varieties of media interests when designing e-portfolio syllabi. 

The second most important finding was that students‘ choices reflected the interests described in their 

profiles: drawing, mixed-media use and teen media practices (gaming). A recent interview with the 

educator (2011) supported both findings by revealing that his current grade 10 class (of 2013), which 

uses Carbonmade and is following a very similar syllabus to the class of 2012 has also developed a 

variety of e-portfolios; including a ―Visual Arts Portrait Showcase‖ reflecting portraiture as it major 

theme and subject matter. 

Thus the tentative answer to my question seems to be that students will make a wide-variety of 

multimodal choices; driven by personal interests, priorities and patterns of teenage media use. These are 

reflected in the medium- and theme-preferences of their online portfolios and the resultant resonances. 

Conclusions 

After combining these findings, I have come to these conclusions, listed by importance:  

1. The multimodal choices that three students made with online portfolio software was varied 

enough for three distinct types to emerge; a ―Visual Arts Showcase Drawing E-portfolio‖, a 

―Visual Arts Showcase Mixed Media E-portfolio‖ and a ―Teen Media Interest Portfolio‖. 

2. Multimodal choices reflected the interests students had and their online portfolios resonated 

with different professional, school and teenage practices; as well as those of online social 
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networks. Teachers may require support from the DOE and their schools to accommodate these 

interests better. 

 

Combining my findings with the literature has supported Kress (2010), Manovich (1999) and Barrett 

(2008) through showing that in combining multimodal, database-choice and media analysis, researchers 

can understand the diversity of modal choices students made with online portfolio software. As a result, 

I recommend that we develop Visual Arts e-portfolio syllabi that provide a broad, flexible range of e-

portfolio guidelines, which assist students to showcase the particular mediums, subject-matters or 

themes of personal interest. Further, to better accomodate typical patterns of teenage media use, 

educators need support and policy guidance on copyright teaching. 

Following on from this research, more research should be done to understand  

the varities of Visual Arts and Design e-portfolios; the multimodal choices made in creating them and 

how these choices reflect personal interests and motivations, e-portfolio syllabi and the software used. 

Research should also be undertaken in less well-resourced public and private schools to learn how the 

majority of South African Visual Arts and Design students from less affluent backgrounds make 

multimodal choices with online portfolio software. 
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Appendix 

Screengrabs of EG‟s Visual Arts Drawing E-portfolio Showcase 

 

1. EG‘s ―about‖ page 

 

2. EG‘s ―homepage‖ 

 

 

 

 

 

 

3. One of EG‘s ―project folder artwork‖ pages 
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Screengrabs of AK‟s Visual Arts Mixed Media E-portfolio Showcase 

4. AK‘s ―about‖ page 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. AK‘s ―homepage‖ 

 

 

 

 

 

 

 

 

 

 

 

6. One of AK‘s ―project folder artwork‖ pages 
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Screengrabs of AH‟s Media Interest Showcase 

7. Screengrab of AH‘s About page 

 

 

 

 

 

 

 

8. Screengrab of AH‘s Homepage 

 

 

 

 

 

 

 

 

9. One of AH‘s Project Folder Artwork Pages 

 

 

 


