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Introduction:  

This study will explore curriculum alignment “as a major design element” (Squire, 2009) towards 

delivering a new and relevant undergraduate ICT curriculum for Universities of Technology (UoTs) in 

South Africa.  The potential role of the UoT as a technology leader and human resource provider within 

the broader South African socio-political-economic landscape will be interrogated.  The landscape for 

Higher Education is qualified mainly with respect to the newly proclaimed National Development Plan 

(2011), the Green Paper for Post-School Education and Training (2012) and Roy du Pre’s (2009) seminal 

work on the role of UoTs within the South African landscape. 

 

This paper interrogates the notion of the efficacy of UoTs to bring about the necessary advancement in 

the status of the ICT industry and economy.  This is underscored by the National Development Plan and 

the Role of the UoTs as being technology leaders and ultimately drivers of the South African ICT 

economy.  The literature is abounding with criticism of the curricula of universities in being isolated from 

the real needs of industry (1, 3, 5).  Traditional curriculum development approaches go through a 

normally prescribed process where industries and universities engage in discourse to the effect of 

establishing a curriculum.  It is often said jokingly that the needs of the ICT industry is probably one of 

the most elusive commodities, in that often industries, as a non homogenous entity could not possibly 

know what the needs are.  Often the needs of a competitiveness environment that exist within the industry 

are often conflicting in needs and interest with academics.  Therefore, the actual needs of industry could 

not possibly be the only strategy for directing a curriculum.  University academics have often been tasked 

to close this gap from an academic aspiration and predictive stance and to determine what the needs are 

on a long term basis in terms of aggregating the needs that they would synthesis from the interactions 

with industry.  This however remains a massive problem.  Industry and academic staff have different 

views on curriculum development and this is highlighted at our Industry Advisory meetings. 
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This paper proposes to develop an expert system that exceeds the capacity of the individual academics to 

understand how a curriculum should be shaped to meeting the needs to all the stakeholders.  The 

stakeholders that are involved in setting up a curriculum are the subject specialist, ICT industry 

representatives, ICT academic community and curriculum officers.  We would refer to this curriculum as 

the traditional curriculum.  

 

This paper is directed at the student, that is subjected to significant influence by their peer groups and the 

physical environment within which the curriculum is delivered, bearing in mind that these students will 

participate in an academic project given by the learning facilitator. 

 

This research will present the unfolding curriculum development case of a suite of new ICT qualifications 

commissioned by HEICTA (the Higher Education ICT Association) to be piloted and implemented by the 

Cape Peninsula University of Technology (CPUT). The curriculum model features a broadening of the 

education mandate of the UoT to extend the traditional model of technology skills transfer to include a 

wider and open-ended approach to professional development of students.  The new curriculum model is 

intended to promote the acquisition of skills and the skilfulness of students to meet the challenges of the 

workplace.  The curriculum is also intended to improve the competitiveness of the local ICT industry 

within a global context.   

 

Classical approaches to curriculum alignment inform approaches to instruction and the benchmarking of 

assessments to predefined standards (Tweed, 2007).  This study introduces a novel framework for 

curriculum alignment that emphasises personal and environmental variability and dynamism as the 

foundations of curriculum alignment as opposed to the traditional approach that treats the class as a 

homogenous entity.  The proposed framework is an extension of Benjamin’s Eight-Facet Structural 

Analysis of Social Behaviour (SASB) Model (Lorr and Strack, 1999).  The framework argues for a 

differentiated outcomes modelling of the learning experience informed by specific individual and 

environmental conditions and aspirations. 

 

Method: 
The research methodology is governed by the Critical Realism philosophy (Danermark et al, 2003; Fox, 

2009) of science where ontology is informed by the (typically) structured environment for education at 

UoTs; and epistemology is informed by the experiences of the broad stakeholder community.  The Delphi 

method (Okoli & Pawlowski, 2004) will be deployed to recruit expert opinion and a novel framework for 

curriculum alignment is tested using a Focus Group method. The emerging extended Benjamin Model 

will explore synergies with the Burrell and Morgan (1979) four-quadrant model to explain motivation for 

engagement of the curriculum. 

 

We believe that Burrell and Morgan essentially establish four paradigms for engaging systems research. 

These four quadrants are defined by notions of evolving of the system against radically changing the 

system.  It also speaks to the notion of an individualized access vs. a consolidated group access.  This 

then results in parademic orientation would be referred to as functionalist, Interpretive, radical humanist 

and radical structuralist paradigms 4 as in Burrell and Morgan.  

 

The action research method will be adopted to develop a macro curriculum alignment model.  This model 

will represent the incorporation of the traditional method of curriculum development which will form the 

foundation for the extended model.  The method that will be followed would draw from expert opinion in 

terms of the shaping of the research approach but the intention is that a conceptual model for progressive 

curriculum alignment will be proposed and then tested.   

 

This model will not only recognize the curriculum and sub curriculum objects but it would recognize the 

variability in student preferences and student profiles, learning facilitator variability and profiles, the 
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nature of the peer group environment and the nature of the physical environment.  The research will 

explore at a propositional level the extension of the Benjamin's structural analysis of social behaviour 

model (SASB) for applicability to an education environment.  It is hoped that the definition of the so 

called extended SASB in education model would provide sufficient ground for an expert system to be 

evolved that would allow progressive and comprehensive assessment of the curriculum context to be 

explored and that reporting could be made to relevant stakeholders in trying to direct there realignment or 

reconsideration to placing the curriculum to better effect.  The central notion is that if the curriculum is 

placed within a optimized context that it will deliver better qualified graduates from under graduate 

programmes and that such graduates would be more holistically developed with regards to technology 

skills but also in broader knowledge, skills and skilfulness.  This progressive curriculum model hopes to 

advance the improvement of the competitiveness of the local ICT industry as is required by the national 

development plan and the green paper for post school education and training to improve the efficacy of 

departments of ICT in advancing the aspirations of the ICT industry. 

 

Discussion  

Figure 1 below illustrates the core concepts of the SASB model.  The model interrogates how an 

individual within a generalized environment draws inspiration for adapting the self to the environment.  

The model illustrates that every individual (self) will manifest certain characteristics to the outside 

environment or their external environment.  Naturally others in the environment are doing precisely the 

same so that the self and others are in continuous engagement through projecting certain specific 

characteristics.  The Benjamin model presents the view that the others and the objects are able to impact 

on the individual that is operating within the same environment.   

 

The process of others and objects in the environment, impacting on the individual in the environment or 

the self, is referred to the process of introject.  Introject is the process of an individual taking on board 

characteristics that they draw from the environment i.e. others and objects in the environment. 

 

 

SELF OTHERS

OBJECTS

Intro
ject

 
Figure 23: Modified / Revised SABS model (Benjamin, 1996) 

 

Figure 2 below illustrates the core aspects of the extended model which will be referred to as the 

extended SASB in education model (ESASBie).  This model places the student at the centre of the 

curriculum debate, showing specific dimensions of the students’ character, personality and capacity to the 

environment.  The environment of education is a more complex entity and needs to be represented by 

interactions with the learning facilitators (LF), the students peer group (Pr), the traditional curriculum 

itself (Cu) and the physical environment within which the curriculum is presented to the student (En).  It 

is important to note that the curriculum referred to is the traditional curriculum and it should be noted that 

the traditional curriculum is considered to have evolved by merging academic requirements with industry 

needs.  The traditional curriculum is intended to deliver learning content which consists of skills 

components, knowledge components and a new component that we refer to as skilfulness or what would 
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be more typically referred to as holistic education. As per the ESASBie model the introject component is 

now the component that reflects on the development of the student. 

 

STUDENT

KnSk

Sf

LF

Pr

Cu

En

Environment

Learning Content

Development

Academic 

Requirements

Industry Needs

Traditional

Alignment
 

Figure 24: Extended SASB in education Model (ESASBie) 

 

The proposed progressive alignment of the curriculum is illustrated in figure 3 below.  The curriculum is 

considered to be the majority component in this mechanism (as illustrated by the large circle in figure 3).  

It is also shown that that there is a range of curriculum objects that define the curriculum as a whole.  It 

should be noted that curriculum objects and the curriculum as a whole is a variable entity within the 

education environment.  The characteristics of students and their aspirations and their capacities are 

variable and are shown in the diagram to manifest such variability.  A similar situation pertains to 

learning facilitators and the peer group.  The physical environment is represented as one of the elements 

that are subject to progressive alignment within the progressive curriculum alignment model.  
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Figure 25: Progressive Curriculum Alignment Model 

 

Table 1 below illustrates the dimensions extended SASB in the education model.  The Benjamin 

structural analysis model is replicated in the table and is essentially defined by the SASB dimensions 

which recognize that within a social environment, individuals are either differentiated or enmeshed in the 

environment.  The environment would be friendly or hostile to the aspirations of the individual.  The 

ultimate goal of the education project is the promotion of the acquisition of knowledge, skills and 

skilfulness.  The extended SASB in education model will now be discussed in some detail.   

Each of the elements representing the eight dimensions as proposed by Benjamin is interrogated relative 

to the components we need to support within the extended SASB in education model.  

The central components of the model are: 

1. Focus on the student;  

2. Focus on the traditional curriculum; 

3. Focus on learning facilitation; 

4. Focus on the peer group and  
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5. Focus on the physical environment.  

We will discuss one element by way of illustration and we will choose to present the focus on the 

traditional curriculum.  The dimensions of differentiated alignment in this category are noted as being 

open-ended.  In this case the open-endedness of the curriculum reflects the separateness of the 

components of the curriculum to the aspirations of the student.  We show that the friendly dimension 

would be co-defined as the curriculum being accessible.  When the traditional curriculum is differentiated 

and friendly, we would consider such a curriculum to be flexible.  When a curriculum is regarded as 

enmeshed, it is considered to be structured.  When the curriculum is friendly and enmeshed, we propose 

that such a curriculum is engaging.  When a curriculum is hostile, it is taken that such a curriculum is 

irrelevant to the course of learning as proposed by the academic project, but when a curriculum is 

enmeshed and hostile it can be considered to be challenging.  When a curriculum is differentiated and 

hostile it is regarded as being inaccessible.  A similar strategy was adopted and applied to focus on the 

student, the learning facilitator, the peer group and on the learning environment.  

 

Table 1: ESABSie Dimensions 

 

Benjamin’s Structural 

Analysis of Social 

Behaviour (SASB) 

Model Extended SASB in Education Model (ESASBiE)  

*SASB 

Dimens

ions 

Focu

s on 

Self: 

Focus 

on 

Others

: 

Introje

ct: 

Focus 

on 

Student

: 

Focus 

on 

Traditio

nal 

Curricul

um: 

Focus 

on 

Learni

ng 

Facilita

tion 

Focus 

on 

Peer 

Group

: 

Focus on 

Physical 

Environ

ment: 

**Curric

ulum 

Alignmen

t? 

D 

Separ

ate 

Emanci

pate 

Self-

emanci

pate 

Individu

al 

Open-

ended 

Emanci

pate 

Liberat

e 

Unstructu

red No 

DF 

Discl

ose Affirm 

Self-

affirm 

Contrib

utor Flexible Affirm 

Recog

nise 

Function

al Yes 

F Love Love 

Self-

love 

Particip

ant 

Accessib

le Enable 

Embr

ace 

Conduciv

e Yes 

EF 

Trus

t Protect 

Self-

protect Enabler 

Engagin

g Mentor Guide 

Purposef

ul Yes 

E 

Subm

it Control 

Self-

control Member 

Structure

d Control Define Organised No 

EH Sulk Blame 

Self-

blame Monitor 

Challeng

ing 

Pressur

e 

Constr

ain 

Problemat

ic No 

H 

Recoi

l Attack 

Self-

attack Critic 

Irrelevan

t  

Disrega

rd 

Exclud

e 

Dysfuncti

onal No 

DH 

Wall 

Off Ignore 

Self-

neglect 

Aggress

or 

Inaccessi

ble Dismiss Ignore 

Obstructi

ve No 

*SASB Dimensions: D: Differentiated; E: Enmeshment; F: Friendly; H: Hostile 

**Promoting the acquisition of Knowledge, Skills and Skilfulness 

 

The next phase would be to develop an expert system to link all the multitude of aspects that would 

inform progressive alignment of an expert system as illustrated in figure 4 below.  The essential elements 

of such an expert system are that it must provide strategic management on a rules base reasoning platform 

and also case based reasoning algorithms.  The seeding of the case based reasoning algorithms would be 

an extended process that analyses typical environmental configurations that speaks to learning facilitators 

at risk, students at risk and subjects at risk.  Therefore a conditionality in terms of the multitude of factors 
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emanating from focusing on students, curriculum, learning facilitators, peer groups, physical environment 

and other factors need to be brought together to create context or conditionality within which such 

learning facilitators, students and subjects could be regarded as being at risk.  There are also rules based 

systems which clearly indicates that within any curriculum that only the friendly aspects of the 

curriculum could ever be regarded as being acceptable.  The rules based reasoning system the student 

needs to be engaged on the bases of being a contributor, participant or an enabler to his or her own 

learning and learning of others.  The traditional curriculum must be regarded as being flexible, accessible 

and engaging and in focusing on the learning facilitator, the learning facilitator has to affirm, enable and 

mentor students.  Focusing on the peer group, the student needs to be recognized, embraced and guided 

by the peer group.  This is the one area that is most challenging because traditional curriculums typically 

do not tend to socialize students.  And finally the focus on the physical environment needs to be 

functional, conducive and purposeful. 

 

It is proposed that input data as per figure 4 below would be drawn from students, learning facilitators, 

experts and researcher in establishing a strategic management system which links to the case based 

reasoning algorithm and rules based reasoning system to form the core of a progressive curriculum 

alignment system.   

 

 
Figure 26: Progressive Curriculum Alignment Expert System 

 

Conclusion: 

It is envisaged that this study would make an important contribution to understanding the needs, 

capacities and aspirations of stakeholders within a dynamic environment for ICT education which is 

increasingly energised by new technological developments. 

 

The paper will put forward proposal for a contextual alignment of curricula at UoTs.  This paper also 

deals with the strategy which will be adopted in the near future for ensuring the progressive alignment 

specifically of the undergraduate ICT curriculum at CPUT.  It is proposed that an expert system needs to 

be developed in order to cater with the multiplicity of factors impacting curriculum alignment and this 

would be the work of future research and development endeavours.  
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