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Abstract. South African higher education institutions are increasingly under scrutiny
to produce knowledge that is more relevant to South Africa’s social and economic
needs, more representative of the diversity of its knowledge producers, and more
inclusive of the variety of the sites where knowledge is produced. Only a small

percentage of South Africans are graduates of universities or technology institutes,
and these graduates are not representative of the diversity of the South African
population. As a result there is a shortage of skills to address the country’s recon-

struction and developmental needs. This places a burden on higher education insti-
tutions to expand access to their programmes, and to ensure that their programmes
are relevant to the developmental context. Policy makers have found in the Gibbons

[Gibbons, M., et al. (1994). The New Production of Knowledge. The Dynamics of
Science and Research in Contemporary Societies. London: Sage Publishers] thesis on
‘Mode 2 knowledge production’ a rationale for the transformation of higher edu-
cation through the inclusion of practices which are less abstract, less discipline bound

and closer to those processes which characterise the diversity and distribution of
knowledge production in the wider society. Nowotny et al. [Nowtony et al. (2001).
Re-thinking Science. Knowledge and the Public in an Age of Uncertainty. Cambridge:

Polity Press.] have taken Gibbons’ thesis further and have described society itself as
becoming increasingly ‘Mode 2’. In a Mode 2 society, differentiation is replaced with
integration, and networks of knowledge producers conduct their work in transdis-

ciplinary teams across widely distributed sites. Such ‘transgressivity’ both pushes
knowledge production systems forward and distributes and diffuses knowledge more
widely throughout society. In this paper, it is argued that there is a need for higher

education practitioners to engage critically – and constructively – with the knowledge
bases of policy directives to ensure that the new teaching and learning processes and
systems adequately prepare students for the complexity and diversity of South
African society, and enable them to contribute meaningfully to its reconstruction and

development.
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Knowledge (re)production in South African higher education

For many academics – both in South Africa and internationally –
knowledge is generated within particular disciplinary domains. There
has been a tendency in South African higher education, as in the aca-
demic world generally, to limit definitions of knowledge to those areas
of study that are represented by departments and faculties, or the var-
ious branches of research and specialisation within them. Traditionally
in undergraduate education, students are inducted into the ‘life worlds’
(Habermas 1987) of the disciplines they have chosen to study. Disci-
plinary knowledge, with its associated life world, can be thought of as a
specialised form of basic human knowledge, and ‘disciplinarity’ is about
the mastery of its ‘world specific’ knowledge and skills.

Traditional, discipline based academic knowledge is increasingly
perceived as unable to address issues of importance to South African
society. This is of concern, as an important role of higher education in a
developing country, in which only one percent of the population hold
degrees, is to prepare graduates to contribute significantly to social and
economic reconstruction. Disciplinary based curricula tend to be iso-
lated from ‘real world’ problems. Even in long established professional
learning programmes, such as the different branches of engineering,
learning tends to happen in separate subjects, with no explicit links
made between them or the contexts which they serve (Jansen 2002).
Current higher education policy (DoE 1999; CHE 2000) implies that an
exclusively disciplinary approach could lead students to believe that the
purpose of education is to master a collection of facts, principles and
skills that have been pre-selected for inclusion in a particular subject
area – instead of learning how these might be used to inform larger,
real-life purposes.

Gibbon’s thesis about emergent new forms of knowledge production
(Gibbons et al. 1994) has had a profound effect on South African higher
education policy (Kraak 2001). Higher education policy makers have
seen in ‘Mode 2’ knowledge production, the promise of a solution to the
dual problems facing South African higher education: the need for
skilled graduates for national reconstruction and global competitive-
ness, and the need for a transformed and equitable higher education
system. There are, of course, critical voices raised about the adequacy of
Gibbon’s thesis to develop a ‘high skills’ society in South Africa (Muller
& Subotsky 2000; Ensor 2001), but the move away from contexts which
are governed by the largely academic interests of disciplinary commu-
nities, to ‘contexts of application’ is regarded as innovative and relevant.
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In comparison with Mode 1 knowledge production, Mode 2 is more
socially accountable and reflexive; it includes a wider, heterogeneous set
of practitioners, who collaborate on a problem defined in a specific and
localised context. The Gibbons thesis thus resonates in many ways with
South Africa’s social, political and economic agendas. Attempts to
introduce ‘transdisciplinarity’ (Gibbons et al. 1994; Klein et al. 2001)
into higher education are therefore attempts to be relevant to the con-
texts in which the knowledge will be used, and the contexts which will be
impacted upon by the knowledge users.

Knowledge production in contexts of development

There have been a number of factors that explain the interest in
transdisciplinarity – both in South Africa and globally – such as the
need for appropriate technologies, environmentally sensitive production
methods, ethical exploitation of indigenous knowledge, and so on.
There has thus been an increased demand from policy makers to de-
velop higher education practices that are ‘socially robust’ (Nowotny
2001). Research funding in South Africa is driven by the country’s
reconstruction and development needs. The National Research Foun-
dation of South Africa, for example, funds research in particular ‘focus
areas’, such as poverty reduction, food security, and environmental
sustainability. International funding agencies similarly support pro-
grammes, which are likely to contribute to community development.
The Ford Foundation currently funds the Community Higher Educa-
tion Service Partnerships (CHESP) Project, which aims at fostering
community development through the establishment of partnerships
between community organisations, higher education institutions and
community based service providers. The South African Netherlands
Programme for Alternatives in Development (SANPAD) funds research
into economic development and the management of natural resources,
as well as in areas of culture and identity, democracy, government and
civil society.

While similar ‘strategic’ research incentives have grown in impor-
tance globally, such strategic issues are generally not explicitly reflected
in undergraduate curricula (Rip 2002). In the South African context,
however, there is pressure for teaching and learning in the higher edu-
cation sector to be seen to be knowledge producing and contextual,
rather than knowledge ‘reproducing’ and discipline-bound; and ‘trans-
disciplinary’ rather than limited to traditional sites of higher education.
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In the South African context, new undergraduate programmes are
emerging, which are the result of the integrated work of academics,
housed in different disciplines, and representatives of institutions out-
side of the academic context – workplaces, state and private research
laboratories, local and national governments, and communities. In such
undergraduate programmes discipline based knowledge remains
important, but other ‘knowledges’ have entered into academic pro-
grammes – and it is this recontextualisation of other knowledge systems
within the undergraduate curriculum that is the focus of this paper.

The workplace as a site of knowledge production

Traditionally, universities were assumed to be the only sites where
knowledge was produced. From these sites, knowledge was then
understood to be transferred to other sites. In transdisciplinary educa-
tion programmes this is not the only way in which knowledge is
understood to be distributed in society. The idea of the workplace as a
site for the production of knowledge is particularly appealing to South
African policy makers in the context of job creation and poverty
reduction. There has been no shortage of policy directives or legislation
to encourage transdisciplinary linkages between work and education,
such as the collaboration between the Departments of Education and
Labour, which resulted in the South African Qualifications Authority
(SAQA) Act (1995) and which introduced the National Qualifications
Framework. The Skills Development Act (1998) holds promise for the
implementation of systemic work-based educational interventions,
many of which will be accredited at higher education levels. The
introduction of a Skills Levy and the National Skills Fund have begun
to generate the resources with which to ensure the sustainable imple-
mentation of these new programmes.

While there is a need for higher education practitioners to
acknowledge that knowledge is being produced in a variety of sites,
there is also a need to understand, both theoretically and practically,
how different knowledge production systems function, and how they
might productively interact with traditional higher education. Despite
strong policy directives, South African higher education institutions
have shied away from researching work integrated programmes; and
despite the role that higher education plays in workforce development,
there has been very little explicit discussion of the theory of work-based
learning, and practically no evaluative research to trace the impact of
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work-integrated learning programmes (Cooper 1995a,b,c). There are
thus few examples of major research projects in work-integrated
teaching and learning. The major initiative has probably been the
Workers in Higher Education Project (WHEP) which was initiated by
the Joint Education Trust (JET) in 1995, with funding grants from the
Ford Foundation and the W. K. Kellogg Foundation in partnership
with the Chicago-based Council for Adult and Experiential Learning –
which has extensive experience in the recognition of prior learning
(RPL) and workforce development in the US. Most of this work has
focussed on RPL related projects in the fields of management and
leadership training, teacher education, primary health care nursing,
agriculture and rural community development.

Changes in the nature of society and work in South Africa, and
concomitant changes in the rest of the world, require institutions to
rethink their curricular and instructional premises and strategies.
Theorising on work-based learning is much more of a recognised field of
academic research in the United States, Canada, Australia and the
United Kingdom than in South Africa. David Boud (Australia), Ern
Reeders (United States) and Foster and Stephenson (UK), among
others, have examined differences between workplace and academic
knowledge systems (Boud 1998; Reeders 2000; Foster and Stephenson
1998). There is an increasing number of studies in what may be referred
to as ‘working knowledge’ (Boud and Garrick 1999; Beckett and Hager
2000; Symes and McIntyre 2000), by which is meant how knowledge
production systems develop in contexts other than those of the aca-
demic disciplines.

Theorising on work-based learning is supported, directly or indi-
rectly, by earlier work on ‘practical intelligence’ (Scribner 1982, 1986),
the development of expertise (Glaser 1987; Chi et al. 1988; Eraut 1994)
and work on ‘situated learning’ (Billett 1994, 1996; Lave and Wenger
1991; Wenger 1998). This literature has in common the idea that
working life creates knowledge production systems. In the expertise and
practical intelligence literature, the typical approach has been to com-
pare experts with novices, or to show how people can carry out practical
tasks in the workplace which demand the kind of cognitive skills
workers often fail to demonstrate in formal academic tests. The ‘situ-
ated learning’ approach refers to a broad collection of work, which
shares an emphasis on the importance of context in acquiring knowl-
edge and skills and acknowledges that different social practices lead to
different ways of appropriating and structuring knowledge. For
Lave and Wenger (1991) and Billett (1996), knowledge production in
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workplaces involves participation in ‘communities of practice’, indi-
viduals with different skills and abilities engaged in a common set of
tasks, with its associated contexts, traditions, and ways of working.

Negotiating transdisciplinary curricula

Different worlds of work have developed diverse knowledge production
systems which can be recontextualised and understood within higher
education systems; the knowledge production systems of other contexts
are able to enter into similarly productive relationships with higher
education. Higher education is situated within and distributed across a
range of other contexts. The institution is itself enabled and constrained
within a macro policy context; it articulates with other meso-contexts,
such as professional bodies, research councils, industrial and commer-
cial partners; it is populated with individual people who are located in
specific institutions, but who move between the different micro- , meso-
and macro-contexts in which they are located.

‘Transdisciplinary curricula’, through their particular structures and
arrangements, reach into a range of different contexts. Such curricula
link the world of higher education with other worlds, such as the world
of work, the socio-economic imperatives of the macro-context, and the
individual life worlds of academic staff and students. Emergent trans-
disciplinary curricula structure processes of interaction within over-
arching frameworks that organise knowledge in new ways, address new
problems, and develop new discursive practices, with the co-operation
of diverse sectors of society. As an educational model, transdisciplina-
rity reflects current modes of knowledge production in the ‘Mode 2
society’ (Notwotny et al. 2001); it is non-hierarchical and dynamic,
acknowledging that areas of current understanding are constantly
expanding, changing, and developing. Effective educational practice
requires carefully designed curricula, in terms of scope and sequence,
which include both disciplinary and transdisciplinary learning experi-
ences. Such curricula would need to develop generic and context-specific
competencies that would enable the graduate to travel between two – or
more – contexts, such as the academic context and the context of a
society in transition.

Notwotny et al. (2001) suggest that ‘transaction spaces’ provide the
means and processes by which macro, meso and micro concerns can
‘speak to’ higher education – as well as the means by which educators
can ‘talk back’ to other contexts. Collaboration between knowledge
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producers and the contexts of application require such spaces to ensure
that the knowledge production process is ‘socially robust’. Transaction
spaces thus facilitate the ‘co-evolution’ of knowledge producers and
society. Familiar examples of transaction spaces in research contexts are
ethics committees and intellectual property and knowledge transfer
groups. In teaching and learning contexts there are experiential learning
systems and processes which enable students and academic staff to move
been higher education and its contexts, such as field trips, clinical
practice, practical experience, academic staff in industry placements,
and so on.

Transaction spaces are key to understanding the articulations be-
tween higher education and its contexts in the South African situation,
where democratic participation, stakeholder consultation, and collective
decision making have become important indicators of the ‘relevance’ of
knowledge production. In South African higher education, emergent
transaction spaces have become sites of negotiation between partici-
pants from a range of academic and extra-academic contexts. Standards
Generating Bodies (SGBs), whose membership includes state, educa-
tional, and industry representation, have been established to negotiate
higher education curricula. Sectoral Education and Training Authori-
ties (SETAs), which consist of work-based trainers, higher education
practitioners, state and industry representatives, have largely replaced
professional councils in setting standards for professional and industrial
qualifications. Such transaction spaces can, potentially, ‘activate’ the
transdisciplinary curriculum by drawing a variety of contexts into the
processes of its development.

To some extent, the literature on ‘boundary work’ (Klein 1996;
Galison 1997) provides a framework for mapping transdisciplinarity-in-
action and for understanding how transaction spaces might enable or
constrain a transdisciplinary curriculum. Transdisciplinary approaches
involve ‘border-crossings’ across disciplines, from text to context, and
from academic discipline to culture and society. Klein (1996) suggests
that the emergence of new forms of language is one of the core elements
of communication between different groups, and that ‘interlanguages’
are likely to develop in communication practices involving academics
and non-academics. Klein’s linguistics model suggests that transdiscip-
linarity, like other boundary-crossing projects, is likely to begin with a
‘pidgin’, an interim agreement on basic concepts and their meanings.
With development, a more stable ‘creole’ may form. Lecturers learning
to incorporate strategic development objectives into a learning pro-
gramme are likely to go through different ‘interlanguages’ of curriculum,
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which reflect a progression from ‘novice’ to ‘competency’ and ‘mastery’ of
the negotiated practice. In South African curricular transaction spaces,
new vocabularies have developed to describe new ‘border objects’.
‘Learnerships’, which are similar to – but not quite the same as –
apprenticeships, consist of work-based programmes, that are accredited
by educational institutions, are the result of negotiations between aca-
demics, the state and industry in support of the national strategic focus
on economic development, job creation, and small, medium and micro
enterprise. ‘Technology stations’, which are placements in higher educa-
tion for industry trained personnel, are the outcome of negotiations be-
tween higher education institutions and SETAs.

Galison (1997) suggests that when interdisciplinary groups of aca-
demics work together ‘trading zones’ are formed. Trading zones are
multi-vocal sites, which facilitate transactions. In the case of curriculum
development in medicine, for example, a trading zone might comprise
academics, practitioners, health workers, union representatives, tradi-
tional healers, professional bodies and councils, state representatives,
patient group representatives, and members of other, related profes-
sions. Trading, as Galison’s metaphor suggests, does not require
equivalence in ‘value’ but rather translation and subsequent partial
sharing of meanings:

Anthropologists are familiar with different cultures encountering
one another through trade, even when the significance of the objects
traded – and of the trade itself – may be utterly different for the two
sides (Galison 1997).

Galison argues that disunity and diversity bring strength and stability to
knowledge production processes as different parties, interests, disci-
plines enter into conversation and exchange. When this is understood
and applied by the negotiators, constructive engagement is achieved.
The negotiators can choose the ‘objects’ that they wish to negotiate
over. Objects are traded. In the case of one South African university,
medical clinicians developed the curriculum, using the larger SGB as a
reference group. The resultant medical qualification requires commu-
nicative competence in a regional African language – which is eminently
sensible in the light of demands upon doctors in state hospitals and
clinics. In the context of such a negotiated curriculum, what will be
important is the ‘significance of the objects traded’. In order to get what
they want, the higher education practitioners have to trade and must
make ‘local sense’ out of objects with very different meanings for the
different parties. That which the doctors value, might not be what other
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members of the SGB want. The curriculum developers will then have to
adapt the offered object of trade to their own needs.

Transdisciplinary curricula and sustainability

There is a sense among many South African academics (Ensor 1997;
Muller and Subotzky 2001) that the Gibbons/Nowotny thesis addresses
issues relevant to post-graduate research based knowledge production
in globalised societies, and that their ideas have limited applicability for
undergraduate education in South Africa. They argue that it is neither
desirable nor possible for students to be ‘generalists’ – or to engage with
extra-academic contexts before they have reached a minimum level of
expertise within their disciplines. These are valid concerns which need to
be awarded due consideration.

The reality of the South African situation is such that many under-
graduate students are engaging with – and learning within – ‘contexts of
application’. In the radiography departments of the training hospitals,
for example, undergraduate student radiographers contribute to the
workload and service delivery. This is partly planned for because the
radiography curriculum requires that students gain clinical experience in
the real world practical setting. However, an additional service
responsibility has been placed on students, in some departments, due to
the shortage of qualified radiographers and limited hospital budgets.
There are similar situations in other contexts. In many schools, teachers
are not yet qualified and are continuing their training through in-service
programmes, particularly in areas of mathematics and science. Civil
engineering students have been brought in to assist communities in
informal settlements with the provision of basic services.

The issue to be addressed here is how to ensure that students are
adequately trained within such ‘contexts of application’, and that they
are able to integrate experiences across areas of learning – both within
and outside of academic knowledge production systems. Many higher
education programmes consider work-related projects and learning
contracts to be valid pedagogical tools in a variety of learning contexts.
Most professional training programmes include a practicum, which can
vary from a few weeks to a few years of practical experience at a site of
professional practice. This model can be strongly or weakly transdis-
ciplinary depending on the ways in which the practicum is integrated
into the formal learning programme, is supported, supervised, and as-
sessed. The workplace had been present, both as a learning resource and
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as a site of knowledge production, in many higher education learning
programmes. It is, in fact, a traditional teaching approach for the health
sciences. The training of health professionals frequently happens at the
site of practice, such as a hospital. In this model, a satellite campus is
established in a host institution and a transdisciplinary construct known
as ‘teaching hospital’ is created. This brings elements of the learning
environment (lecture halls, tutorial rooms, libraries, demonstrations,
etc.) into the daily activities and practices of the hospital as a workplace.
Students, as early at the first year, are brought into the workplace, and
are simultaneously acculturated into academic and workplace knowl-
edge systems.

Similar models have been extended and developed in an attempt to
take teaching and learning into different contexts of ‘application’ and
‘implication’. This might involve designing specific programmes for the
needs of a particular industry or workplace. Such programmes are
typical of extra-mural departments, adult learning centres, continuing
education programmes, etc. There is a growing tendency for ‘outreach’
programmes to become formalised and accredited within mainstream
programmes – such as the University of Cape Town’s Trade Union
Educator’s Diploma (DITSELA) – which offers the option for students
to progress into a formal teaching qualification. ‘Service learning’,
which has become one of the criteria for the quality assurance of higher
education, has been conceptualised in the South African context as a
way of enabling students to learn from experience, while preparing them
for responsible citizenship in a changing world (Waghid 2002). Such
‘out-reach’ models are usually temporary, for they responds to relatively
transient needs and, as a result, do not have the infra-structural support
that the health science model claims by virtue of its long established
relationship with the host institution. An integrated service learning
approach could thus provide the beginnings of a new model for higher
education in contexts of development; one that not only takes cogni-
sance of academic development, but which also understands the wider
context of learning and service.

It needs to be acknowledged that learning in the context of appli-
cation is unlikely to happen without disciplinarity. Students will need a
solid grounding in the disciplines associated with their programmes of
study in order to gain full competence in their professions. But it also
needs to be acknowledged that in a development context, students
should also understand how the knowledge production systems of the
disciplines are relevant to extra-academic contexts, if they are to prepare
themselves adequately for South Africa’s diverse social and economic
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needs. A genuinely transdisciplinary approach, which includes discipline
based knowledge, should endeavour for an understanding of appro-
priate disicplinarity. If this is not the case, polarity is likely to occur and
an ‘antidisciplinary’ attitude taken in which vital discipline-based con-
cepts are ignored or trivialised, rather than enlarged through linkages
among disciplines and across contexts.

The label ‘transdisciplinary knowledge production’ is a convenient
one to describe changes in South African higher education, but it needs
to be pointed out that there are many types of knowledge production
that might be described as ‘transdisciplinary’ (Rip 2001). A team of
researchers from different engineering disciplines working with members
of a rural community to improve local water quality might be described
as producing transdisciplinary knowledge; equally, a curriculum devel-
opment team, which consists of engineering lecturers, African language
specialists and educational researchers working together to develop an
engineering curriculum, that takes into account the needs of under-
prepared first year students, could also claim to be producing trans-
disciplinary knowledge. The common feature of transdisciplinary
knowledge production is that it is co-produced across different contexts,
and is intended to be useful to industry, government, and civil society.
These imperatives are present in all transdisciplinary knowledge pro-
duction systems, and knowledge thus produced is always under nego-
tiation. The application of such knowledge is the outcome of a process
‘in which supply and demand factors can be said to operate . . . the
sources of supply are increasingly diverse, as are the demands for dif-
ferentiated forms of specialist knowledge’ (Gibbons et al. 1994). In this
way, knowledge becomes socially distributed and robust.

Transdisciplinarity is a contextualised form of knowledge produc-
tion, and as such, has become aligned with sustainability. In develop-
mental contexts, the need for greater specialisation in the knowledge
society needs to be balanced with integrative practices that recognise the
multi-dimensionality of reality. The inclusion of normative social values
in the disciplines problematises the expert/lay dichotomy, and has the
potential to foster new partnerships between higher education and the
society it serves. The current interest in transdisciplinarity in South
Africa occurs in the context of significant social change. New ap-
proaches have altered disciplinary relations, new inter- and transdisci-
plinary fields have evolved, and new partners are addressing tasks
situated at the boundaries of conventional knowledge structures. The
values of diversity and participation inherent in transdisciplinarity are
necessary for the sustainability of knowledge production in South
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African higher education. New forms of education are emerging to in-
clude stakeholder participation, and knowledge producers are being
sensitised to more comprehensive, inclusive ways of knowing and acting
in the world. South African higher education institutions have taken on
the task of becoming centres of relevance; it remains to be seen whether
they can also become centres of excellence.
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