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Abstract

Innovation and entrepreneurship have been increasingly recognized as drivers of socio-economic
development. The term innovative entrepreneur is a relatively new one and could be necessary for
economic growth during a challenging and changing global environment. Previous studies have found
that limited job opportunities for architectural graduates has meant that many have changed careers while
others have had to innovate to survive within the profession. Therefore, architects must transform and
innovate to survive and so should our curriculum. Learning how to train these innovative entrepreneurs
effectively is key. Innovation can be taught and result in improved entrepreneurial skills that develop
better entrepreneurial competence. The challenge is for educators, researchers and policymakers to
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create curricula that will impact design students to foster innovative entrepreneurial graduates and lead
to eventual growth in the economy. This article is the result of a study that explored and measured the
characteristics and dynamics of an innovative entrepreneur in design students. The sample consisted of
South African students from the architecture, interior, graphics and multimedia disciplines. The study
is the first step in understanding what behaviours and attitudes are present in African innovative
entrepreneurs. The findings suggest that there is a relationship between entrepreneurial attitudes and
innovation characteristics and behaviours. These can be nurtured through a dynamic design curriculum
and increase a design student’s propensity to become a better designer within a thriving economy.

Keywords: innovation; entrepreneurship; design; students; architecture
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Introduction

The current business environment is constantly changing. New technologies and globalization
have meant greater opportunities in business and economic development. However, these rapid
changes have also shaped a turbulent, crowded and highly competitive market.! African economies
continue to be constrained and challenged by threats such as poverty, social deprivation and large
income gaps that create inequality.” As a result, people in these economies are being pushed towards
entrepreneurship out of necessity, without any entrepreneurial education or a predisposition towards
business ownership and commercial endeavours.? ‘Creativity, innovation and entrepreneurship have been
increasingly recognized as engines to foster an entrepreneurial culture, driving forward socio-economic
development.’* The traditional career path of working oneself up the ladder in a large organization is
outdated. Entrepreneurship is a great force for economic growth and societal progress.’ Job creators as
opposed to job pursuers are becoming a necessity.°

A 2016 census found a 26.5 per cent unemployment rate in South Africa,’ a figure that highlights
the limited employment opportunities for South Africans. Entrepreneurship has become an important
equalizer, helping to bridge the gap and providing people with opportunities that historically were not
accessible.® Adding to this, communities that host institutions that promote entrepreneurial behaviour can
enjoy trickle-down benefits.” In this current global economy, it has also become increasingly necessary
to think in innovative ways to earn money.'? Currently the fast-paced, changing business environment
requires innovation for survival.!’ Innovation can play an essential role in fostering the economy and
changing industries to create and enhance lifestyles. Innovation has developed as a significant tool to
facilitate positive change in a competitive and increasingly turbulent business environment.!? In the
past decade innovation has received increasing global attention as the best path to development and
prosperity.'? Both entrepreneurship and innovation could drive the development of today’s society to
produce entrepreneurial innovators.

‘Economic realities such as downsizing, labour-force shifts, and restructuring mean that the path
from higher education to sustainable employment is less direct than in previous years.’'* Tertiary education
is no longer a guarantee for employment.!> As a result, there is a renewed interest in understanding how
education can facilitate innovative entrepreneurship to provide graduates with a competitive advantage. '
Governments in emerging countries believe that entrepreneurship and innovation can be taught and
should become the necessary catalyst for future entrepreneurial activity within a growing economy.!”
Universities have started to develop programmes, centres and institutes that focus on nurturing innovative
entrepreneurial thinking.!'®

Creative thinking and the ability to be innovative can affect entrepreneurial competencies and
attitudes and may vary depending on the educational paradigm.'® Therefore, it is necessary to understand
the relationship between innovation and entrepreneurship in undergraduate students so that curricula can
be adapted and developed to facilitate gaps in the current education system.

A study by the Federal Reserve Bank of New York (2009-13) revealed that unemployment among
recent US college graduates was significantly high. For the purposes of their study a college graduate was
considered unemployed if they were working in a job that did not normally require a bachelor’s degree.
The unemployment rate in the USA for recent college graduates averaged 4.3 per cent, compared to
2.9 per cent for past college graduates up until 2013. The results imply that finding a job is more difficult
for those who have recently graduated versus those who graduated a couple of years previously. There is
concern that recent graduates are finding themselves underemployed or working in occupations that do
not require a college degree.?’

A separate study carried out by Georgetown University’s Center on Education and the Workforce
(2012), based on data from the 2009 and 2010 Census Bureau’s American Community Survey, found
that American college graduates with a bachelor’s degree in architecture (13.9 per cent), arts (11.1 per
cent) and humanities (9.4 per cent) experienced significantly higher rates of unemployment. Conversely
those with engineering and business degrees progressed well. Interestingly, both business and engineering
students follow curricula that explore knowledge and skills in innovative entrepreneurship as opposed to
architecture and the arts. Their earnings were 50 per cent higher than the incomes of those who majored
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in the lowest-employed disciplines.?! A follow-up study by the American Institute of Architects and the
National Council of Architectural Registration Boards (2012) found that out of 10,000 survey responses,
78 per cent reported that they were employed as professional architects.?? Although the unemployment
rate is lower than in previous studies, architecture still has one of the highest unemployment rates among
college graduates in the USA.

The UK reports similar unemployment rates. Results of an unemployment study carried out by
Building Design in the UK found that 22 per cent of architects were unemployed. The survey was
carried out over two weeks in February 2013 and included professional and graduate architects in
training. Forty-five per cent of the professional architects were self-employed, highlighting a trend
towards more freelance work within the profession. Among graduates in training 44 per cent were
unemployed, 20 per cent were employed in an architecture-related business, 18 per cent were employed
in a non-architecture-related business, and a further 18 per cent were self-employed, meaning only
38 per cent of graduates were making it into the profession. Among the graduates in training who were
not employed by a practice: 69 per cent were doing non-related architectural work; 8 per cent were
running their own architecture practice; 9 per cent were doing freelance work for architecture practices;
10 per cent were freelancing for other construction-industry related businesses; and 4 per cent were
teaching architecture.’® These figures show an inclination among professional architects in the UK
towards innovative entrepreneurship moving beyond the field of architecture.

To date there is no updated study on employment rates for architecture graduates in the UK or the
USA, and no similar studies have been carried out in South Africa. What is interesting about these studies
is that, for numerous reasons, many practising and recently graduating architects have shifted from a
career in architecture to pursue employment elsewhere. A commonly held belief often expressed to
students and young architects from experienced professionals is that ‘recession is — to an extent — good
for young architects. The logic goes that lower employment rates force graduates to innovate and find
robust ways to survive in the profession which serve them for years to come’.>* This statement applies
more than ever as architects must transform and innovate to survive.

One place to start to transform these issues is in the education system. There is an increasing demand
for students to graduate as innovative contributors to the global economy. Educational institutes need
to develop curricula that enhance students’ innovative and entrepreneurial abilities to prepare them for

prosperous careers .25

Innovative Entrepreneurs

Innovation and entrepreneurship have been increasingly recognized as drivers of socio-economic
development. The term innovative entrepreneur is a relatively new one, and little in the way of literature or
definition exists to explain it. Although there are many similarities between entrepreneurs and innovators,
being an entrepreneur does not necessarily mean you are innovative. Innovation refers to creativity and
experimentation, which are also key traits of entrepreneurs.?® Innovation occurs at various stages during
the technical, managerial, business and financial parts of the entrepreneurial process.?’ Innovators, much
like entrepreneurs, understand the current opportunities, challenges and direction that need to be taken to
implement a successful venture by gaining support from a variety of networks to create ideas that become
effective realities.?

Innovation is similar to the entrepreneurial process, and entrepreneurship is often defined in terms
of innovation. Therefore, innovation and entrepreneurship are complementary. Innovative entrepreneurs
provide a novel business (product or method) that is new to the marketplace. They can be understood as
people who build a new business from scratch based on an original idea or who offer something unique
within an existing network to fix a problem. Put simply, innovative entrepreneurs act differently to think
different and, in the end, they make a difference.?” What is clear is that innovative entrepreneurs need
innovation to transform entrepreneurship. What is clear from the research is that innovative entrepreneurs
could be necessary for economic growth during a challenging and changing global environment. A variety
of factors interact to cultivate a successful innovative entrepreneur.
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Scholars have recognized that innovative practices and entrepreneurial competencies can be
developed from the earliest years.>® The impact of a holistic and well-integrated design education
has been recognized as a crucial factor in fostering a student’s understanding and eventual attitude towards
innovative entrepreneurship and therefore solving the unemployment gap.3! Innovation can be taught and
can result in improved entrepreneurial skills that develop better entrepreneurial competence.? Attitudes
and behaviours are open to change; therefore, opportunities exist for educators and practitioners to affect
innovative entrepreneurship by identifying and influencing the relevant courses. Consequently, it is
necessary to understand what role pedagogical practices play in the development of students and how
this can eventually lead to students becoming entrepreneurial innovators.>®> The skills required to face the
challenges of the next century will require collaboration among disciplines and multidisciplinary thinking.

The Innovators’ DNA Model

One of the most prominent and promising innovative entrepreneurial models is the Innovator’s DNA
model. Research by Dyer, Gregersen and Christensen defined an innovative entrepreneur as someone
who derives an original idea or who creates novel endeavours that offer a unique value proposition to
start a venture.>* In their extensive study, they found that previous research suggests that only a small
percentage of all entrepreneurs start innovation ventures,>> meaning that an innovative entrepreneur is not
common among entrepreneurs and is a specific and unique person. This model asserts that certain critical
behaviours in the process of innovation can determine the success or failure of an innovative entrepreneur.
The model was validated and tested on 6,000 business professionals from 75 countries on 72 successful and
unsuccessful innovative entrepreneurs with 310 executives. Five hundred of these 6,000 were innovators,
and 100 were inventors of revolutionary products and services.*® The research identified five specific
discovery skills which, the authors argue, underpin innovative thinking. They proposed that these four
behavioural skills and one cognitive skill activate the connections that are the catalysts for innovative
ideas.’” These are:

1. Questioning: a willingness to ask provocative questions that challenge the status quo (their own and
others’ assumptions) to provoke possibilities, connections and insights.

2. Observing: regularly viewing the world through intense observations in new situations as well as
familiar encounters which often trigger fresh ideas.

3. Networking: a social behaviour that actively forms and maintains networks of people with various
perspectives and ideas who provide original insights.

4.  Experimenting: the need for innovators to frequently take calculated risks, actively experiment and
be prepared to fail and try again.

5. Associating: a cognitive process whereby individuals connect disparate ideas in new ways to create
novel possibilities across apparently unconnected disciplines, problems, ideas or fields.

The research reinforced the importance of these constructs for the business world and packaged them
in an accessible and catchy format. Researchers used the DNA metaphor as a way of explaining these
core constructs in innovation and how they may be structured to enhance innovation. Previous innovation
models propose a combination of traits and behaviours, suggesting that innovation and entrepreneurship
are innate and therefore cannot be learned. The innovator’s DNA model defies this by arguing that a
willingness to change your behaviour can increase your potential to become an innovative entrepreneur,
‘but you must CHOOSE to do so’.>® By suggesting that mastery of the five skills can teach anyone
how to become an innovative entrepreneur, the authors present an opportunity to educators.> For this
reason, these five discovery skills have been used by the authors of this article to measure the innovative
behaviours of design students in South Africa.

The Entrepreneurial Attitudes and Innovative Characteristics (EAIC) Study

An extensive literature review defines and discusses the issues around innovation and
entrepreneurship to show how in recent years these concepts have merged into innovative entrepreneurship.
The purpose of this study was to further understand the dynamics of an innovative entrepreneur by

Fostering Innovative Entrepreneurial Design Students: Exploring the Relationship between Innovation 5
Characteristics and Attitudes towards Entrepreneurship in South African Design Students



exploring whether there is a relationship between innovation characteristics and entrepreneurial attitudes
in South African design students. The next step was to operationalize these variables to test the
significance of the relationship and understand more specifically which characteristics and attitudes
are related to innovative entrepreneurship. This study was a non-experimental, quantitative research
design (questionnaires). The research was concerned with gathering objective data that has not been
influenced or manipulated.

As heads of departments in architecture and interior design at both public and private institutions,
we tested our architecture, interior design, graphics and multimedia students for entrepreneurial attitudes
and innovative characteristics (EAIC). The sample consisted of full-time, degree-seeking, undergraduate
architecture students (48.36 per cent) from the University of Johannesburg (UJ) and undergraduate interior
design (29.58 per cent), graphics (13.62 per cent) and multimedia (8.45 per cent) design students from the
Greenside Design Center (GDC) in Johannesburg. The sample was made up of first-year (36.67 per cent),
second-year (37.62 per cent) and third-year (19.52 per cent) students.

Findings

Previous studies used predominantly business students from developed countries and found a
relationship between innovation and creativity. Our study exposed similar findings among design
students as the statistical results highlighted a significant positive relationship between certain innovation
characteristics and entrepreneurial attitudes. However, many of the innovation characteristics did not
correlate with the entrepreneurial measures in our study.

Correlations between Innovation and Entrepreneurial Variables

Efficacy is the ability to produce an intended result. It is about action and doing. Efficacy results
were not surprising as four innovation characteristics correlated with entrepreneurial efficacy. These were
questioning, associating, networking and experimenting. These all involve actions or active participation
such as engaging, critical and divergent thinking, socializing and testing. Observing, a passive behaviour,
was the only innovation characteristic that does not correlate with either entrepreneurial efficacy or
motivation. The results clearly reflect that efficacy is related to the innovation characteristics that
encourage proactive behaviours. This suggests that positive attitudes towards entrepreneurial efficacy are
more likely to develop in proactive students who enjoy doing.

The only innovation characteristic that correlated with entrepreneurial motivation was networking,
a social and interactive behaviour that cannot be carried out in isolation. The nature of motivation and
networking is very similar. An individual with the motivation and skills to network successfully is more
likely to put themselves out there. Motivation and networking go hand in hand.

Interestingly, the literature review does not align with the statistical findings. An extensive literature
review revealed that only experimenting appears to have a relationship with entrepreneurship. Much of
the literature reflects the need for innovative entrepreneurs due to a struggling global economy, especially
in developing countries. However, when students were asked whether they felt ‘the country needs more
entrepreneurs’ and if they felt ‘obligated’ to be an entrepreneur because of this, only half the students
agreed or strongly agreed with this statement, suggesting that the students’ views differ from those of
academics and economists.

Previous studies found that family influence and a history of entrepreneurship in the family had
a significant relationship with a student’s intentions to start a business. However, the results of this
study found that students scored lowest on the two statements about the influence of family in terms of
expectations; having a ‘strong sense of duty to take over an existing family-related business’; and being
around an entrepreneurial family. This suggests that perhaps the influence of family on entrepreneurship
might be dependent on other aspects such as the country, socio-economics or family dynamics.

Correlations of Biological Groupings

In terms of age, there were no significant correlations with any of the seven variables. There were
no significant differences between disciplines for all seven variables. The study had similar findings

Architecture. MPS  18-1 6



to previous studies and found that males had higher mean for entrepreneurial motivation than females.
For innovation, questioning was the only other variable to have overall higher male mean scores than
females. For gender, there were no significant differences among the other characteristics. However,
there was a significant difference in entrepreneurial motivation for race (Figure 1). Interestingly, White
students scored the lowest and Black students had the highest mean score. This could be because people
from an ethnic minority background were previously disadvantaged and now feel a stronger motivation to
prove themselves or that today’s policies, such as Black Economic Empowerment*’, mean that non-White
students now have more opportunity and access to start a business and therefore are more motivated.
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Figure 1 Mean of motivation versus race results in South African design students (Source: Authors, 2020).

There were significant differences with respect to mean scores for entrepreneurial motivation and
efficacy in the year of study. Third-year students had the lowest scores for entrepreneurship (motivation
and efficacy) while first-year students scored highest (Figure 2). This seems contrary to what educators
think about undergraduate degrees. The perception is that older students would be more prepared to start
a business. However, this study shows that as they continue studying, their entrepreneurial motivation and
efficacy decreases. This could be because they are more aware of the reality of the industry and this has
possibly made them more cautious to start a business, or that the educational programme is not set up to
motivate and encourage students to become entrepreneurs; and therefore, as they progress through the
years, their entrepreneurial motivation and efficacy decreases.
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Figure 2 Mean of motivation versus year of study results in South African design students (Source: Authors, 2020).
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The EAIC study is a first step in understanding which characteristics and attitudes make an innovative
entrepreneur. Positive associations suggest there is a relationship which, if nurtured, could increase
one’s propensity to become a successful innovative design entrepreneur. The study precludes definitive
conclusions about cause-and-effect relationships among the variables; we can only speculate as to the
differences found in gender, race and year of study. Therefore, generalizations about the real world must
be carried out with caution.

Intervention

As heads of departments in architecture and interior design at both public and private institutions,
we have re-designed educational programmes to promote innovation. Through a series of workshops, the
staff body of the institutions developed a series of different approaches to the curriculum to make it more
dynamic. We set out in search of a progressive pedagogical ideal which could ultimately be measured.
When reshaping curriculum, we need to have a human-centred approach and we need to be cognizant of
the net cultural effect. To reimagine the traditional understanding of entrepreneurship and innovation we
need to equip students with the necessary skills to address increasingly complex issues.

The challenge is for educators, researchers and policymakers to create a curriculum which will foster
innovative entrepreneurs who could create growth in the economy. It will be important for us to transform
our paradigms of education based on these findings. It is the culture that we as lecturers and learners bring
to discourse that defines the inherent value. In other words, learning has no prescribed methodologies.
It can occur in myriad spaces, processes or conditions. It is what we define through consensus to
be the appropriate for our time, with the necessary values which support a diverse, multicultural and
learner-centred utopian pedagogical condition for now.

Subsequent to the EAIC study we have implemented key strategies in our design curricula to enhance
and build on these characteristics and relationships, and equip students with the necessary skills for the
next few decades. The interventions were then articulated across the various characteristics defined by the
innovative entrepreneur to foster entrepreneurial innovation in design students.

Questioning

Traditionally the lecturer embodies and is the source of knowledge. However, today we recognize
that a single lecturer with a specific background and understanding of the world is naturally a biased
voice. This contradicts the modern concept of widening discourse to multiple contributions of knowledge.
We intend to flatten the ‘master’ and ‘student’ paradigm at our respective schools and to transform the
lecturer’s role into that of facilitator instead. We encourage lecturers to play this facilitation role in design
workshops, sharing their knowledge and encouraging students to both share experience and question
knowledge. The student contact classroom is a discursive and engaging design studio format and uses a
participatory methodology, which leads to discussions that introduce the values of plurality and diversity.

These pedagogical changes have created a new synergy in our studio culture. In addition, two
other strategies to encourage participation and further promote equality of voices in the space were
participation in peer reviewing and adopting a different physical arrangement in the classroom from
cinema-style seating to central, focused seating arrangements. The intention is to challenge the status
quo (their own and others’) while allowing participants to exchange ideas without dependency on a
lecturer. Facilitators ensure all learners participate in the discussion by asking students relevant questions
to provoke possibilities, connections and insights. The facilitator also has to balance the class between the
presentation of new material, debate and discussion in such a way that the outcomes of the module are
met, while ensuring that all participants are valued and can contribute to the learning process.

Observing

Visual research and analysis are encouraged through observation, which is also known as architectural
mapping. Criteria for sites for architectural projects were identified to exhibit realistic world problems
with actual communities. Students were expected to visit these sites often at different times of the day and
week to observe a change in patterns over time. Through this practice of observation, research and analysis,
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these learners discover the physical, social and economic constraints of the site, existing site activities,
and existing spatial relationships. They are expected to engage and react to their observations and their
research in their architectural design projects. These real-life case studies assist students to broaden their
knowledge and skills and to practise how to deal with the diverse issues presented. This skill develops the
student’s ability to read real-life situations and develop a methodological process of analysing, reflecting,
decision making and intervening.

Networking

To facilitate networking among peers, students are assigned to work in groups. Networking across
disciplines (horizontally) and years (vertically) is facilitated through collaborative and integrated projects.
For 10 per cent of the yearly curriculum, each facilitator/lecturer develops a project focused on their own
interests and research. These are presented as electives to the students who select their first, second and
third choices. The students select the projects that align with their interests. Each elective is averaged out
to contain a similar amount of first-, second- and third-year students. In some cases, the projects were also
integrated across disciplines to include interior design, graphics and multimedia students. The idea of
creating cross-collaborative studios is not new. However, it was important to cross-pollinate the students
and lecturers to allow for social behaviour that involves actively forming and maintaining networks of
people with various perspectives and ideas that each student can access for original insights. At an
architectural industry level, the lecturers were encouraged to foster a strong engagement with the industry
through guest lecturers and industry representatives. This also requires the lecturers to attend networking
events such as product launches and awards.

Experimenting

Experimentation focuses on a discursive self-learning process as opposed to being fixed on an output
and getting it right. Learning about design through making is important because learners develop an
understanding of what does not work and learn to see failure in a positive light. The authors established
a fabrication laboratory to implement a more robust relationship between creativity, entrepreneurship
and innovation through new technologies. Our institutions have invested significant capital into new
technologies for the development of fabrication laboratories. Institutions are continuously developing
new curricula to support experimentation methodology. This methodology forced the authors to review
the assessment rubric and align it with levels of exploration, diverse approaches to a problem, a range of
experimentation, and reflection on the process as opposed to measuring the output. The laboratory not
only fosters an unscripted learning path, it locates students in the contemporary era where digital design
technology is the norm. Students are also made aware of and encouraged to consider that new innovation
will be patented and that the legal department is available to support that level of entrepreneurship culture.
We have established that there is a need for innovators to frequently take calculated risks and that the
rewards are tenfold and worth pursuing.

Associating

Contact periods with students have been shortened. The learning is problem-oriented, personalized
and accepting of participants’ needs for self-direction and personal responsibility. The sessions were
de-siloed and structured around learning methods such as studio, lectures and tutorials rather than design,
construction, etc. Projects are taught in an integrated manner covering multiple subject outputs for each
project. In the authors’ opinion, successful learning occurs when three thinking processes are integrated
to connect disparate ideas in new ways and create novel possibilities across apparently unconnected
disciplines, problems, ideas or fields. These thinking processes are: design thinking (brainstorming and
sketching), critical thinking (debate, analysis and discussion) and logical thinking (experimenting, testing
and making). All design studio sessions rely heavily on critique. More time has been allocated to this
type of learning to encourage associative thinking.
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Entrepreneurial Efficacy

Student expectations are articulated, clarified and managed by the learner and facilitator. As authors,
we found that lectures can tend to prescribe briefs which have little or no relationship to learners. The new
objective is to move away from ‘designing an art studio for an artist on a hill’ and instead allow learners
to co-write the briefs. These briefs would bring the learners closer to their own references of architecture
and space. We created an inclusive approach in our curriculum in which students can contribute to the
project by bringing their personal narrative. For example, a design project in first year was to design a
space for one person based on a daily private practice. This structure would be located in a public space
of their choice for others to use for the same function. As part of the mapping exercise, learners were
required to document their own private practice of their choice, for example, braiding their hair, praying,
exercising, etc. In this way students were allowed to co-author the brief. What we found was that learners
presented their design concepts more confidently because it was personal and that they could boldly share
with others how they arrived at their designs. The architectural process was now owned by the student,
bringing embodied knowledge to the design process.

Entrepreneurial motivation

To strengthen entrepreneurial motivation, the authors have developed a relationship with the business
schools through teaching and content exchange. This has been introduced as an entrepreneurship module.
Studying this subject allows students to gain a business understanding of the design industry. Students
can envisage a professional career path as an entrepreneur in architecture by highlighting specific roles,
responsibilities and relationships in the profession. Characteristics of entrepreneurs, developing an
entrepreneurial mindset, and pathways into entrepreneurship, as well as soft skills, (interpersonal skills)
are integrated with design office practices (management structures, legislation, governing bodies, duties
and responsibilities of role players), and are explained and compared.

Conclusions

Curriculum planning in design requires constant reflection because it is not situated in a vacuum.
These curriculum revisions required 100 per cent buy-in from colleagues and could contribute significantly
to a larger cultural transformation in our design schools. This proposed methodology can only be
developed and tested over time. The authors expect to see some failures, but are also starting to see some
qualitative positive results. These interventions are merely the beginning of a long series of approaches to
facilitate a more balanced pedagogy.

The authors believe strengthening and reshaping the curricula will eventually transform design
pedagogy to align with global economic trends. The informal feedback so far from learners and lecturers
has been both positive and negative regarding curriculum interventions. Generally, students feel the new
programmes are interesting and help to ground the schools as a whole. The authors have observed students
express a newfound appreciation for peers with different skills and perspectives.

Students have become more engaged in the studio and have developed a supportive role to each other.
Class attendance has increased, and dropout rates have decreased. Learners are developing a level of
empathy for each other and their own learning development.
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37 Dyer et al., ‘The Innovator’s DNA’.

38 Dyer and Gregersen, ‘Are You an Innovative Entrepreneur?’

39 Menold et al., “The Characteristics of Engineering Innovativeness’.

40 Race classifications in South Africa, Apartheid, is defined as a system of institutionalized racial
segregation created by the minority White Afrikaner government in the early 1900s. Classification of race
was used to identify and categorize in the application of the various laws of segregation. Since 1994 a new
constitution has been enshrined for democracy. However, the latent impact of the marginalized is still rife
and the need to use classification still exists, but for the intention of promoting access to opportunities.
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