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ABSTRACT

The volatile nature of the entrepreneurship environment requires specific
characteristics from individuals entering the field. These traits can be developed
through entrepreneurial learning, utilising a method- and design-based approach
known as design thinking (DT). Design Thinking prioritises the entrepreneurial
process, particularly the mindset and skills of student entrepreneurs. It also
encourages student-centred learning by ensuring that the acquired skills are
applicable to real-life situations. The study evaluated the inclusion of DT as an
entrepreneurship and business development tool at the Durban University of
Technology. Entrepreneurial learning through a design-based and method approach
was conceptualised. A quantitative research approach was used, focussed on
students who have either enrolled in entrepreneurship modules that follow the DT
approach or in courses that do not follow the DT approach, for comparative purposes.
The collection of data was done using a semi-structured questionnaire. Thereafter,
SPSS version 24 was used to analyse the collected data. The study results showed a
lack of awareness concerning DT, and that most participants have not enrolled in DT
boot camps or workshops. This lack is evident in the limited number of ventures
undertaken by participants. In conclusion an intervention is recommended which will
allow the incorporation of DT into the Higher Education Institution curriculum to foster

innovation and the execution of novel ideas.
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CHAPTER ONE
1. INTRODUCTION

1.1. INTRODUCTION AND BACKGROUND

Entrepreneurship is defined as the pursuit of business ventures where individuals take
risks and manage trade to create new products or services (Hisrich, Peters and
Shepherd 2018). According to Ndlovu et al. (2023), successful entrepreneurs possess
skills such as resilience, creativity, as well as adaptability, and they constantly search
for opportunities to address problems and innovate. Entrepreneurship is therefore
important in driving economic growth, job creation, and social change. In addition,
Aldrich (2019) states that entrepreneurship also promotes social mobility and
inclusivity by availing opportunities for persons from diverse cultures and backgrounds
to start businesses. However, while entrepreneurship offers potential rewards, it also

comes with challenges such as funding constraints and market competition.

The origins of entrepreneurship can be traced back to ancient times; it has evolved
with each era, from the agricultural revolution to the industrial age, and now to the
digital age (Baron and Shane 2017). Today, entrepreneurs have access to various
resources and tools to start and scale their ventures, including crowdfunding platforms,
incubators, accelerators, and online marketplaces. Social media and e-commerce
have also opened new avenues for entrepreneurs to reach customers (Chinomona
and Maziriri 2015; Daniel 2016).

Traditionally, entrepreneurship has been taught using a business administration
perspective, where the world is seen as linear with known inputs and outputs, and
where future prediction is central. However, the world of entrepreneurs is quite
different, characterised by an environment that is highly uncertain, demanding specific
characteristics from individuals who venture into the field (Linton and Klinton 2019).

Pedagogical approaches, such as Design Thinking (DT), have been found to enhance
entrepreneurship education. Design Thinking is a problem-solving, human-centered
approach that emphasises empathy and creativity (Razzouk and Shute 2018). It can



be applied in various fields, including education, to provide practical and hands-on
learning experiences. Other pedagogical approaches include project-based learning,
flipped classrooms, and collaborative learning, which promote teamwork,
communication, and critical thinking (Blenker et al. 2014; Fayolle 2008; Hagg and
Kurczewska 2016; Heinonen 2007; Higgins et al. 2013; Robinson et al. 2016).

This study conceptualises learning entrepreneurship through a design-based and
method approach. Design Thinking has gained attention in entrepreneurship
education as it fosters innovation and problem-solving skills among aspiring
entrepreneurs. Kimbell (2011) argues that DT is an approach that allows students to
experience the world outside the classroom and to engage with real-world users and
customers to obtain feedback. Dam and Siang (2021) posit that DT is a process of
obtaining the challenging assumptions of the user as well as the problems and using
that information to create an innovative solution which can be prototyped and
assessed. This process should ensure that higher learning institution’s
entrepreneurship training involves solving problems through purposeful innovation.
Therefore, by incorporating DT principles into entrepreneurship education, educators
can provide students with practical, hands-on, learning experience that prepares them
for the dynamic nature of the business world (Auernhammer and Roth 2021; Micheli
et al. 2019; Tham 2021).

Entrepreneurship education has evolved over time, with a shift towards combining
traditional and innovative teaching methods (Kuratko 2015). However, there are gaps
and limitations in entrepreneurship education in Africa, such as a lack of focus on
developing an entrepreneurial mindset, and challenges in accessing education and
resources. Despite these challenges, there is growing recognition in Africa of the
importance of entrepreneurship education, and initiatives have been implemented to
improve entrepreneurship education as well as foster an entrepreneurial ecosystem
(Gamede 2019; Ndlovu et al. 2023; Nkomo 2015).

It has been argued that universities should focus on research and transferring
knowledge. Whilst this can be viewed as the main practice of universities, innovation
is another phenomenon that researchers in universities consistently strive for (Jami

and Gokdeniz 2020). Innovation and entrepreneurship have a close relationship even

2



though they are distinct concepts (Dieffenbacher 2023). Kahn (2018) posits that
innovation is the process of generating new ideas, products, and business models
whilst entrepreneurship goes beyond that; it takes the risks and responsibilities of
taking those new ideas to the market and bringing the business model to life.
Universities are thus the perfect agent in the ecosystem of entrepreneurship, enabling
an environment in which entrepreneurs can contribute towards societies through
commercializing their research output, and providing solutions for the betterment of

our societies (Universities South Africa 2023).

Higher education institutions must develop more entrepreneurs and innovators in
order to improve employment rates through creative enterprises and ideas (Jwara and
Hoque 2018). There must also be novel approaches to innovation and
entrepreneurship education given the high failure rates of SMMEs. For example,
higher institution curricula must consider the failure rates of SMMEs so that students
can be equipped to overcome obstacles and increase their chances of success (Jwara
and Hoque 2018; Linton and Klinton 2019).

Design Thinking is essential for business ideation, however, its importance has not
been sufficiently demonstrated. This research study aimed to compare the methods
approach with Design Thinking for teaching entrepreneurship and business

development.

1.2. RESEARCH PROBLEM

Higher education institutions (HEIs) have the difficult task of developing their curricula
taking into account the demands of labour markets in a world that is dynamic,
increasingly technologically oriented, andpresenting ill-defined difficulties (Griffin,
Muniz, and Espinosa 2012). According to the World Economic Forum (2025),
problem-solving and creativity are two of thetop five skills that employers will be
looking for. They are frequently referred to as twenty-first century skills; the new
skills that students should have in addition to the former basic knowledge and skill
expectations, particularly in light of the adoption of new technology (Binkley et al.
2012). Increasing unemployment rates in South Africa and the lack of new solid

business prospects are problems that need to be urgently addressed because, if



left unattended for too long, South Africa will be left with only a few economic
activities, which will have a negative impact on the stability of the nation. Therefore,
there is a need for interventions in entrepreneurial education, to introduce and
execute DT, for entrepreneurs to have the additional skills set necessary to succeed
in a variety of environments. Since Universities of Technology (UoT), like the DUT,
already offer a variety of programmes that encourage entrepreneurship, the UoT
will be a key force behind the integration of DT into the curriculum with concrete
measurements. To incorporate DT into the entrepreneurial curricula easily,
Sarooghi et al. (2019)created an opportunity design framework in which the idea of
DT is linked to an alignment-based paradigm. It is imperative to integrate
entrepreneurial processes intothe existing curricula in a way that enables students
to develop new skills and competencies in a secure, user-friendly, learning

environment that minimizes the risk of failure.

1.3. AIM AND OBJECTIVES OF THE STUDY
1.3.1 Aim

The aim of the study was to evaluate the inclusion of Design Thinking as an
entrepreneurship facilitation method at DUT.

1.3.2 Objectives

The following objectives were sought to be achieved by this study, to assist in
achieving the overall aim:
e To evaluate the influence of Design Thinking on students’ entrepreneurial
ambition and/or intention.
e To assess how Design Thinking enhances students’ entrepreneurial mindset.
e To determine the feasibility of including Design Thinking as an entrepreneurship
facilitation tool.

1.4. RESEARCH QUESTIONS

¢ In what ways does Design Thinking influence students’ entrepreneurial ambition

and/or intention?



e What is the influence of Design Thinking on students’ entrepreneurial mindset?
e What is the feasibility of including Design Thinking as an entrepreneurial

facilitation tool at DUT?

1.5. SIGNIFICANCE OF THE STUDY

Incorporating DT as a tool for entrepreneurship education at the DUT is important in
addressing the evolving landscape of business education. Recognising the challenges
faced by aspiring entrepreneurs, this study aimed to bridge the gaps in traditional
entrepreneurship education. The incorporation of DT in teaching not only equips
students with essential skills such as creativity, problem-solving, and empathy, but also
cultivates their mindset of innovation which is critical in today’s competitive business
world. This study is poised to not only improve entrepreneurship within DUT students
but to contribute towards producing graduates who are job creators instead of job

takers, reducing the unemployment rate among DUT graduates.

1.6. OUTLINE OF THE STUDY

Chapter 1: Introduction
This chapter presents a detailed introduction and background of the study, the problem

statement, research aims and objectives, and significance of the study.

Chapter 2: Literature review
Recent literature and the theoretical framework of the study are discussed in this

Chapter.

Chapter 3: Research methodology
Chapter 3 describes the research methodologies used in the study, including tools to

conduct and test the research hypothesis.

Chapter 4: Results and discussion
This chapter details the research findings, analyses of the data collected, and

interpretation of the results.



Chapter 5: Conclusion, limitations of the study and recommendation
Chapter 5 presents an overview of the key study findings and conclusions, as well as

recommendations to improve entrepreneurship education at the DUT.

1.7. CHAPTER SUMMARY

This chapter presented an introduction to the study and discussed the research
problem. The aim, objectives, and rationale that motivated this study are also provided.
Furthermore, the framework of the study chapters were described. The next chapter
will present a review of the relevant literature and theories that illuminate how DT can

be included as an entrepreneurship facilitation method at DUT.



CHAPTER TWO
2. LITERATURE REVIEW

2.1. INTRODUCTION AND ENTREPRENEURSHIP DEFINED

The preceding chapter outlined the background, research problem, aim and objectives
of the study. This chapter provides a review of the literature pertaining to
entrepreneurship and DT. The chapter begins by outlining the significance of
entrepreneurship, followed by an articulation of the history of DT and entrepreneurship
education, from a global, African, and South African perspective. Lastly, the chapter
ends by describing the paradigm shift in higher education including the incorporation
of DT.

Entrepreneurs can be defined as people who engage in business, where they manage
and take risks related to trade and the creation of new products or services (Diandra
and Azmy 2020). They are driven by a deep passion for innovation and are willing to
invest their time, resources, and energy into pursuing their ideas. Successful
entrepreneurs possess a unique set of skills including creativity, resilience, and the
ability to conform to evolving market conditions. Entrepreneurs constantly seek
opportunities, identify problems, and develop innovative solutions to address them.
Through entrepreneurship, individuals can transform their ideas into thriving

businesses, creating value for themselves and society (Ndlovu et al. 2023).

Entrepreneurs play a critical part in growing the economy and the creation of jobs.
They are often seen as the engines of innovation, bringing new ideas and technologies
to market (Daniel 2016). In addition to driving economic growth, entrepreneurship also
promotes social change by addressing societal challenges and creating opportunities
for underrepresented groups. However, entrepreneurship is not without its challenges.
Entrepreneurs come across a great number of obstacles such as funding constraints,
market competition, and barriers with regulatory boards. Despite these challenges, the
rewards of entrepreneurship can be immense, both personally and professionally

(Chinomona and Maziriri 2015). By taking calculated risks, entrepreneurs have the



potential to achieve financial independence, make a meaningful impact, and leave a

legacy.

The documented origins of entrepreneurship date back to ancient times, around 1700
BCE, when the trade in obsidian was prevalent (Vladasel, Lindquist, Sol and Van
Praag 2021). The agricultural revolution brought a shift from roaming for resources to
farming and specialisation, giving rise to early entrepreneurs. Then the industrial age,
fuelled by energy availability and a large labour pool, saw the emergence of influential
entrepreneurs such as Henry Ford. The digital age has further accelerated
entrepreneurship, with the rise of technology enabling the creation of innovative start-
ups and online businesses (Katz 2003). Today, entrepreneurs have access to a diverse
and vast number of tools and resources to help them start and scale their ventures.
These include crowdfunding platforms, incubators and accelerators, as well as online
marketplaces. Additionally, the rise of social media and e-commerce has paved new
avenues for entrepreneurs to reach and connect with customers (Lekhanya 2013;
Sehar et al. n.d.; Wang et al. 2019). As the business landscape continues to evolve,
entrepreneurship will remain a key driver of economic growth, innovation, and social

change.

2.2. SIGNIFICANCE OF ENTREPRENEURSHIP

Entrepreneurship is a vital force for driving economic and social progress in society. It
is of paramount importance for economic growth, job creation, wealth generation,
technological and social advancement, as well as overall societal progress. Baker and
Welter (2020) states that entrepreneurship serves as a catalyst for innovation, drives
economic development, and fosters resilience and adaptability in the face of changing
environments. It encourages competition, fosters creativity and problem-solving, and
promotes the efficient allocation of resources. Furthermore, entrepreneurship also
promotes social mobility and inclusivity by availing opportunities for individuals from
varied backgrounds to establish businesses and achieve economic independence.
Additionally, entrepreneurs play a crucial part in driving economic sustainability and
addressing pressing world-wide challenges, such as climate change and inequality
(Akhmetshin et al. 2019).



Entrepreneurs have been instrumental in developing new products, services, and
technologies that contribute to overall economic development. This is done through
identifying opportunities and taking risks, thus fostering economic progress and
prosperity. Businesses are established and expanded by entrepreneurs, they generate
employment opportunities, which contribute to reducing unemployment rates and
stimulating economic activity (Audretsch and Moog 2022). Entrepreneurship acts as a
catalyst for job growth and provides opportunities for individuals to work and earn a
living. Wealth is created for both entrepreneurs and the wider society. Hence,
successful entrepreneurial ventures can generate significant profits and financial
success for business owners. This, in turn, can lead to increased wealth and economic
prosperity for individuals and communities. Furthermore, successful entrepreneurs
often reinvest their profits into new ventures or philanthropic initiatives, contributing to

wealth distribution and social welfare (Pellegrini 2022).

The ability of entrepreneurs to identify societal needs and develop innovative solutions
drives progress in various fields. From technological advancements to social impact
initiatives, entrepreneurship has the power to address challenges, improve living
standards, and create positive change in society (Ndlovu et al. 2023). Most
importantly, entrepreneurs possess the ability to adapt to changing circumstances and
overcome challenges. They have the drive and resilience to navigate uncertain
environments and seize opportunities, even amid adversity. This adaptability
contributes to the overall resilience and dynamism of the economy and ensures its

ability to withstand and recover from shocks and disruptions.

In addition to economic and social benefits, entrepreneurship also fosters a culture of
creativity, problem-solving, and innovation. Entrepreneurs are often driven by a desire
to create something new or improve existing solutions. They constantly seek out
opportunities for growth and development, pushing the boundaries of what is possible.
This mindset of continuous improvement and innovation permeates throughout
society, influencing not only businesses but also other sectors such as education,

healthcare, and government.

The entrepreneurial spirit encourages individuals to think critically, challenge the status
quo, and find creative solutions to complex problems (van Reine 2017). This may be
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the reason why criticism of the education system for prioritising the creation of workers
rather than entrepreneurs has been increasing. The main criticism has been around
schools focusing on respecting authority, punctuality, measurement, basic literacy, and
arithmetic, which stifles creativity and independence. Some argue that the education
system should place more emphasis on cultivating entrepreneurial skills such as
critical thinking, problem-solving, and adaptability (Ratten and Usmanij 2021).
Nurturing these skills better equips individuals to navigate the challenges of
entrepreneurship and seize opportunities for innovation (Forcher-Mayr and
Mahlknecht 2020). Additionally, there is growing recognition of the need for inclusive
entrepreneurship, where underrepresented groups are given equal access to
resources and support to start and grow businesses. This can help address systemic
barriers and create a more diverse and inclusive entrepreneurial ecosystem.
Ultimately, entrepreneurship offers individuals the freedom to pursue their passions,
make a positive impact, and shape their own destinies. However, the need for financial
security still leads to the preference for employment over entrepreneurial pursuits,

resulting in limited financial freedom and skills passed down to future generations.

Theoretically, entrepreneurship offers the potential for financial stability and prosperity,
especially in low- and middle-income countries (LAMIC). This may be due to limited
access to capital, lack of supportive infrastructure, and regulatory barriers which often
make it difficult for aspiring entrepreneurs to start and grow their businesses (Cant
2016; Gamede 2019). Additionally, cultural and societal norms may discourage risk-
taking and innovation, further hindering entrepreneurial activity. Despite these
challenges, entrepreneurship continues to be a powerful force for change and
progress. Governments, organisations, and individuals are recognising the importance
of supporting and promoting entrepreneurship as a means to drive economic growth,
create jobs, and address societal issues (Fourcade and Khurana 2013). Various
initiatives, such as incubators, accelerators, and funding programmes, are being
implemented to provide aspiring entrepreneurs with the resources and support they
need to succeed. However, the remaining gap is the incorporation of entrepreneurship

into higher education curricula.
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2.3. PEDAGOGICAL APPROACHES

Pedagogy refers to techniques and strategies employed by educators, encompassing
various theories and approaches that shape their teaching style (Hagg and
Gabrielsson 2019). These approaches involve using innovative pedagogical practices,
such as the DT approach, that promotes the development of critical thinking skills,
creative confidence, and the capacity to think in unconventional ways, encouraging
individuals to explore diverse perspectives and ideas (Hagg and Gabrielsson 2019).
There are various pedagogical approaches that can be employed in education to
enhance learning experiences for students. Prevalent pedagogical approaches
include constructivism, social constructivism, behaviourism, cognitivism, liberationism,
collaborative learning, differentiated instruction, project-based learning, flipped
classroom, reflective, integrative, and inquiry-based approaches (Blenker et al. 2014;
Fayolle 2008; Hagg and Kurczewska 2016; Heinonen 2007; Higgins et al. 2013;
Robinson et al. 2016).

Pedagogical approaches typically centre on the mental processes involved in learning,
such as perception, memory, and problem-solving (Higgins et al. 2013), neglecting
equally important processes that emphasise active, hands-on learning that
encourages students to construct their own knowledge through experiences,
reflection, active participation, and problem-solving. The promotion of group work to
solve problems and complete tasks, promoting teamwork, collaboration, encouraging
communication, and cooperation is a common approach (Heinonen 2007; Robinson
et al. 2016). Equally common is the promotion of students engaging in real-world
projects, encouraging them to apply their knowledge and skills to solve authentic

problems.

It is noteworthy that different subjects may require different approaches; and often a
combination of approaches may be used depending on the setting and subject matter.
These methods empower students to recognise their own abilities, leading to
enhanced self-confidence and self-esteem, allowing students to achieve their
maximum potential, and fostering a strong basis for learning. However, the integration
of different subjects and disciplines to create a more holistic learning experience is still

lacking. Conventional classrooms and the real world are often disconnected, operating
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independently without meaningful integration or exchange of ideas. Similarly, there are
disciplinary boundaries in the work fields that often restrict the flow of knowledge and
expertise, preventing subject matter experts from venturing into unfamiliar territories
(Higgins et al. 2013; Middleton and Donnellon 2014). This continued disconnect

between institutions of learning and workplaces, calls for change.

Previous studies have highlighted the benefits of incorporating real-world problems
into the classroom (Achmetli et al. 2019; Baysal and Sevinc 2022). For example, a
study in Singapore found that using real-world problems in mathematics lessons
generated rich classroom discussions and improved problem-solving skills (Achmetli
et al. 2019; Baysal and Sevinc 2022). The value of real-world practical projects in
education, especially higher education, is vital because it teaches students that
research and innovation spaces should not be detached from the real world. This
encourages students to connect their own experiences and perspectives to the topics
and issues being discussed, so that the ideas and solutions being provided are
contextualised. Successful real-life innovations with long-lasting impacts have been
shown to have had a multidisciplinary team, therefore, students at HEIs should be
encouraged to work with individuals from other disciplines so as to develop their skills
in solving and tackling real-world problems (Kauppi et al. 2020; Mard and Hilli 2022;
Onodipe et al. 2020; Rajabzadeh et al. 2022; Sikstrdom et al. 2022).

2.4. HISTORY OF DESIGN THINKING

Design Thinking has been evolving since the 1960s and has incorporated ideas,
methods, and perspectives from various fields. It has also been influenced by multiple
approaches and influential figures from various disciplines. Its evolution can be traced
from its nascent stages in the 1960s, characterised by the emergence of distinct

approaches in America and Scandinavia (Elsbach and Stigliani 2018).

In America, there was the design science movement led by Buckminster Fuller, which
aimed to apply scientific principles to design and solve systemic failures through
interdisciplinary collaboration (Auernhammer and Roth 2021). In Scandinavia, there
was a cooperative design approach that emphasized participatory design involving

different stakeholders in the design process (Gronman and Lindfors 2021). Key figures
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who significantly contributed to the development of DT, include Fuller, Herbert Simon,
Victor Papanek, Horst Rittel, and Melvin M. Webber. These individuals introduced
novel perspectives, methodologies, and ideas that shaped the trajectory of DT
(Eriksson 2022).

Design Thinking has emerged as a significant concept within the broader field of
design theory. Design theory encompasses various perspectives, methodologies, and
frameworks that aim to understand the principles and processes underlying the design
practice. Design Thinking can be seen as a specific approach within the larger
framework of design theory since it incorporates elements from various design
theories and disciplines, including but not limited to industrial design, architecture, and
human-computer interaction. It draws upon theories of problem-solving, creativity, and
user-centred design to provide a structured approach to tackling complex problems
and driving innovation (Tham 2022). Most importantly, it has contributed to the
evolution and diversification of design theory by offering a distinct problem-solving
methodology emphasising the importance of empathy, collaboration, and iterative
processes in design practice (Auernhammer and Roth 2021; Micheli et al. 2019; Tham
2021). This is how it became a mainstream approach in various sectors and has been

embraced for its potential to drive growth, innovation, and social change.

2.5. PEDAGOGICAL APPROACH TO DESIGN THINKING

A universal definition for DT does not yet exist; it is commonly defined as a human-
centred approach to problem-solving (Micheli et al. 2019). Its foundations are based
on the significance of understanding users and their needs, through cultivating
empathy and emotional intelligence (Achmetli et al. 2019; Micheli et al. 2019; von
Thienen et al. 2023). Users are actively involved in problem-solving as opposed to
working on assumptions about user needs or basing it on user need surveys (Micheli
et al. 2019).

Design Thinking is typically used in business for developing new products and
services. It became widely adopted in corporations and organisations, where it is
utilised to improve business through innovation (Auernhammer and Roth 2021;

Edelman et al. 2021; Ku and Lupton 2022). However, DT can be applied in various
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fields, such as product design, software development, and even education. In the field
of education, DT can be used as a tool for teaching and learning in order to achieve
empathy with learners, as well as ensure successful engagement and achievement of
learning objectives (Heinonen 2007; Kavousi et al. 2020). In addition to emphasizing
the importance of understanding the needs of students, it encourages creativity,

collaboration, and experimentation.

Student learning experiences in DT can be adjusted and diversified by educators to
be engaging according to the needs of the student. Adopting DT can have a systemic
impact on organisations because students are empowered to become critical thinkers,
problem solvers, and innovators (Higgins et al. 2013; Rajabzadeh et al. 2022).
Incorporating DT into the HEI curriculum can therefore create an environment where

the needs of the students are centred through attaining empathy.

Contemporary pedagogical approaches similar to DT include ADDIE (analyse, design,
develop, implement, and evaluate), Agile, and SAM (Successive Approximation
Model). The ADDIE model is a systematic approach to instructional design - the
process of creating effective and engaging learning experiences (Sharif and Cho 2015;
Spatioti et al. 2022). The ADDIE model provides a framework for educators to follow
when designing and developing instructional materials (Spatioti et al. 2022). This
approach analyses the end-user need, through information gathered from interviews,
surveying, direct observation, reviewing existing data, existing documents, and
existing training programmes (Shakeel et al. 2023). Conclusions are drawn based on
the gathered information. Then the learning needs and goals of the learners are
determined to create learning materials and these then implemented (Shakeel et al.
2023; Valverde-Berrocoso and Fernandez-Sanchez 2020). Lastly, the effectiveness

and impact of the learning materials are assessed (Shakeel et al. 2023).

The Agile approach utilises an iterative and collaborative approach. Instead of
following a linear process like the ADDIE model, it involves breaking down the design
and development tasks into smaller, manageable chunks called iterations (Akhmetshin
et al. 2019; Fischer et al. 2022). During these iterations, the development team works
on a set of prioritized tasks, delivering a working product increment at the end of each
chunk. This approach allows for flexibility and the ability to respond to changing
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requirements and feedback (Frydenberg et al. 2018; McAvoy and Sammon 2005). It
also provides frameworks and practices to help teams effectively persevere under

uncertain and turbulent environments (Fischer et al. 2022).

The SAM is an iterative instructional design model that emphasises collaboration and
rapid prototyping (Allen and Sites 2012; Wolverton and Hollier 2022). Similar to Agile,
SAM breaks down the design process into smaller, manageable chunks (Svihla 2017).
Each iteration involves the design team working closely with stakeholders to develop
and test prototypes (Allen and Sites 2012; Svihla 2017; Wolverton and Hollier 2022).
Feedback gathered during each iteration is used to refine and improve subsequent

iterations.

These instructional design tools assist both learners and educators to overcome
cognitive rigidness caused by mastering theoretical knowledge without acquiring the
requisite practical skills (Edelman et al. 2021). It is thus important to supplement
theoretical learning with practical experience so that students are equipped with real-
world applicability, broad problem-solving abilities, and multidisciplinary knowledge
that fosters systemic solutions to problems (Auernhammer and Roth 2021; Mard and
Hilli 2022; Rajabzadeh et al. 2022). When multiple sectors collaborate to find solutions,
often the root issues are identified and addressed in the proposed solution, using the
wider perspective (Mard and Hilli 2022; Rajabzadeh et al. 2022).

The values and principles of the approaches discussed above are rooted in authentic
human interactions, collaborating with end-users and teammates, and delivering a
working solution to the customer's problem. These approaches differ from DT in being
slow, methodical, and having a primary focus on providing solutions for predefined
problems (Shé et al. 2022; Svihla 2017). As DT focuses on finding the right problems
to solve, it directly influences continuous innovation since there is no set goalpost but

a search for solutions to a non-predefined search for problems (Svihla 2017).

Challenges that educators may face with the DT approach include establishing
timeframes for the typically lengthy tasks that are assigned (McLaughlan and Lodge
2019). However, it has been established that in addition to DT encouraging the

submission or presentation of unfinished products, limited timeframes in the institute
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of learning will not pose a great challenge to the DT learning (Pellegrini 2022; Svihla
2017). The expectation to find a balance between being creative and flexible, as well
as being authoritative has been identified as another challenge of this approach since
DT operates in a way that can be perceived to undermine hierarchies or threaten
existing power dynamics (Carlgren et al. 2016; van Reine 2017). In summary, DT has
the potential to transform curricula and pedagogical methods.

2.6. DESIGN THINKING PEDAGOCIAL APPROACH IN ENTREPRENEURSHIP

Design Thinking has gained attention in the field of entrepreneurship and is considered
a valuable tool for fostering innovation and problem-solving skills among aspiring
entrepreneurs (Daniel 2016; Hagg and Gabrielsson 2019). It is increasingly
recognised and utilised in the field of entrepreneurship education as it offers a different
approach to instructional design, focusing on the skills and mindset relevant to
entrepreneurs (van Reine 2017). Design Thinking emphasizes a practical and user-
centred approach, encouraging student entrepreneurs to step outside the classroom
and interact with real-world users and customers for feedback (Pellegrini 2022). With
the incorporation of DT principles into entrepreneurship education, educators can
provide students with a practical and hands-on learning experience that prepares them
for the dynamic and complex nature of the business world (von Thienen et al. 2023).
This approach encourages students to think critically, take risks, and refine their ideas
based on user feedback. Overall, DT offers a valuable framework for fostering

entrepreneurial mindsets and empowering the next generation of innovators.

The DT method has the potential to enhance entrepreneurship education by providing
a more empathetic and iterative approach to course design, addressing the needs of
students and supporting creative solutions (Shé et al. 2022). It also offers useful
guidelines for the design of entrepreneurship education programmes. However, there
is still a need for more research and understanding of how DT processes and tools
can be effectively incorporated into entrepreneurship education (Daniel 2016; von
Thienen et al. 2023). Overall, DT instructional design holds promise for promoting

entrepreneurial skills and innovation in educational settings.
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2.7. ENTREPRENEURSHIP EDUCATION HISTORY

Entrepreneurship education history can be traced back to the early 19th century, with
significant strides being made in the late 20th century (Katz 2003; Wadhwani and
Viebig 2021). In the 1960s and 1970s, entrepreneurship programmes started to
emerge in universities and colleges, focusing on teaching students the skills and
knowledge needed to start and manage their own businesses (Fourcade and Khurana
2013). Since then, entrepreneurship education has evolved and expanded, with a
growing recognition of its importance in fostering innovation and economic growth. It
has evolved from the traditional teaching practice to work-integrated learning, and
presently the active construction of knowledge (Fourcade and Khurana 2013; Hagg
and Gabrielsson 2019; Katz 2003; Wadhwani and Viebig 2021). This evolution was
largely facilitated by the availability of institutions that provide entrepreneurial
education and the type of educators. As the number of institutions grew, the curriculum
available at different institutions changed to gain a competitive advantage (Katz 2003).
Over time, graduates of entrepreneurship education grew in number and expertise
allowing for change in the curriculum and teaching approaches (Hagg and Gabrielsson
2019).

Furthermore, entrepreneurship education has recognised the importance of fostering
an entrepreneurial ecosystem (Wadhwani and Viebig 2021). This includes connecting
students with industry professionals, entrepreneurs, and investors through networking
events, pitch competitions, and incubator programmes. By creating a supportive and
collaborative environment, entrepreneurship education encourages students to
network, seek mentorship, and gain valuable connections within the entrepreneurial
community. Today, entrepreneurship education is offered at various levels, from
primary and secondary schools to higher education institutions (Kuratko 2015). It
encompasses a wide range of topics, including business planning, marketing, finance,

and leadership.

Traditional teaching methods in entrepreneurship have been subject to scrutiny in
recent years. Studies have shown that these methods, such as lecturing, tutorials, and
case studies, may not be adequate in achieving the objectives of entrepreneurship

courses (Higgins et al. 2013). Students often perceive both traditional and non-
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traditional teaching methods as important for the development of their
entrepreneurship skills and knowledge. There is thus a need to combine traditional
methods with innovative methods to enhance the learning experience (Blenker et al.
2014; Hagg and Kurczewska 2016; Middleton and Donnellon 2014; Robinson et al.
2016; Spatioti et al. 2022). Experiential teaching methods, which involve practical
activities and active participation, have been found to be more effective in stimulating
students' interest and drive for engaging in business start-up activities (Fischer et al.
2022). Overall, the historical change in entrepreneurial education towards the
combination of teaching methods that link theory and practice is necessary to provide
students with the skills and knowledge needed for entrepreneurship.

2.8. ENTREPRENEURSHIP EDUCATION HISTORY IN AFRICA

There is a strong entrepreneurial culture in many African countries, but formal
entrepreneurial education is not as strong. Entrepreneurship education in Africa
emerged as a response to the continent's unique challenges and opportunities
(Bawuah et al. 2006; Bwisa 2012). The African continent has a young and dynamic
population, with a high unemployment rate among the youth. Entrepreneurship
education is seen as a way to empower young people to create their own opportunities

and contribute to economic development.

In recent years, there has been a growing emphasis on entrepreneurship education in
Africa. Many universities and educational institutions have launched entrepreneurship
programmes and courses to equip students with the skills and mindset needed to start
and grow successful businesses (Bawuah et al. 2006; Bwisa 2012). These
programmes often focus on practical skills such as business planning, financial
management, and marketing, however, their effectiveness in producing self-employed
graduates has been questioned. A study conducted in Kenya suggests that effective
entrepreneurship delivery and assessment methods, the development of effective
entrepreneurship educators, the integration of entrepreneurs in curricula design and
delivery, and the establishment of university business incubators are recommended
for improving entrepreneurship education in Africa (Bwisa 2012). Governments
throughout Africa have implemented various programmes to improve

entrepreneurship education through skill-oriented learning and education for self-
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reliance (Akinyemi and Adejumo 2018), however, poverty alleviation is yet to be
achieved through job creation.

2.9. GAPS AND LIMITATIONS IN ENTREPRENEURSHIP EDUCATION IN
AFRICA

Entrepreneurship education in Africa has several gaps and limitations. Firstly, there is
a lack of focus on developing an entrepreneurial mindset, which is crucial for the
journey of an entrepreneur (Ndlovu et al. 2023). Low-quality teaching and learning,
limited access to education, weaknesses and challenges in policy, gaps in current
entrepreneurship education, resource and time constraints, and contextual challenges
are some of the issues faced in Africa's education system (Chinomona and Maziriri
2015; Nkomo 2015). These challenges can hinder the development of high-quality
entrepreneurship education programmes, equal access to education, and developing
tailored frameworks that address the unique challenges of the African context.
Moreover, a majority of African countries have not fully developed strategies to tap into
the potential of entrepreneurs, with haphazard policies designed for the informal
sector. Therefore, African countries should structure their curricula to ensure that all or
most students have access to entrepreneurship courses, which is essential for

economic and social development.

2.10. STRENGTHS IN ENTREPRENEURSHIP EDUCATION IN AFRICA

Entrepreneurship education in Africa has a significant history and has been recognised
as a potential solution for economic growth and development. Many African
universities have introduced entrepreneurship education at various levels of education
(Bawuah et al. 2006; Bwisa 2012). Funding for such studies in Africa remains with
governments and organisations providing support for entrepreneurial initiatives
(Gamede 2019).

Another important aspect of entrepreneurship education in Africa is the focus on
practical skills and real-world experiences, the emphasis on innovation and problem-
solving, and the establishment of strong networks and collaborations within the

entrepreneurial community (Gamede 2019; Ndlovu et al. 2023). These strengths have
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contributed to the growth and success of entrepreneurship education in Africa and
have helped foster a culture of entrepreneurship and innovation on the continent.
Despite the challenges and limitations, entrepreneurship education in Africa continues
to evolve and make a positive impact on economic development and job creation.
Many entrepreneurs in Africa are driven by a desire to address social and

environmental challenges in their communities.

2.11. SOUTH AFRICAN ENTREPRENEURSHIP EDUCATION

In South Africa, initiatives have been taken in both the private and educational sectors
to engage in entrepreneurship education. Entrepreneurship education in South Africa
is in its developmental stage, with universities primarily using traditional teaching
methods. However, there is a need for interactive methods, such as simulation, to be
incorporated to enhance students' analytical and decision-making skills (Gamede
2019; Ndlovu et al. 2023; Nkomo 2015). Various initiatives have been taken by both
the private sector and the educational sector to engage in entrepreneurship education,
including the implementation of a pilot core syllabus for entrepreneurship and
economic education in schools (Forcher-Mayr and Mahlknecht 2020). The importance
of entrepreneurship in higher education institutions is recognised, and there is
increasing commitment from these institutions to offer academic, research, and

outreach programmes in entrepreneurship.

2.12. SOUTH AFRICAN BUSINESS STATISTICS

South Africa has undergone maijor transformations in its business environment since
1994, including economic restructuring and improvements in fiscal and monetary
discipline, domestic and global competitiveness, and the general business climate.
Despite this, small businesses in South Africa face numerous challenges, including
environmental, marketing, financial, and managerial problems, which can impact their

success (Chinomona and Maziriri 2015).
In 2020, the new business density in South Africa increased by 1.8 new companies

per 1,000 individuals, a growth of 16.89% from 2019. South Africa's GDP growth is
projected to slow to 0.3% in 2023 before picking up to 1% in 2024. Although the country
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has recovered from macro-economic reforms, South Africa has not experienced
significant private sector growth and job creation, with average GDP growth below the
required level to address unemployment (Bwisa 2012). Small and medium-sized
enterprises (SMEs) play an important role in South Africa's socio-economic
development, contributing to employment and GDP, but their performance is affected
by factors such as economic conditions, competition, socio-economic problems, and

change.

2.13. PARADIGM SHIFT IN EDUCATION: EQ VS IQ AND THE RISE OF Al

There is a paradigm shift in education towards incorporating emotional intelligence
(EI) (Sikstrom et al. 2022). Emotional intelligence is seen as a set of qualities and skills
not measured by intelligence quotient (1Q) tests but important for success in life (Patil
2016). It is recognised that veterinarians, educators, and leaders in higher education
can benefit from training in non-technical competencies, including communication
skills and El (Sharp et al. 2020). However, there are challenges in implementing El
due to the choice of different models and the lack of direct correlation between high El
and success in specific professions. Despite this, there is growing interest in
scientifically based applications of El in education, as it has been shown to improve
people's lives and increase performance in various areas. Emotional intelligence can
be developed later in life through proper tutoring and commitment. Overall, El is seen

as a relevant and valuable concept in education.

There is a growing appreciation for the importance of El in the educational
environment, as it contributes to the improvement of teaching practice and enhances
the well-being of teachers and students. Emotional intelligence is seen as an attribute
that supports adaptive coping with stress and can have a positive impact on outcomes,
particularly achievements. However, there are concerns about the El discourse in
education, as it is often associated with other influential discourses and may not go
beyond traditional concepts. The paradigm shift in education towards incorporating El
recognises the importance of not only academic knowledge but also the ability to
understand and manage emotions. By integrating El into education, students can
develop crucial skills such as empathy, self-awareness, and effective communication.

These skills are vital for success not only in the classroom but also in their personal
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and professional lives. The paradigm shift towards integrating El into education
recognises the importance of nurturing skills such as empathy, self-awareness, and
effective communication alongside academic knowledge. By combining both
academic and emotional intelligence skills, students can become well-rounded

individuals capable of thriving in various social and professional contexts.

Additionally, the rise of artificial intelligence (Al) in education is seen as both a
challenge and an opportunity for teachers, as Al has the potential to bring about
profound changes in teaching and learning. The world has recognised the importance
of Al in education and the workplace, so efforts are being made to digitize education
through initiatives that incorporate Al and machine learning. For example, Al-powered
digital tools can play a significant role in enhancing students' performance in academic
writing and other disciplines (Kurniati and Fithriani 2022). Incorporating Al into DT
pedagogy can help students develop critical thinking skills and innovative problem-
solving abilities: leadership skills, empathy, advanced critical thinking for complex
cases, that Al struggles to grasp. There is also the potential for Al to play a role in
business development. Here, Al can assist in enhancing decision-making processes,
automating repetitive tasks, and providing valuable insights through data analysis.

2.14. CHAPTER SUMMARY

This chapter presented the literature relevant to DT and entrepreneurship and how
they link to the education system. Design Thinking as a concept was clarified and its
dimensions, antecedents and consequences were explored. The literature confirms
that DT can have an impact on both students and tertiary institutions. Furthermore, the
literature highlighted gaps and strengths in the education system in South Africa. The
next chapter discusses the research methodology and design.
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CHAPTER THREE
3. RESEARCH METHODOLOGY

3.1. INTRODUCTION

In the previous chapter, the literature was reviewed. In this chapter the study research
design, population, data collection, data analysis, pre-testing, study limitations, validity
and reliability, and ethical considerations will be discussed.

3.2. RESEARCH METHODOLOGY

Budert-Waltz (2021) defines research methodology as special techniques that a
researcher uses to collect and analyse data to uncover new information. These
methods provide a strategy by which the researcher can explore systematic processes
to understand a phenomenon and answer research problems and/or questions.
Research is not rigid; there is a variety of ways to do research. The path a researcher
takes will guide how the information is gathered to answer research questions (Mackey
and Gass 2022). This research design and methodology chapter will show how the

outcomes were obtained in line with achieving the objectives of this study.

3.3. RESEARCH DESIGN

Research design is a reflection of the researcher's plan. This acts as a guide to bind
the research together through a research plan which outlines all the major parts of the
study that need to be explored to address the research problems or questions.
Research designs determine the methods to be used to collect and analyse the data
and how the information is going to answer the research questions (Asenahabi 2019:
77). The primary objective of a research design is to guide the collection of evidence
to answer the research questions. Sileyew (2019: 28) adds that the significant decision
in the research design process is the research approach to be adopted because it will
reveal the relevant information needed for the study. In this study, data were collected
from students who are studying entrepreneurship in the Department of Entrepreneurial
Studies and Management, DUT. Questionnaires were distributed to students via their

student emails.
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According to Asenahabi (2019: 78), research design is divided into three groups
namely, quantitative, qualitative, and mixed method research design, and the
researcher needs to adopt the most appropriate design that will be effective for the

study.

Figure 3.1. Summary of research design types (Source: Asenahabi 2019: 78).

3.3.1. Qualitative research design

Aspers and Corte (2019) define qualitative research as a repetitive process where the
scientific community obtains new insights or understanding of the phenomenon
examined. The qualitative research approach is commonly explored when there is less

knowledge regarding a complex phenomenon, or if the phenomenon is explored in a
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new perspective (Kyngas 2019). A qualitative research study should serve three
purposes: to explore, describe, and explain. The research study can utilise one or
more of the stipulated purposes (Babbie 2010). Qualitative research, contrary to
quantitative, is demanding, systematic, disciplined, and commonly offers a practical
alternative approach. This approach includes studying all the difficulties of the
phenomenon (Mehrad and Zangeneh 2019).

3.3.2. Quantitative research design

In a quantitative research design, the main purpose is to examine the connection
between an independent and a dependent variable or consequence variable in a
population. It includes descriptive research or experimental research. A descriptive
study examines the relations between variables whereas an experimental study
establishes interconnection (Mehrad and Zangeneh 2019). Quantitative means
quantity (how much) and information gathered in the study and the results are in a
numeric form. The quantitative research design deals with numbers, logic and an
objective stance (Haradhan, 2020). This approach is viewed as an analytical method
of research. The collection and analysis of data are conducted using mathematical
and statistical methods (Asenahabi 2019: 79)

3.3.3. Mixed methods research design

The mixed method research design is the integration of both quantitative and
qualitative approaches. Qualitative research provides open-ended data without
providing predetermined responses while quantitative research brings close-ended
questions (Asenahabi 2019: 84). This approach offers researchers the advantage of
answering research questions with adequate depth and breadth and assisting in
generalising the findings and implications of the issues being researched (Dawadi,
Shrestha and Giri 2021).

In this study, a quantitative research design was used. This was viewed as the best

method for this study as it facilitates comparison of the numerical data, allowing for

statistical inferences about the differences and similarities between the two groups.
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This study had a large student population, and the quantitative research approach is
efficient in handling sizable samples.

3.4. TARGET POPULATION AND AUDIENCE

The target population refers to the group of individuals or items that the intervention
seeks to conduct research and gather conclusions on (Barnsbee, Barnett, Halton and
Ngheim 2018). According to Akman (2023), the target population, also referred to as
the target audience, is a group that possesses similar characteristics that may
differentiate them from the general population. Casteel and Bridier (2021) further
explain that all boundary considerations should be explored to ensure that the target

population is inclusive enough to provide sufficient data for the research study.

The target population for this study was all the students registered for entrepreneurial
modules in the Entrepreneurial Studies Department through a bootcamp and the

general lecture, which comprised 900 and 91 students, respectively.

3.5. SAMPLING

Sampling is a critical component in quantitative research since it involves selecting a
representative subset of individuals from a bigger group (Alele and Malau-Aduli 2023).
The main aim of sampling is to gather a small group that represents a smaller
population to produce an accurate generalization of the larger group (Jain and Chetty
2020). There are two types of sampling namely, probability sampling and non-
probability sampling. Non-probability sampling uses the subjective method of selecting
units from a universe, which is useful when performing preliminary studies or focus
groups. Probability sampling is based on simple random sampling, cluster, and
stratified sampling (Mishra and Alok 2017).

This study sample includes 204 students out of a total of 278 who consented to
participate, from across five faculties at the DUT, representing a 73.3% response rate.
Only students who were attending Entrepreneurial Edge 101 and Introduction to
Technopreneurship 101 modules in the Department of Entrepreneurial Studies were

sent questionnaires. This population was selected on the basis that they are serviced
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by the department that curated the curriculum and the content was the same; with the
exception that one did not have DT included in their syllabus.

The researcher determined that the simple random sampling method was appropriate
to answer the research questions because the populations were all studying the same
module, although only one of the class included DT. Noor, Tajik and Golzar (2022)
define simple random sampling as a randomly selected subset of the larger population
with each member of the population receiving an equal chance of being selected.
Students were contacted using the class lists of students for Entrepreneurial Edge and
Introduction to Technopreneurship. Emails were sent directly to the student emails with
the questionnaires that clearly stated the intentions of the study and asked for their
consent. Murphy (2021) states that stratified sampling accurately ensures that the

population receives proper representation through subgroups.

3.5.1. Hypotheses

McCombes (2022) defines a hypothesis as a statement that can be tested by scientific
research. These are predictions that the researcher has before conducting the study
and they are not guesses; they should be based on theories and knowledge. Jansen
(2020) states that research hypotheses need to have three attributes namely,
specificity, clarity and testability. The independent variable in this study was the

entrepreneurial intentions of students.

H1: Students studying entrepreneurship modules which include DT have higher
chances of starting a business.
HO: Students studying entrepreneurship modules which include DT have lower
chances of starting a business.

H2: Students who do not study DT have fewer chances of generating business ideas.

HO: Students who do not study DT have more chances of generating business ideas.
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3.5.2. Research procedure

The researcher received a gatekeeper’s letter and approval from the ethics committee
to conduct the study on students. The first page of the form required the participants
to state if they fully understood the brief of the study, the purpose and what the study
results will be used for. Consent was requested, and if consent was not granted, the
form did not allow the participant to continue with the questionnaire.

3.5.3. Sample size

The sample was a total of 278 questionnaires that were emailed to students email
addresses for students registered for the selected entrepreneurship modules. Of
these, 204 questionnaires were returned, which yielded a 73.4% response rate. The
response rate was calculated as: number of students that were the sample divided by

the number of students who responded and gave consent and multiplied by 100.

204
278
=73.4%

X 100

3.6. DATA COLLECTION

Data collection is the process of gathering information to gain knowledge and insight
into the existing research problem (Bhandari 2020). Data collection is a
methodological process, and the researcher must ensure that the data are complete
during the collection phase and that it was collected legally and ethically (Corte 2021).
Primary data collection is the gathering of data directly from the source (Taherdoost
2021) and the methods for collecting primary data include surveys, interviews, and
observation. Secondary data collection is the process of collecting data from someone
other than the primary source (Costa 2022). The primary data collection instrument

used in this study was a semi-structured questionnaire.
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3.7. DATA COLLECTION INSTRUMENT

Questionnaires can be used in a quantitative and qualitative study. According to
Bhandari (2023), questionnaires are a set of questions or items used to obtain
information regarding a certain phenomenon. McCleod (2023) describes a
questionnaire as a research instrument that consists of a set of questions aimed at
gathering information from respondents. This can be viewed as a written interview that

can be conducted via face-to-face, telephone conversation, post or computer.

Data were collected in September 2023. The data were collected via Google Forms,
and it took a few weeks for most respondents to submit their answers. The
questionnaires were distributed via student emails using the class registers and
lecturers were requested to make students aware of the questionnaire in their
students' email, whilst the researcher was given a five minute slot to urge students to

respond.

3.8. DESIGN AND LAYOUT OF QUESTIONNAIRE

The researcher can either have self-administered questionnaires or researcher-
administered questionnaires. Self-administered questionnaires can be delivered
online, in pen and paper format, or through mail while researcher-administered
guestionnaires are interviews done in person, via phone call or between researcher

and respondents (Bhandari 2023).

The questionnaire was divided into four parts: Part One provided the respondent the
information about the research and the respondent was asked if they consented to
participate in the study. Part Two (Section 1) was Demographics, Part Three (Section
Two) was Design Thinking and Entrepreneurship and Part Four (Section Three) was

the Open-Ended questions.

Section 1 of the questionnaire was about the demographics of the students. This
section requested age, gender, faculty, year of study, their exposure to
entrepreneurship, and the format of their entrepreneurship class. This was to
determine if there is a correlation between the demographics and the format for

teaching entrepreneurship.
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Section 2 of the questionnaire was about DT and entrepreneurship. This section
examined the level of exposure the students had to DT and entrepreneurship and
evaluated the level of their intention to become entrepreneurs in university and post-

university.

Section 3 of the questionnaire was open-ended questions. This was to evaluate the
respondents view of the curriculum of entrepreneurship, their application of DT within

their lifestyle, and developments they want in the entrepreneurship curriculum.

3.9. PILOT STUDY

A pilot study was conducted after the questionnaire was approved by the Institutional
Research Committee (DUT IREC). According to Simkus (2023), a pilot study is a
fundamental stage in research. It evaluates the feasibility of the study, resources and
practicality, and identifies design issues before the main research study is conducted.
A pilot study was conducted on five students to evaluate the relevance and
effectiveness of the selected research design, methodology, and measuring

instrument.

3.9.1. Findings of the pilot study

Pilot testing was done on 9 March 2023. The responses indicated that the respondents
understood the questions and that the questions were clear. This pilot study also
indicated through the data collected, that the questionnaire covered all the issues as
intended. The data collected were found to be sufficient and the measuring tool used
efficiently gathered the needed information. The pilot study confirmed the validity and
reliability of the questionnaire. The researcher thus determined that the questionnaire
was successful in collecting the desired information and was the correct instrument to

collect the data for the main study.

3.10. ADMINISTRATION OF QUESTIONNAIRES

As the researcher was working at the selected site, students were physically visited in

the class and boot camps. To coordinate and encourage students to participate in the
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study, lecturers were requested to remind students in class and time was given for
students to participate. The number of responses was monitored, and a reminder was
sent via MS Teams classes. The respondents were requested not to discuss the semi-
structured questionnaire and their answers with anyone to limit biases that may arise
due to such activity. A month was allocated for the data collection. The study aimed to
obtain 278 responses, however, 204 students gave their consent and participated.
This may be because the university was approaching the September recess and

students were leaving the campus.

The three-section semi-structured questionnaire was self-administered and contained
a consent letter and an information letter. This included an assurance of confidentiality
and anonymity. The letter of information stipulated the research study title and a brief
description of the study. The researcher and supervisor's contact details were provided
if the participants required an explanation regarding the study and their involvement in
it. The semi-structured questionnaire was written in English as it is one of two
languages of communication adopted at DUT, and all respondents were more

proficient in it than Isizulu.

3.11. ACCESS AND ETHICAL CONSIDERATIONS
3.111. Ethics approval gatekeeper permission

The research proposal was approved by the Department Research Committee (DRC)
and the Faculty Research Office (FRC) and was submitted together with the data
collection instrument, letter of information and consent forms, to the Institutional
Research Ethics Committee (IREC) for ethical clearance. The ethical clearance
provisional permission was obtained. The request was sent to the gatekeeper
department for a letter of approval. Upon receiving the gatekeeper letter, full

permission was granted to conduct the study on students from the IREC office.

3.11.2. Informed consent

The respondents of the study were informed of all the consequences of the study
before the questionnaires were sent to their emails. The form stated that participation

was voluntary, and that participants had a right to withdraw at any time from the study.
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This study did not at any point expose the participants to risks or any situation that
could endanger them either mentally or physically.

3.11.3. Autonomy and confidentiality

The letter of information and consent assured participants that their identity will remain
anonymous, and that the confidentiality of the data and the protection of their rights
and welfare will not be compromised. This was assured by not collecting the names,
surnames and student numbers of the participants and not turning on the feature of
collecting the emails of respondents. All study data were stored securely and due to
the identity information not being collected, the data remained anonymous. The
material obtained (The Google Form) were stored electronically and could only be
accessed by the researcher and supervisor. This information will be disposed of after

five years in a manner that will ensure the confidentiality of the participants.

3.12. RELIABILITY AND VALIDITY

Reliability and validity are methods used to evaluate the standard of the research.
Reliability measures the consistency of the method used while validity refers to the
accuracy of the method in obtaining data (Middleton 2023). In statistics, reliability
refers to the ability of the data collection techniques to reproduce the same result
repeatedly as required. If the reliability is low, this means it is difficult to reproduce
similar results in the study, which then decreases the validity of the study (Kalla 2023).
This study’s semi-structured questionnaire was pilot tested, which is where the
questionnaire was deemed fit for the intended population of this study. The reliability

of this study was concluded based on the responses of the students.

3.13. DATA ANALYSIS

Data analysis is a process by which researchers summarise the data collected into a
story for interpretation and provide insight (Bhat 2023). In this study, the quantitative

data were analysed using SPSS version 24.
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3.14. ETHICAL CONSIDERATIONS

Ethical considerations are sets of principles that guide the research and practices
(Bhandari 2023). The following ethical issues were considered:
¢ Participation in this study was voluntary and at no point were participants forced
to respond to the semi-structured questionnaire.
¢ The letter of information and consent was sent to the respondents for their
knowledge.
¢ The participants were informed that their information would be kept confidential
and only used for research purposes. The participant’s emails and contacts
were not requested or obtained to ensure that anonymity was maintained.
¢ No harm or unconsented inconveniences were caused to the respondents in

this study.

3.15. CHAPTER SUMMARY

This chapter explained the methods and research designs that were selected for this
study. The sampling of this study comprised DUT students registered for
entrepreneurship modules, namely, Entrepreneurial Edge and Introduction to
Technopreneurship. The quantitative research method and instrument was used to
collect data for this study and ethical considerations were discussed. The next chapter
will present the findings of this study.
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CHAPTER FOUR
4. RESULTS

4.1. INTRODUCTION

In the dynamic landscape of higher education, the fusion of entrepreneurship
education and innovative methodologies has gained significant attention. One such
approach is the integration of DT into entrepreneurship curricula. Design Thinking, a
human-centred problem-solving framework, offers a unique perspective on fostering

creativity, innovation, and entrepreneurial thinking among university students.

This research study explored the impact of DT on entrepreneurship education within
a university context. Its aim was to understand the relationships between DT
attendance, confidence levels in generating and executing ideas, participation in
entrepreneurship courses, and the initiation of entrepreneurship ventures among
students. The study aimed to investigate whether DT should be adopted as a teaching
and learning strategy in university entrepreneurship programmes. Data were collected
using both closed and open-ended survey questionnaires. The data was distributed to
209 respondents, and 204 gave their consent to participate in the survey; a response
rate of 97.6% (Table x).

Table: xx
Frequency Percent
No 5 24
Do you give consent to participate in the study? Yes 204 97.6
Total 209 100

4.2. DEMOGRAPHIC CHARACTERISTICS
4.2.1. Age group

Figure 4.1 depicts the age distribution of the respondents. The data shows that the
majority falls into the 20-22 age group (55.4%), followed by 17-19 (28.9%), 23-25
(10.3%), and 26+ (5.4%).
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Figure 4.1: Age distribution of the respondents

4.2.2. Gender

Figure 4.2 shows the gender distribution of the respondents, with 38.1% identifying as

male and 61.9% identifying as female among the valid responses.

Figure 4.2: Gender of respondents
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4.2.3. Faculty

Figure 4.3 depicts the distribution of respondents across different faculties or fields of
study, with the majority (85.3%) from the Applied Sciences faculty, followed by Arts
and Design (8.3%), Accounting and Informatics (3.4%), Health Sciences (2.0%), and
Management Sciences (1.0%).

Figure 4.3: Faculty of respondents

4.2.4. Level of study

Figure 4.4 provides information about the distribution of respondents across different
years of study. The majority (48.5%) were in their 15t year, followed by the 2" year
(43.1%), with smaller numbers in the 3™ year (4.4%), 4™ year (2.9%), and 5™ year

(0.5%). There were also respondents who were DUT alumni (0.5%).
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Figure 4.4: Respondents level of study

4.2.5. Course on entrepreneurship

Table 4.1 reflects the responses of the respondents based on whether they have
previously taken courses on entrepreneurship. The data shows that the majority of
respondents (75.0%) have not previously taken courses on entrepreneurship, while a

minority (25.0%) have taken such courses.

Table 4.1:Number of respondents who have previously taken course on
entrepreneurship

Frequency | Percent
No 153 75,0
Have you previously taken any courses on Yes 51 250
entrepreneurship? ’
Total 204 100,0
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4.3. DESIGN THINKING AND ENTREPRENEURSHIP
4.3.1. Bootcamp or Timetabled attendance

Table 4.2 reflects the number of respondents who did attend the bootcamp (3-5 days)
or timetabled class (every week). The data shows that the majority of respondents
(88.7%) attended timetabled classes on a regular basis, while a smaller portion
(11.3%) attended a bootcamp that lasted 3-5 days.

Table 4.2: Number of respondents who attended bootcamp or timetabled class

Frequency | Percent

Bootcamp 23 11.3
Did you attend the bootcamp (3-5 days) or Timetabled Timetabled 181 887
class (every week)

Total 204 100.0

4.3.2. Design Thinking

Table 4.3 reflects the responses to the questions about DT. When asked if the
respondents have heard of DT, the data revealed that the majority of respondents
(75.5%) have heard of DT, while a smaller percentage (24.5%) have not. When asked
if the respondents have participated in any DT workshops, the results suggests that a
significant majority of respondents (73%) have not participated in DT workshops or

courses, while a smaller percentage (27%) have engaged in such activities.

Table 4.3. Respondents’ knowledge and participation in Design Thinking
course or workshops

No n (%) Yes n (%)
Have you heard of Design Thinking? 50 (24.5%) | 154 (75.5%)
Have you participated in any Design Thinking 149 (73%) | 55 (27%)
workshops or courses?
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4.3.3. Level of confidence on the ability to generate and execute new ideas

Table 4.4 provides responses to questions about the level of confidence in generating
and executing new ideas. The response categories are on a scale from 1 to 5, with 1
being the lowest level of confidence and 5 being the highest. One-sample t-test was
performed to determine if there are significant differences in each of the response. In
terms of the level of confidence about their ability to generate new ideas, 5.9% of
respondents feel very unconfident (rated 1), 12.3% are somewhat unconfident (rated
2), 36.3% are neutral or moderately confident (rated 3), 27.5% are somewhat confident
(rated 4), and 18.1% are very confident (rated 5). The average response score is 3.40,
which indicates that, on average, respondents have a moderate level of confidence in
their ability to generate new ideas. The p-value suggests that there is a significant
difference in respondents' confidence levels regarding generating new ideas (1(203)=
44,180; p<0.001).

In terms of the respondents confidence about their ability to execute on new ideas,
5.9% of respondents feel very unconfident (rated 1), 21.1% are somewhat unconfident
(rated 2), 32.8% are neutral or moderately confident (rated 3), 24% are somewhat
confident (rated 4), and 16.1% are very confident (rated 5). The average response
score is 3.24, which indicates that, on average, respondents have a moderate level of
confidence in their ability to execute on new ideas. The p-value is measured suggests
that there is a significant difference in respondents' confidence levels regarding
executing new ideas (1(203)= 40,776; p<0.001).

In summary, the above results suggest that the surveyed individuals generally have
moderate confidence in their ability to generate and execute new ideas. Overall, the
respondents' confidence in executing on new ideas appears to be slightly lower on
average (mean of 3.24) compared to their confidence in generating new ideas (mean
of 3.40).
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Table 4.4. Respondents level of confidence in ability to generate and execute

new ideas

Response

Level of confidence on ability to generate and execute new ideas (n=204)

1

2

3

4

5

Mean(Std)

t

P

How
confident
do you feel

ability to
generate
new ideas?

about your

5.9%

12.3%

36.3%

27.5%

18.1%

3.40(1.098)

44,180

203

<,001

How
confident
do you feel

ability to
execute on
new ideas?

about your

5.9%

21.1%

32.8%

24%

16.2%

3.24(1.133)

40,776

203

<,001

4.4.

ENTREPRENEURIAL VENTURES

4.4.1. Entrepreneurial ventures in university

Table 4.5 reflects the response to the question seeking to know if the respondents

have started any entrepreneurial ventures while at university. The table shows that the

majority of respondents (80.9%) have not started any entrepreneurial ventures while

in university, while a smaller percentage (19.1%) have engaged in entrepreneurial

activities during their time in university.

Table 4.5. Respondents’ response to starting entrepreneurial ventures while in

university
Frequency | Percent
No 165 80,9
Have you started any entrepreneurial ventures while oo 39 19.1
in university? |
Total 204 100,0
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Among those who started entrepreneurial ventures while in university, the majority
(84.6%) indicated that DT did help spark the idea for their ventures, while a smaller
percentage (15.4%) stated that it did not play a role (Table 4.6).

Table 4.6. Influence of Design Thinking on sparking idea for entrepreneurial
ventures

Frequency | Percent

If did Design Thinking hel k the idea f No 0 154
yes, di eS|gn. inking help spark the idea for Vos 33 846
your entrepreneurial venture?

Total 39 100,0

4.4.2. Design Thinking and entrepreneurial ventures

The data in Table 4.7 show responses related to the perceived value and likelihood of
using DT in the process of starting entrepreneurial ventures. The response categories
were on a scale from 1 to 5, with 1 being the lowest perceived value and 5 being the
highest. A one-sample t-test was performed to determine if there were significant
differences in each of the responses. In terms of how valuable respondents believe
DT is in the process of starting an entrepreneurial venture, 6.9% of respondents see
DT as not valuable (rated 1), 5.9% as somewhat valuable (rated 2), 25.0% as
moderately valuable (rated 3), 27.9% as valuable (rated 4), and 34.3% as highly
valuable (rated 5). The mean score measured was 3.77, indicating that, on average,
respondents perceive DT as having a moderately high value in the process of starting
entrepreneurial ventures. The p-value is <0.001, suggesting that there is a significant
difference in respondents' perceived value of DT in the context of starting

entrepreneurial ventures.

In terms of how likely the respondents are to use DT in the future when starting an
entrepreneurial venture, 6.9% of respondents see DT as not likely (rated 1), 9.3% as
somewhat likely (rated 2), 23.5% as moderately likely (rated 3), 27.0% as likely (rated
4), and 33.3% as highly likely (rated 5). Respondents expressed a high likelihood

(mean of 3.71) of using DT in the future when starting entrepreneurial ventures. The
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p-value of <0.001, suggests that there is a significant difference in respondents’
perceived likelihood of using DT in the future when starting entrepreneurial ventures.

Overall, these results suggest that the surveyed individuals generally perceived DT as
valuable in the process of starting entrepreneurial ventures, and they expressed a high
likelihood of using it in the future. The low p-values indicate that these perceptions are

statistically significant.

Table 4.7. Respondents’ perception of Design Thinking as valuable in the
process of starting entrepreneurial ventures and the high likelihood of using it
in the future

Response Values and likelihood of using Design Thinking in entrepreneurial venture
(n=204)
1 2 3 4 5 Mean T Df | P
(Std)

How valuable do
you believe DT is
in the process of
starting an
entrepreneurial
venture?

How likely are you
to use DT in the
future when
starting an
entrepreneurial
venture?

6.9% | 5.9% | 25.0% | 27.9% | 34.3% | 3.77(1.183) | 45,506 | 203 | <0,001

6.9% | 9.3% | 23.5% | 27.0% | 33.3% | 3.71(1.216) | 43,515 | 203 | <0,001

4.5. INNOVATIVE PROBLEM SOLVING THROUGH DESIGN THINKING IN
ENTREPRENEURSHIP.

Respondents were asked if they can describe a time when they used DT to generate
a new idea for an entrepreneurship venture. The responses grouped in Table 4.7 into
various categories are detailed below:

No experience with Design Thinking (36.3%): Many respondents expressed their lack

of experience with DT. They mentioned that they had never used it before or were

42



unsure about it. Some acknowledged the importance of creativity in entrepreneurship
but had not yet applied DT in their ventures.

Design Thinking used in educational assignments (23.5%): A significant portion of
respondents shared that they had used DT in educational assignments, particularly in
group projects. They cited instances where they applied DT to generate new business

ideas, solve problems, or create innovative solutions as part of their coursework.

Entrepreneurial ventures (6.4%): A smaller group of respondents discussed using DT
in the context of their entrepreneurial ventures. They mentioned using DT to identify
market niches, define problems, and create unique business concepts. These

individuals applied DT principles in real-world business scenarios.

Limited or unclear use of Design Thinking (3.9%): Some respondents had limited or
unclear experiences with DT. They expressed curiosity about its potential impact but
had not yet applied it in practical situations. Their responses suggested a desire to

explore DT further.

Personal aspirations and reflection (4.9%): Several respondents shared personal
aspirations and reflections related to entrepreneurship and DT. They expressed
ambitions to start businesses, address societal problems profitably, and recounted
moments when they considered innovative business ideas, often driven by a desire to

make a positive impact on society.

Miscellaneous responses (1.0%): A few responses fell into the miscellaneous
category, such as a suggestion for a feature in a music app. These responses were

unrelated to entrepreneurship but still showcased the potential application of DT.

Overall, the responses highlighted a range of experiences and perspectives regarding
the use of DT in entrepreneurial ventures, from those with no prior exposure to it to
those who had applied it both in educational settings and in real-world business
situations. Additionally, some respondents reflected on their personal aspirations and

ideas, emphasizing the role of DT in fostering creativity and innovation.
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Table 4.8. Summary of time Design Thinking can be used to generate a new
idea for entrepreneurship venture

Category

Direct statements

Frequency

Percentage

No experience with
Design Thinking

-"l have never used design thinking." -
"I've never used design thinking before."
-"I've never used design thinking.

-"l don’t know anything about Design
Thinking as yet."

-"l haven’t used it, but | know
entrepreneurship needs creativity."

-"l can use design thinking to generate
new ideas for an entrepreneurial venture
during the initial stages of planning."

-"l am not sure."

74

36.3%

Design Thinking
used in
educational
assignments

-"| used design thinking in designing my
new windbreaker jacket."

-"| used design thinking to generate a
new business idea which we were asked
to, but it was a group assignment for
Introduction to Technopreneurship
module."

-"l used design thinking when | was
doing business management last
semester."

-"During a group assignment."

-"During group assignment.”

48

23.5%

Entrepreneurial
ventures

-"Based on the insights gained from
empathy, | defined a specific problem or
opportunity within the sustainable
fashion space."

-"I had to find a niche in the market and
find ways to execute differently than the
already existing businesses in my
community."

-"l used design thinking the time | was
doing a business Management module
last semester.

-"By developing a new sweet shop which
offers a unique customer experience."
-"l decided to sell prepared food for
working people and delivered them to
their doorsteps."

13

6.4%

Limited or unclear
use of Design
Thinking

-"Actually, | would say no because it is
the first time and it seems like it has no
impact so far but | am curious."

3.9%
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-"Any time you are free."

-"l didn't use it."
Personal -"Honestly, ever since | was 17 years 10 4.9%
aspirations and old, | always think of starting major
reflection businesses, a huge company."

-"I would have used design thinking to
address solutions for the problem which
occurs in the society but in a profitable
way."

-"I think | was still in high school and |
was thinking if | go to varsity, | will have
to start my own business."

-"It was when | thought about this device
that acted like teeth when placed in a
woman's body, to help against rape."
-"When | saw a show about
entrepreneur on TV"

-"When i have to think about a business
I’m going to make, so that other people
can like it."

-"When | was starting my business."
-"When | started my small business."
-"When | used design thinking the
business was a success."

Miscellaneous -"For YouTube music to continue playing 2 1.0%
responses a certain song even if you have exited

the app.”
Total 204 100.0%

4.6. ENHANCING ENTREPRENEURSHIP EDUCATION THROUGH DESIGN
THINKING INTEGRATION

Table 4.9 highlights the responses gathered from the question which aimed to
understand how university programmes could better incorporate DT into their
entrepreneurship curriculum. The suggestions provided by the respondents were
categorised into different themes which are detailed below.

Curriculum integration (18.8%): Many of the respondents emphasized the need to

incorporate DT into the university curriculum. The respondents suggested adding it as
a module, making it compulsory, or integrating it into the existing entrepreneurship
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courses. They proposed the creation of dedicated DT courses and practical
techniques rather than theory.

Awareness and promotion (10.4%): Respondents highlighted the importance of raising
awareness about DT. They suggested hosting events, inviting industry experts for
workshops and talks, and creating opportunities for discussions and gatherings. They
emphasized the value of promoting DT as a module for every course to help students

understand its significance.

Practical application (10.9%): Respondents revealed how students can apply DT in
real-world scenarios. They proposed practical modules that encourage students to
start businesses, collaborate, engage in thinking challenges, and sell products. Design

Thinking also emphasizes a systematic approach to teaching problem-solving.

Student engagement and participation (11.9%): Respondents suggested that students
should actively participate in programmes and collaborate across disciplines to bring
diverse perspectives to DT. This encourages cross-functional teams to apply DT to

entrepreneurial challenges.

Resources and support (5.9%): Here, respondents emphasized the importance of
providing access to DT tools, software, and resources. They also stressed the need
for funding and support for students to start businesses.

Miscellaneous (6.4%): Some respondents provided suggestions such as providing
opportunities to apply DT to real-world problems, coming up with strategies and
solutions, and making the process engaging.

No suggestion (7.4%): Some respondents expressed uncertainty or a lack of
knowledge about how DT can be better incorporated into the curriculum, leading to

the "no suggestion" theme.

The above narratives represent the different perspectives and ideas respondents have

regarding the incorporation of DT into university entrepreneurship programmes.
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Table 4.9. Summary of respondents’ suggestions regarding incorporation of
Design Thinking into University entrepreneurship programmes

Theme

Direct quote

Frequency

Percentage

Curriculum
Integration

Adding them more to some entrepreneurial
modules. By adding it as a module or rather
together with entrepreneurship module. By
adding such modules and make them
compulsory to students. By allowing all first
year student to do module like itch and
having programmes where they will tell us
more about design thinking. By introducing
a module to students whereby they will be
taught about design thinking. By making
entrepreneurship are course. Courses
should offer entrepreneur based modules in
order for students to be aware of Design
Thinking. Create a Design thinking course.
Introduction of practical techniques rather
than theory. They should Design Thinking
as a module. To better incorporate Design
Thinking into entrepreneurship curriculum,
universities could integrate real-world case
studies, guest lectures from industry
experts, and hands-on projects that
emphasize user-centered problem-solving.
Additionally, fostering interdisciplinary
collaboration and providing access to
design tools and resources would enhance
students' ability to apply Design Thinking in
entrepreneurial contexts. University can
introduce dedicated design thinking courses
within the entrepreneurship curriculum.
These courses should cover key principles,
methodologies, and tools of design thinking,
such as empathy mapping, prototyping, and
user testing. Students can learn to apply
these techniques to real-world
entrepreneurial  challenges.  University
should make Design Thinking be part of
every student module so that it should be
understood better.

38

18.8%

Awareness and
promotion

By designing programmes that makes us
aware of the importance of design thinking.
By hosting events that educate us more
about it. Invite industry experts and
practitioners who have successfully used
Design Thinking in entrepreneurship to

21

10.4%
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conduct workshops or give talks. They could
have workshops in every week. Or have a
course that requires them to think and act
like entrepreneurs. They could host weekly
optional gatherings for discussions, and
such. Almost like an online forum, except it's
not as anonymous and is in person. It would
be pretty good for people to bounce their
thoughts, worries and solutions off of each
other. They could include Design Thinking
as a module for every course in the
University for students to learn how they can
be independent.

Practical
application

By adding a practical module. This module
will promote and encourage students to
creatively start a business, act on it, give a
report for marks, while making extra cash or
losses on the side. By allowing students to
practice what they learn by providing them
with the necessary resources. Make
activities such as thinking challenges and
competitions that incorporate design
thinking. Encourage students to work as
groups and reflect on their design thinking
process. Make that section more involved
and engaging. Making it fun. Students could
use design thinking process based on their
courses since we know that the rate of
unemployment is very high in South Africa.
They must allow students to sell their
products while studying. They must create a
market day holiday annually. Use a creative,
systematic approach to teach problem-
solving. Use unique techniques.

22

10.9%

Student
engagement
and participation

By encouraging Students to participate in
programmes. Encourage students to
collaborate across disciplines. Design
Thinking benefits from diverse perspectives,
so programmes could promote partnerships
between business students and those in
fields like engineering, design, or the social
sciences. Encourage students to
collaborate across disciplines. Partner with
other departments like design, engineering,
or psychology to create cross-functional
teams that can apply Design Thinking to

24

11.9%
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real-world  entrepreneurial  challenges.
Encourage students to participate.
Resources and | Provide access to Design Thinking tools, 12 5.9%
support software, and resources to support student
projects and ideation processes. Provide
funding so that it will be easy for students to
start their own business. Providing support
and funding.

Miscellaneous "Provide opportunities to apply Design 13 6.4%
Thinking principles to real-world problems."
By coming up with more strategies,
planning, and solutions on their
entrepreneurship.”

"Making it a fun engaging process."
"Making it a focal point

No suggestion "N/A", "No", "None", "l am not sure", "l don't 15 7.4%
know", "Not sure", "l don't know because |
have not understood design thinking in deep
detail", "I don't really know"

4.7. CROSS-DISCIPLINARY PROBLEM SOLVING AND INNOVATION

Table 4.10 highlights the response to the statement How do you think DT in other
fields of study beyond entrepreneurship? From the responses provided, the following

were uncovered:

Innovation and problem solving (2.9%): Design Thinking is seen as a way to
innovatively solve problems. It's described as a means of innovating and identifying
solutions for crises in various studies. It can be applied to foster innovation and

problem-solving in multiple contexts beyond entrepreneurship.

Education (2.0%): DT can be used in education to develop innovative teaching
methods, create engaging learning experiences, and design educational tools and
resources that meet the diverse needs of students. It can also help students think

critically and potentially start their own businesses.
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General application (0.5%): DT's adaptable nature was highlighted, making it a
valuable tool in various fields where creativity, empathy, and problem-solving are
important. It encourages a human-centered approach that can lead to meaningful

outcomes in different disciplines.

Entrepreneurship focus (6.4%): DT is associated with creating more entrepreneurs,
encouraging students to take charge, generate entrepreneurial ideas, and create
value using their skills. It's also linked to helping businesses stay ahead through
innovation, empowering graduates to start their own businesses, and financial

success.

Uncertainty/Not sure (8.3%): Some responses express uncertainty about how DT can
be applied in other fields, indicating a lack of clarity or confidence in its potential

applications.

Applying Design Thinking in different fields (12.4%): DT is discussed in various fields,
such as healthcare, fashion design, engineering, science, and more. It is seen to
encourage innovative problem-solving, thinking outside the box, and addressing

complex challenges in diverse domains.

Teaching and curriculum integration (2.9%): Some respondents suggest that DT
should be included in every faculty and integrated into the curriculum to empower

students with entrepreneurial skills and problem-solving abilities.

Political studies (1.0%): DT is mentioned by some of the respondents as applicable in
political studies, where it can help address difficulties related to cooperation with other

superpower countries.
High school and primary school (1.0%): DT is suggested as a valuable approach for

primary and high schools, potentially helping students develop problem-solving and

creative thinking skills from an early age.

50



Other fields (7.4%): Various responses propose the application of DT in specific fields
or contexts, demonstrating its versatility in addressing unique challenges across a

wide range of domains.

In summary, DT is perceived as a versatile approach that can be applied to foster
innovation, problem-solving, and entrepreneurship in various fields, although there is
some uncertainty about its applicability in some cases. It is also seen as a valuable

tool for enhancing education, teaching methods, and curriculum development.

Table 4.10. Summary of cross-disciplinary problem solving and innovation
Design Thinking can be applied beyond the entrepreneurial venture

Theme Direct quotes Frequency | Percentage
Innovation and | "A way to innovatively solve problems" 6 2.9%
problem solving "As a means of innovating"

"By identifying the problem and solution
for any crisis in that particular study.
Makes innovation of other things."
"Design thinking can be applied to
various fields beyond entrepreneurship
to foster innovation and problem solving"
Education "By educating people" 4 2.0%
"Design Thinking can be used to develop
innovative teaching methods, create
engaging and interactive learning
experiences, and design educational
tools and resources that meet the needs
of diverse learners."

"Can be used to assist students to think
critically through practicals"

"Can help students to start their own
business when finishing their studies"
General "Design Thinking's adaptable nature 1 0.5%
application allows it to be a valuable tool in almost
any field where creativity, empathy, and
problem-solving are important. It
encourages a human-centered approach
that can lead to more meaningful and
impactful outcomes across a wide range
of disciplines."

Entrepreneurship "It could be use by creating more 13 6.4%
focus entrepreneurs"

"By creating more entrepreneurs"
"By taking charge and be owners"
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"Create ideas of entrepreneurship to
students”

"Creating value with their own skills"

"It helps brands stay ahead of the curve
by driving innovation in a business
environment"

"It can empower graduate by opening
their own businesses."

"Lower because some students had
never been doing business studies at
high school"

"You can make money and be
successful" "You could use design
thinking and your field of study to create
a business venture"

Uncertainty/Not Various responses expressing 17 8.3%
sure uncertainty about how Design Thinking

can be used in other fields.
Applying  design | "In healthcare, Design Thinking can be 25 12.4%

Thinking
different fields

in

used to improve patient experiences,
enhance healthcare delivery processes,
and develop patient-centered solutions."
"Incorporate it with the knowledge in your
field"

"It could be used by giving us an open
mind by wanting to start a business
related to the course we are doing"

"It could be used in fashion designs,
engineering, and many more."

"It could be used in science when coming
up with new ideas to solve problems"

"It enables one to think outside the box
and could help students find solutions
and understand things better."

"It will depend on the field"

"It will help students have background
information regarding entrepreneurship"
"Students can determine the problem
based on their field of study and try to
come up with a solution that could be
lucrative for them."

"Design Thinking can be applied in
various fields beyond entrepreneurship,
such as healthcare, education, and
product development, by encouraging
empathy-driven problem identification
and innovative solution ideation. Its user-
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centric approach can help address
complex challenges across diverse

domains."
Teaching and | "It should be included in every faculty" 6 2.9%
curriculum "It should be used in all faculties because
integration most of us like to be bosses of our own."

"Teach it to later year students instead of
1st years because they have acquired
more skills from their field of study"
"There should be a module for design
thinking"

"Through Cornerstone and
Communication modules. In fact, since
DUT is highly ranked in SA as an
institution that is doing well in
Entrepreneurship.  Design  Thinking
should be considered and added as a
compulsory module for every field in DUT
like Cornerstone”

Political studies "l think even in Political studies because 2 1.0%
politics faces a wide range of difficulties
in the country where they have to co-
operate with other  superpower
countries."

"Politics is a suitable spot to use design
thinking because we know that they have
to deal with other superpower countries
in order to co-operate."

High school and | "Should start at primary school" 2 1.0%
primary school "l think they should be used in high

schools also."
Other fields Various responses suggesting the 15 7.4%

application of Design Thinking in specific
fields or contexts.

4.8. HYPOTHESIS TESTING

Part of the research enquiry is to do a comparative study on students who have done
an Entrepreneurship module following the DT format versus a more generic
entrepreneurship programme which does not use DT in order to determine whether
DT should be adopted as a teaching and learning strategy or not. This section aims to

address this.
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4.8.1. Relationship between Design Thinking attendance and confidence to
generate and execute ideas

Table 4.11 shows the mean, standard deviation, and independent t-test of the
respondents’ ability to generate and execute new ideas based on their attending DT
(Bootcamp) versus those who did not (timetabled). The data revealed that there was
no statistically significant difference in confidence levels between those who attended
the bootcamp and those who were part of the timetabled class for both generating and
executing new ideas. Both groups express a moderate level of confidence in these
abilities, with bootcamp attendees having slightly higher mean confidence scores, but
the differences are not statistically significant (P>0.05).

Table 4.11. Confidence level of executing and generating news based on
attending bootcamp and timetabled

Did you attend N Mean | Std. Std. t daf | P
the bootcamp Deviation | Error value
(3-5 days) or Mean
Timetabled
class (every
week)
How confident | Bootcamp 23 | 3,61 | 0,988 0,206 | 0.981 | 202 | 0.328
do you feel Timetabled 181 3,37 | 1,111 0,083
about your
ability to
generate new
ideas?
How confident | Bootcamp 23 | 3,57 | 1,080 0,225 | 1.487 | 202 | 0.139
do you feel Timetabled 181 13,19 | 1,136 0,084
about your
ability to
execute on
new ideas?

4.8.2. Association between attending entrepreneurship course and starting

business ventures

A logistic regression analysis was performed to examine the association between two
predictor variables (attending a bootcamp or timetabled class, and previously taking

an entrepreneurship course) and starting entrepreneurship venture at university. The
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unadjusted (univariate) and adjusted (multivariable) odds ratios (OR), along with their
95% confidence intervals (95%CI) and p-values are reported in Table 4.12. The results
reveal that for those who attended the bootcamp, the odds of the outcome (starting
entrepreneurship ventures at university) are 1.20 times higher. However, this result is
not statistically significant, as the p-value is 0.735. This suggests that there is no
significant association between attending the bootcamp and the outcome. For those
in the timetabled class, the odds of the outcome are 0.83 times lower. Again, this result
is not statistically significant (p-value = 0.735), indicating no significant association. In
the adjusted model, attending the bootcamp or timetabled class does not show a
significant association with starting entrepreneurship venture at university (P=0.874).

For those who have previously taken an entrepreneurship course, the odds of starting
entrepreneurship ventures at university are 3.95 times higher compared to those who
have not taken such a course. This difference is statistically significant with a p-value
of 0.000, indicating a strong association between taking an entrepreneurship course
and starting entrepreneurship ventures at university. In the adjusted model, the odds
ratio for having previously taken an entrepreneurship course is 3.3, with a 95%
confidence interval ranging from 1.47 to 7.51. The p-value remains statistically
significant (0.004), suggesting that even when accounting for other variables (age,
sex, faculty, and level of study), the results indicate that there is a significant
association between having previously taken an entrepreneurship course and starting

entrepreneurship ventures at university.

Table 4.12: Factors influencing the likely chance of starting entrepreneurship
ventures at university

Unadjusted (Univariate) Adjusted (Multivariable)
Variable

OR (95%Cl) P-value | OR (95%CI) P-value
Attending bootcamp or timetabled
Bootcamp 1.20 (0.42-3.46) 0.735 R R
Timetabled 0.83 (0.29-2.40) 0.735 0.84 (0.10-6.87) | 0.874

Previously taken entrepreneurship course
Yes 3.95 (1.89-8.25) 0.000 3.3(1.47-7.51) 0.004
No R R R R

Adjusted with gender, sex, faculty, level of study
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49. CHAPTER SUMMARY

This chapter presented the results and data analysis, in two sections. Firstly, the
empirical data, consisting of demographic information, analysed questions such as
age group, gender, faculty and level of study was described. Following this, the
perspectives of respondents were illustrated using frequency tables, bar graphs and
pie charts. Thereafter, the results of the different tests conducted were used to show
that the inclusion of DT as an entrepreneurship facilitation method at DUT will be of
benefit to the institution’s students. The following chapter is a discussion of these
results in relation to both the literature and study objectives.

56



CHAPTER FIVE
5. DISCUSSION

5.1. INTRODUCTION

The previous chapter presented the results from the data collection and analysis. This
section aims to contextualise the findings derived from the data collected and analysed
from the survey participants. The study findings are related to the literature reviewed

by the researcher.

5.2. DEMOGRAPHIC INFORMATION

The background information analysis revealed that a significant proportion of the
participants were female. The UNESCO (2020) suggests that shifting societal norms
surrounding gender have facilitated an increase in the number of women pursuing
higher education, leading to greater acceptance and support for women in academic
and professional pursuits. This trend is evidenced by the 61.9% female participants in
the research study. Additionally, the findings showed that the majority of respondents
were under the age of 26, indicating a recognition among young individuals of the
value of tertiary education. The OECD (2022) notes that younger students generally
have fewer financial obligations, such as supporting a family, which makes pursuing
full-time education a more viable option for them. On the other hand, older students
may encounter financial challenges that could hinder their return to formal education.
Typically, students transition to tertiary education immediately or shortly after
completing their secondary schooling, which in many countries concludes around the
age of 18. As aresult, the average age of tertiary education entrants tends to fall within
the 18-19 age range. This conventional educational pathway explains why the majority
of students are under the age of 25 upon completion of their undergraduate studies
(Altbach, Reisberg, and Rumbley 2019).

The analysis revealed that the faculty of Applied Sciences has a higher enrollment of
students compared to those studying entrepreneurship or management. As reported
by the Durban University of Technology (2022), the faculty of Applied Sciences serves
as a center for research, accounting for approximately 80% of the university's research
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endeavors. This faculty has a number of National Research Foundation (NRF) rated
researchers, specialising in key areas such as industrial biotechnology, water and
wastewater technology, and environmental biotechnology. The faculty's emphasis on
research excellence draws students with an interest in cutting-edge science and
technology, explaining the predominance of participants coming from this faculty.
Notably, the majority of participants in the study were first-year students. According to
the National Centre for Education Statistics (NCES) (2019), initial enrollment in
institutes of higher education tends to peak in the freshman year, typically due to the
influx of recent secondary school graduates. Subsequent years generally witness a
decline in retention rates, resulting in fewer students progressing after the first year. A
previous study suggests that the initial year of college is pivotal for student
persistence, with many individuals discontinuing their studies due to academic, social,

or financial obstacles (Tinto 2019).

Regarding their prior exposure to entrepreneurship education, the study revealed a
significant number of participants who had not completed any form of coursework in
entrepreneurship. This finding aligns with a previous study by Oosterbeek, van Praag
and ljsselstein (2020), which suggests that some individuals may not see
entrepreneurship as relevant to their chosen career paths, particularly in disciplines
where entrepreneurial skills are not deemed essential. The study findings are also
consistent with Shinnar, Giacomin and Janssen (2018) who argued that certain
cultures place more value on traditional career paths such as medicine, engineering,
or law over entrepreneurship, resulting in students conforming to societal norms rather
than pursuing their interest in entrepreneurship. Many students view entrepreneurship
as a risky career choice with uncertain outcomes compared to more conventional
career options, which may deter them from enrolling in entrepreneurship-related

courses.

5.3. DESIGN THINKING AND ENTREPRENEURSHIP

It is recognised that DT and entrepreneurship are closely intertwined concepts that
work harmoniously to facilitate innovation and foster the establishment of prosperous
ventures. Design Thinking, a methodology rooted in the prioritisation of human needs,

technological possibilities, and business requirements, serves as a catalyst for
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innovative solutions (Tham 2022). Conversely, entrepreneurship encompasses the
comprehensive process of conceptualising, launching, and managing a novel
business endeavor, typically commencing on a small scale or as a startup (Ndlovu et
al. 2023). Through the incorporation of DT principles into the entrepreneurial journey,
emerging startups and nascent ventures can cultivate products and services that not
only showcase innovation but also resonate with consumer preferences and market

trends.

The study results showed that a large number of participants are familiar with the
concept of DT. This high level of awareness is consistent with the findings of Hagg
and Gabrielsson (2019), who suggested that DT has become increasingly popular in
the realm of entrepreneurship due to its effectiveness in promoting innovation and
problem-solving skills among future entrepreneurs. Despite the widespread
recognition of DT among participants, the majority had not engaged in any workshops
or training sessions on this methodology. This poor participation can be attributed to
a general lack of understanding of what DT entails and how it can be advantageous.
Many students may not fully grasp the relevance of DT to their academic studies or
future career prospects. Research has indicated that a key obstacle to adopting
innovative learning approaches is a lack of awareness or comprehension of their
benefits, which may explain why courses on DT have limited enroliment. As indicated
by Brown and Katz (2021), there is a clear need for enhanced communication
strategies to emphasise the value and practical applications of DT across various
fields.

The survey participants were polled on their confidence levels regarding the
generation and implementation of new ideas. The results indicated that participants
exhibited a moderate level of confidence in their capacity to come up with and enact
fresh ideas. This aligns with Kolb (2018), who noted that many higher education
curriculums place a heavy emphasis on theoretical knowledge, leaving little room for
students to participate in practical, hands-on, projects that could bolster their
confidence in executing new concepts. Moreover, students often lack access to
mentors and role models who can provide guidance and motivation during the idea
generation and execution process. This perspective is further supported by Robinson
and Aronica (2015), who identified a tendency within educational institutions to
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prioritise standardised testing and memorisation techniques over fostering creative
thinking and problem-solving skills. Such an approach can hinder students' belief in
their creative abilities. Robinson (2019) contends that conventional education systems
tend to discourage creativity and risk-taking, both of which are essential for fostering
innovation. As a result, the survey results suggested that participants exhibit a
moderate level of confidence in their ability to generate and implement new ideas.

5.4. ENTREPRENUERIAL VENTURES

The results of the study regarding participants initiating entrepreneurial endeavors
during their time at university indicated that the majority had not pursued such
ventures. This trend could be attributed to a perceived lack of knowledge and skill
necessary to launch a business among students. Traditional university curricula often
do not incorporate practical entrepreneurship education, further contributing to this
hesitation. Additionally, Gibb (2020) identifies fear of financial loss, failure, and
uncertainty surrounding business start-ups as significant deterrents for students. The
presence and efficacy of institutional support systems, such as incubators, mentorship
programmes, and access to funding, play a crucial role in influencing students'
decision to pursue entrepreneurial ventures. Kaufman and Sternberg (2018) posit that
universities with robust support mechanisms witness higher levels of student

involvement in entrepreneurial activities.

The results also showed that a significant number of individuals who initiated
entrepreneurial projects while attending university credited DT for inspiring their ideas.
Design Thinking is a methodology that stresses the importance of understanding the
needs and challenges of users. This empathetic approach enables students to identify
genuine issues that can serve as the basis for entrepreneurial endeavors, which
explains why it ignited inspiration in the majority of participants. Design Thinking
advocates taking action and exploring different options. Rather than waiting for the
perfect solution, students are urged to create prototypes of their ideas quickly and
seek feedback from potential users. This rapid testing process helps to alleviate the

fear of failure and promotes a proactive approach to entrepreneurship (Kolb 2018).
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In conclusion, the findings indicate that the individuals surveyed generally viewed DT
as beneficial in the initiation of entrepreneurial endeavours, expressing a strong
intention to utilise it in the future. The statistical significance shown by the low p-values
reinforces the credibility of the findings. Notably, Brown (2018), emphasises DT’s
focus on understanding and empathising with the needs and challenges of users. This
approach aids entrepreneurs in developing products and services that effectively
address issues, ultimately increasing the chances of market acceptance and success.
The process of DT proves valuable in entrepreneurial ventures by prioritising the
comprehension of user needs and early validation of ideas through prototypes, thereby
reducing risks commonly associated with such ventures. In contrast to traditional
business planning methods, DT places a strong emphasis on human-centered
problem-solving. This approach not only enhances students' understanding of their
target audience but also fosters empathy and connection with end-users, leading to
sustained customer loyalty and engagement (Dorst 2021). It is crucial for students to
recognize DT as an important tool in launching entrepreneurial projects. Nonetheless,
some individuals in the study expressed a lack of appreciation of DT. These
reservations may stem from the perception of DT processes as time-consuming,
impractical, or not directly relevant to the challenges involved in venture launches
(Brown and Wyatt 2017).

5.5. INNOVATIVE PROBLEM SOLVING THROUGH DESIGN THINKING IN
ENTREPRENEURSHIP

Participants were queried regarding their utilisation of DT in the context of generating
novel ideas for entrepreneurial endeavours. A significant number of participants
admitted to a lack of familiarity with DT, citing either a complete absence of prior usage
or uncertainty surrounding the concept. Kelley and Kelley (2018) suggests that
students' dearth of experience with DT may stem from the prevalent focus on
theoretical knowledge in conventional tertiary education programmes, which often
overlook practical skills such as DT in favor of traditional teaching methods like
lectures, exams, and essays. Similarly, Cross (2021) posits that misconceptions about
the nature of DT may contribute to students' confusion, with some mistakenly

associating it with graphic design or mistakenly assuming its relevance is limited to
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certain industries such as technology or product design. As a result, participants
expressed their lack of familiarity with DT.

The study's results indicated that participants have utilised DT in academic tasks,
showcasing examples of its application in generating fresh business concepts,
addressing challenges, and developing innovative solutions as part of their
coursework. According to Brown (2018), DT fosters a creative and systematic
approach for students when tackling problems, thereby improving their capacity to
recognise issues, brainstorm solutions, and iterate through prototypes — valuable
proficiencies applicable in a multitude of fields. Tschimmel (2022) also supports the
notion that DT proves beneficial in group projects, as it typically involves teamwork
and collaborative efforts. Students benefit from collaborating, drawing upon a variety
of perspectives, and collectively crafting solutions, mirroring professional settings and
bolstering their teamwork skills.

Based on the research findings, a separate group of survey participants stated that
they utilised DT in their entrepreneurial endeavors due to its ability to provide valuable
guidance in practical business scenarios. This sentiment is supported by Dym (2015),
who recognises a key advantage of DT in education as its relevance to real-world
situations, aligning with the outcomes of the present study. Students value its
practicality in addressing genuine issues and formulating solutions with tangible
benefits extending beyond academic confines. Some respondents cited a lack of
familiarity or understanding of DT, potentially stemming from limited exposure, as
noted by Brown (2018), which could lead individuals to believe they lack experience

with the concept.

Collectively, the feedback gathered reflects a variety of experiences and viewpoints
concerning the application of DT in entrepreneurial pursuits, ranging from individuals
with no prior exposure to those who have successfully implemented it in educational
and business environments. Moreover, certain respondents reflected on their personal
goals and concepts, underscoring the significance of DT in nurturing creativity and

fostering innovation.
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5.6. ENHANCING ENTREPRENEURSHIP EDUCATION THROUGH DESIGN
THINKING INTEGRATION

The study's primary findings indicate that a significant number of respondents
emphasised the necessity of incorporating DT into the university curriculum. Building
upon this finding, Kelley and Kelley (2018) underscore the significance of integrating
DT into the curriculum, as it encourages students to think innovatively and devise
creative solutions. Design Thinking fosters a mindset that values experimentation,
taking risks, and learning from failures, all of which are essential for promoting
innovation across various industries. Given the current trend of prioritising employees
who can innovate and solve complex problems, incorporating DT into the curriculum
ensures that graduates possess skills that are highly sought after in the job market.
Additionally, the study findings also highlight the importance of raising awareness
about DT. Supporting this notion, Liedtka (2015) states that DT nurtures creative
problem-solving skills, which are increasingly crucial in today's intricate and ever-
evolving world. It is imperative for tertiary students to acquire these skills to effectively

address real-world challenges.

Survey participants disclosed that students have the ability to employ DT in practical
situations and recommended the initiation of new enterprises and the
commercialisation of products. In an ever-evolving employment landscape, DT
provides students with versatile skills that can be used in a variety of sectors and
settings (Kolko 2015). Numerous employers now consider DT an essential capability
for recent graduates, resulting in enhanced career opportunities and avenues for
professional growth; highlighting the importance of incorporating DT into real-world
business scenarios (Martin 2019). Norman and Verganti (2017) supports these
findings, indicating that hands-on experience with DT methodologies leads to more
profound educational outcomes compared to traditional lecture-based approaches.
The application of theory into practice enables students to cultivate analytical thinking,

inventive problem-solving skills, and effective teamwork in a practical setting.
The results indicated that participants recommended that students should proactively

engage in programmes and cooperate across different disciplines to incorporate

diverse viewpoints into DT. According to Edelson (2018), supporting these
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recommendations by involving students in the development of their educational
experiences can enhance their motivation and involvement. The inclusion of students
in the DT process encourages creativity and innovation, which are crucial for solving
intricate and unclear issues. Including university students in DT cultivates preparation
for upcoming challenges, enriches their educational experiences, and contributes to
the cultivation of essential skills required for success in a wide array of professional

arenas.

The significance of offering resources and support for DT was also emphasised by the
survey participants. Similarly, according to Dorst (2021), it is crucial to provide
resources and support for university students, particularly those who are new to DT,
as they may encounter difficulties comprehending the intricacies of these tools without
proper guidance and resources. University institutions typically have diverse student
populations with varying levels of exposure to DT. The provision of resources and
support can promote equal opportunities for all students to learn and utilise these tools
effectively (Kelley and Kelley 2018). These narratives illustrate the various
perspectives and ideas that participants have concerning the integration of DT in
university entrepreneurship programmes and how previous studies aligns with these

perspectives.

5.7. CROSS-DISCIPLINARY PROBLEM SOLVING AND INNOVATION

Based on the data analysed in the previous section, it was found that participants
believe DT can be applied in various fields beyond just entrepreneurship. Some of the
areas highlighted included innovation, problem solving, education, entrepreneurial
focus, political studies, primary and high schools, and others. This shows that DT has
a wide applicability across different aspects of life. In agreement with the use of DT in
political studies, Manzini (2021) asserts that DT prompts individuals to consider the
ethical and societal impacts of their solutions, which is especially important in areas
such as public policy where decisions can greatly affect communities. It has been
suggested that DT can be beneficial in non-entrepreneurial fields because it places a
strong emphasis on understanding the needs and experiences of those impacted by
a problem or solution, and this can lead to more effective and sustainable solutions in

areas such as healthcare, education, and social services (Brown 2018). Design
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Thinking fosters a mindset that values creativity, experimentation, and risk-taking,
which are essential for driving innovation in fields like technology, policy-making, and
environmental sustainability (Greenberg 2019). The use of DT outside of
entrepreneurship is supported by its human-centered approach, interdisciplinary
nature, iterative methodologies, emphasis on creativity and innovation, ability to
navigate uncertainty, and consideration of ethical implications. These aspects are
critical for addressing complex challenges across diverse fields and facilitating

meaningful change (Tschimmel 2022).

5.8. CHAPTER SUMMARY

In the current chapter, the findings derived from the interview responses concerning
the integration of DT as a methodology for entrepreneurship at DUT were placed in
context with the scholarly literature. The subsequent chapter will furnish the
conclusions and suggestions arising from the examination of the study findings.
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CHAPTER SIX

6. CONCLUSION, LIMITATIONS OF THE STUDY AND
RECOMMENDATION

6.1. INTRODUCTION

Whilst the previous chapter discussed the findings of this study, this chapter will
provide the conclusions of the study. Furthermore, recommendations on how DT can
be included as an entrepreneurship facilitation method at DUT will be outlined. This

chapter also highlights limitations of the study and areas for further research.

6.2. CONCLUSION

The study was conducted to explore the effects of integrating DT into entrepreneurship
education within a university setting. Data were collected via surveys and analysed to
examine the correlation between attendance in DT sessions, confidence levels,
participation in entrepreneurship courses, and the initiation of entrepreneurial ventures
among students. The results revealed that a portion of respondents were aware of DT,

although the majority had not taken part in any DT workshops or courses.

Moreover, the study found that respondents displayed moderate confidence in
generating and executing new ideas, with slightly higher confidence levels in idea
generation compared to execution. While most students had not yet embarked on
entrepreneurial ventures during their time at university, a smaller percentage had been
involved in entrepreneurial activities. Among those who had started entrepreneurial

ventures, a significant majority credited DT for inspiring their ideas.

Additionally, respondents provided recommendations for incorporating DT into
university programmes, highlighting the importance of integrating it into the curriculum,
raising awareness, promoting practical application, increasing student engagement,
and providing support. They also discussed the versatility of DT across various fields
beyond entrepreneurship, such as innovation, education, and general problem-

solving.
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The study highlighted the similarities between the discussions surrounding DT and the
ongoing debate on the approach to entrepreneurship education. Design Thinking was
recognised as a valuable and accessible tool for facilitating multidisciplinary projects,
providing educators with essential concepts, tools, and methods that can be
seamlessly integrated into existing courses. It was seen as an engaging method for
students to learn about customer development, problem-solving, creativity, iteration,
failure, resilience, and teamwork; helping them boost their creative confidence and

reshape their perspectives on entrepreneurship.

In conclusion, the data offered valuable insights into the perceptions, experiences, and
connections between DT and entrepreneurship education among university students.
While awareness of DT was high, its practical application, particularly through
workshops and courses, was less common. The study did not find a significant
relationship between attending DT sessions or classes and the likelihood of initiating
entrepreneurial ventures. However, it did identify a statistically significant link between
prior enrolment in entrepreneurship courses and the commencement of
entrepreneurial activities at the university, highlighting the positive impact of formal

entrepreneurship education on student engagement in entrepreneurial pursuits.

6.3. RECOMMENDATIONS

Implementing design thinking into entrepreneurship education at tertiary institutions
can enhance students' innovation and problem-solving abilities. Some suggestions for

its inclusion include:

6.3.1. Integrating Design Thinking into the curriculum

The DUT is able to develop courses or modules focused on DT within
entrepreneurship programmes. A thorough evaluation of the current entrepreneurship
curriculum should be conducted to explore potential ways to incorporate DT principles,
methods, and mindset. An assessment of which courses, modules, or topics are best
suited for integrating DT practices must be done (Withell and Haigh 2018)
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6.3.2. Hands-on projects

In order to include design thinking at DUT, management and lecturers should assign
projects requiring students to apply DT methodologies to real-world entrepreneurial
challenges. Guaman-Quintanilla, Chiluiza, Everaert and Valcke (2018:2954) state that
facilitation of interactive workshops and training sessions led by experienced mentors
to educate students on specific DT tools and techniques can be done so that students

are more hands on.

6.3.3. Guest lectures and workshops

Another recommendation is to invite DT experts to lead workshops or lectures to
demonstrate practical applications and case studies. Tertiary institutions such as DUT
should provide a comprehensive introductory workshop or course focused on the core
concepts of DT. This programme will aim to educate participants on essential
principles, techniques, and perspectives associated with DT, such as empathy,

ideation, prototyping, and iteration (Elliott and Lodge 2017:59).

6.3.4. Collaborative projects

Gilbert, Crow and Anderson (2018:38) encourage interdisciplinary collaboration to
foster diverse perspectives and innovative solutions. Engaging in collaborative
research projects with industry partners focusing on the integration of DT and
entrepreneurship will be able to assist students to be able to use DT. Such projects
have the potential to create valuable knowledge, insights, and methodologies that can
be mutually beneficial for academia and industry. Revano and Garcia (2020) state that
through partnerships, tertiary institutions can enhance their entrepreneurship
facilitation approach with practical real-world perspectives, experiences, and
opportunities. This can further enrich students' comprehension and utilization of DT

principles within entrepreneurial settings.

6.3.5. Access to resources

Sari and Zulaikha (2021:42) note that it is important to provide students with the
necessary tools, software, and facilities for prototyping and implementing DT ideas.

This can be done by creating specialised design labs and studios furnished with the
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necessary tools, equipment, and software for the purpose of prototyping, modelling,
and visualisation. These DT resources will serve as collaborative spaces where
students can explore various DT methodologies and devise inventive solutions for
entrepreneurial obstacles. Additionally, maintaining a selection of literature,
publications, and online materials in the university library pertaining to DT,
entrepreneurship, innovation, and relevant subjects will also facilitate the access to
resources for DT (Wrigley and Mosely 2022). Students should be granted the
opportunity to utilise these resources to enhance their comprehension of DT principles

and its relevance to entrepreneurship.

6.3.6. Mentorship and guidance

Luka (2017:65) states that assigning mentors experienced in DT and entrepreneurship
to guide students can assist in the inclusion of DT as an entrepreneurial method.
Management must be able to seek out seasoned professionals with entrepreneurial,
design, and innovation experience to act as mentors for student entrepreneurs. These
mentors should be well-versed in DT methodologies and have a history of successfully
launching and scaling businesses. Pairing of mentors with student entrepreneurs can
be based on their interests, objectives, and specialised knowledge (Daniel, 2019:216).
The option of creating mentorship groups made up of individuals with different skills

and backgrounds to offer a variety of perspectives and assistance can be explored.

6.3.7. Evaluation and feedback

Davey, Hannon and Penaluna (2020:173) recommend that tertiary institutions should
incorporate evaluation criteria to assess students' application of DT principles and
provide feedback for improvement. Comprehensive evaluation criteria in line with the
principles of DT and entrepreneurial achievement can be established. These criteria
should encompass factors such as creativity, viability, user-centricity, iterative
enhancements, and the capacity to effectively tackle identified challenges or
possibilities. Lecturers and tutors must utilise formative assessment techniques
consistently throughout the entrepreneurial journey to offer continuous feedback and
assistance to students (Revano and Garcia 2020). Emphasis on the importance of

students documenting their advancements, reflecting on their encounters, and
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soliciting input from colleagues, mentors, and educators at critical junctures of their

ventures are also important.

By incorporating these strategies, Higher Education Institutions, and in this case DUT,
can effectively integrate DT into their entrepreneurship programmes, preparing

students for success in the complex entrepreneurial environment.

6.4. DIRECTIONS FOR FUTURE RESEARCH

The primary objective of this study was to evaluate the inclusion of DT as a method
for fostering entrepreneurship at DUT. Research on the integration of DT as a
facilitation method for entrepreneurship can open up avenues for enhancing its
efficacy and influence. Some potential areas for future research could involve
examining the effectiveness of various teaching approaches. This would entail
exploring different educational methods for teaching DT in entrepreneurship such as
project-based learning, flipped classrooms, and experiential learning; to determine
which methods yield the best results in terms of student learning and entrepreneurial

skills development.

Additionally, future studies could delve into the long-term effects on entrepreneurial
endeavours. This can be done through conducting longitudinal studies to evaluate the
lasting impact of incorporating DT into entrepreneurship education on the success and
sustainability of students' ventures, including factors like innovation, market feasibility,
and growth potential. Moreover, forthcoming research studies could focus on the role
of mentorship and support networks to analyse how mentorship and support systems
facilitate the integration of design thinking into entrepreneurship education. This would
involve examining the attributes of effective mentors, the dynamics of mentor-mentee
relationships, and the impact of mentorship on students' entrepreneurial mind-set and
behaviour. Furthermore, future research studies could focus on developing
comprehensive evaluation frameworks and metrics to gauge the effectiveness of DT
in entrepreneurship education, encompassing both quantitative measures like student
performance and venture outcomes, and qualitative measures such as student
perspectives and learning experiences. This would help in informing evidence-based

practices and continuous improvement initiatives. By addressing these research
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avenues, researchers and professionals can enhance our understanding of how DT
can be successfully incorporated into entrepreneurship education to nurture the next

cohort of innovative and entrepreneurial leaders.
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LETTER OF INFORMATION

Title of the Research Study: The Inclusion of Design Thinking as a tool for entrepreneurship at
the Durban University of Technology.

Principal Investigator/s/researcher: Owami Ntobeko Shane Thiba. Postgraduate Diploma:
Business Administration.

Co-Investigator/s/supervisor/s: Prof. Keolebogile Motaung

1. Brief Introduction and Purpose of the Study:

Entrepreneurship has traditionally been taught from a business administration perspective, where
predicting the future is central and where the world is seen as linear with known inputs and outputs.
The world of entrepreneurs is a quite different, usually highly uncertain environment, and therefore
requires a different type of skill set. This study conceptualizes entrepreneurial learning through a
method- and design-based approach called design thinking. It is argued that by utilizing design thinking
and a methods approach, learning from a “through” approach can be achieved. This learning is more
focused on the entrepreneurial process, highlighting the role of skills and mind-set. This learning
approach enables student-centred learning and focus on skills more applicable to entrepreneurs.
Design thinking emphasizes a practical approach where students step outside the classroom. The study
aim is to evaluate the inclusion of Design Thinking as an entrepreneurship and business development
tool at the Durban University of Technology. In order to achieve this, the study will adopt a
quantitative research approach using the simple random sampling method. This is going to be a
comparative study on students who have done Entrepreneurship module following the Design
Thinking (DT) format versus a more generic entrepreneurship program which does not use design
thinking in order to determine whether DT should be adopted as a teaching and learning strategy or
not. Data will then be collected using a questionnaire and data will be analysed using the SPSS and
Microsoft Excel method.

2. Introduce yourself to the participant

Dear Respondent. My name is Owami Ntobeko Shane Thiba. | am a Master’s student in Business
administration, under the Faculty of Management Sciences at the Durban University of Technology
(DUT). My master’s research topic is: The inclusion of Design Thinking as an entrepreneurship and
business developmental tool at Durban University of Technology (DUT).

3. Invitation to the potential participant
| would like to invite you to participate in this study which aims at researching about the use of design
thinking to create sustainable businesses at the University.

Outline of the Procedures: This research aims at evaluating the inclusion of design thinking as an
entrepreneurship and business tool at DUT. This research envisage in reviewing the content provided
towards assisting students in becoming entrepreneurs, addressing the perception of students towards
entrepreneurship and assessing if entrepreneurship approaches used are beneficial to students and the
University at large. | will distribute questionnaires to students doing entrepreneurial edge modules
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(approach that use Design Thinking and the one that does not). All data collected from the participants
will be exclusively used for the purpose of this research and confidentiality will be guaranteed.

4. Risks or Discomforts to the Participant:
Participants in this study will not result in any physical risks or discomfort.

5. Explain to the participant the reasons he/she may be withdraw from the Study:
Participation in this study will be voluntarily and the participants can withdraw at any time of the
research. (That the research may be terminated early in particular circumstances viz. Non-compliance,
iliness, adverse reactions, etc. State that the participant is entitled to withdraw from the study at any
time should they wish to do so and will still continue to receive the appropriate standard of care;
Explain to the potential participant that the research may be terminated early in particular
circumstances. That the researcher may, under certain circumstances, decide to withdraw the
participant from the study; explain what procedures are in place for an orderly termination of
participation by the participant.)

6. Benefits:
This research will benefit the University in cementing it approach to entrepreneurship and students
will be exposed to entrepreneurial learning, contributing towards creating orientated graduates.

7. Remuneration:
There will be no remunerations paid for participating in this study. Participation is strictly voluntarily.

8. Costs of the Study:
There will be no costs incurred by the participants in this study.

9. Confidentiality:
Please rest assured that your responses will be treated with utmost confidentiality and no names will
be divulged to any third party. The collated responses will only be used for statistical analysis.

10. Results:
The results of this study will be made available to participants should they request them.

I I. Research-related Injury:
This study does not have any risks to physical injury. Summary of the findings will be sent to the
participants on the completion of the study.

12. Storage of all electronic and hard copies including tape recordings
DUT’s requirement of 5 years storage will be adhered to, accessible only to the researcher and the
supervisors. Thereafter, all data will be destroyed.

Persons to contact in the Event of Any Problems or Queries: Please contact the researcher
(031 373 5695/ Ntobeko.thibal @gmail.com), my supervisor Prof. Keolebogile Motaung (031 373
2092/ ttidirector@dut.ac.za) or the Institutional Research Ethics Administrator on 031 373 2375.
Complaints can be reported to the Acting Director: Research and Postgraduate Support Prof K
Motaung on TtiDirector@dut.ac.za
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13. CONSENT

Full Title of the Study: The Inclusion of Design Thinking as a tool for entrepreneurship at the
Durban University of Technology.

Names of Researcher/s: Owami Ntobeko Shane Thiba

14. Statement of Agreement to Participate in the Research Study:
| hereby confirm that | have been informed by the researcher, Owami Ntobeko Shane Thiba, about
the nature, conduct, benefits and risks of this study - Research Ethics Clearance Number: 21600267

e | have also received, read and understood the above written information (Participant Letter
of Information) regarding the study.

e | am aware that the results of the study, including personal details regarding my sex, age,
date of birth, initials and diagnosis will be anonymously processed into a study report.

e In view of the requirements of research, | agree that the data collected during this study
can be processed in a computerised system by the researcher.

e | may, at any stage, without prejudice, withdraw my consent and participation in the study.

e | have had sufficient opportunity to ask questions and (of my own free will) declare myself
prepared to participate in the study.

e | understand that significant new findings developed during the course of this research
which may relate to my participation will be made available to me.

Full Name of Participant Date Time Signature/Right Thumbprint

I, (name of researcher) herewith confirm that the above participant has been fully informed
about the nature, conduct and risks of the above study.

Full Name of Researcher Date Signature
Full Name of Witness (If applicable) Date Signature
Full Name of Legal Guardian (If applicable) Date Signature
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APPENDIX B: RESEARCH INSTRUMENT

The inclusion of Design Thinking as a tool for entrepreneurship at
DUT

Section 1: Demographics

What is your age? What is your gender?

What is your field of study? What is your year of study?

Have you previously taken any courses on entrepreneurship? (Yes/No)

Section 2: Design Thinking and Entrepreneurship

Have you heard of Design Thinking? (Yes/No)

Have you participated in any Design Thinking workshops or courses? (Yes/No)

How confident do you feel about your ability to generate new ideas? (1-5 scale)

How confident do you feel about your ability to execute on new ideas? (1-5 scale)

Have you started any entrepreneurial ventures while in university? (Yes/No)

If yes, did Design Thinking help spark the idea for your entrepreneurial venture? (Yes/No)
How valuable do you believe Design Thinking is in the process of starting an entrepreneurial
venture? (1-5 scale)

How likely are you to use Design Thinking in the future when starting an entrepreneurial
venture? (1-5 scale)

Section 3: Open-ended Questions

Can you describe a time when you used Design Thinking to generate a new idea for an
entrepreneurial venture?

What are some ways that university programmes could better incorporate Design Thinking
into their entrepreneurship curriculum?

How do you think Design Thinking could be used in other fields of study beyond
entrepreneurship?

Thank you for participating in this survey!
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APPENDIX D: GATEKEEPER'S PERMISSION

5 June 2023

Mr Ntobeko Thiba

c/o Department of Entrepreneurial Studies and Management
Faculty of Management Sciences

Durban University of Technology

Dear Mr Thiba
PERMISSION TO CONDUCT RESEARCH AT THE DUT

Your email correspondence in respect of the above refers. | am pleased to inform you
that the Institutional Research and Innovation Committee (IRIC) has granted Gatekeeper
Permission for you to conduct your research “The Inclusion of Design Thinking as a tool
for entrepreneurship at the Durban University of Technology” at the Durban University of
Technology. Kindly note that this letter must be issued to the IREC for approval
before you commence data collection.

The DUT may impose any other condition it deems appropriate in the circumstances
having regard to nature and extent of access to and use of information requested.

Upon completion of your research project, you are requested to share the summary of
your key research findings.

Kind regards.
Yours sincerely

DR V GOVENDER
ACTING-DIRECTOR: RESEARCH AND POSTGRADUATE SUPPORT DIRECTORATE
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APPENDIX E: ETHICS CLEARANCE

INSTITUTIONAL 5‘ R g 2 e e

Sl COMMITTEE 'js“‘: = L

7 June 2023

Mr O N S Thiba
70 Gardens Drive
Cato Manor
Durban

4091

Dear Mr Thiba

The Inclusion of Design Thinking as a tool for entrepreneurship at the Durban
University of Technology
Ethical Clearance number IREC 095/23

The DUT-Institutional Research Ethics Committee acknowledges receipt of your gatekeeper
permission letter.

Please note that FULL APPROVAL is granted to your research proposal. You may proceed with
data collection.

Any adverse events [serious or minor] which occur in connection with this study and/or which may
alter its ethical consideration must be reported to the DUT-IREC according to the DUT-IREC
Standard Operating Procedures (SOP's).

Please note that any deviations from the approved proposal require the approval of the DUT-IREC
as outlined in the DUT-IREC SOFP’s.

It is compulsory for a student or researcher to apply for recertification on an annual
basis. The failure to do so will result in withdrawal of ethics clearance. It is the
ibility of the r cher and the supervisor to apply for recertification.

e Y

Please note that you are required to submit a Notification of Completion of Study
form together with an abstract to the DUT-IREC office on completion of your study.

IR I BN

Chairperson: DUT-IREC

ENVISION2020 transparency - honesty « integrity « respact « accountability
AaRFas fairness - professionalism - i - son « excell T T

comp d
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APPENDIX F: ETHICS CERTIFICATE

Zertifikat Certificado
Certificate

Promouvoir les plus hauts standards éthiques dans |a protection des participants a la recherche biomédicale
Promoting the highest ethical standards in the protection of biomedical research participants

Certificat de formation - Training Certificate
Ce document atteste que - this document certifies that

Clinteal Trials Ganire Owami Thiba
The Univarshy of Hoap Koag a complété avec succes - has successfully completed
Introduction to Research Ethics
du programme de formation TRREE en évaluation éthique de la recherche
of the TRREE training programme in research ethics evaluation

Release Date: 2022/08/19

CID - Bl Vi Tom Professeur Dominigque Sprumont
Ci i TRREE C
APPROVED BY
Foederatio F P H e, & fwmenn ot
SIWFE s | rovanmes de commson oo 2 rstios Pharmaceutica ool i e
ISF Cndiasiag Diucation Proguma G cradi) Helvetise  Programimes de formation
postgradude et continue

Ce programme est soutenu par - This program is supported by
Harmpean 2 Dereboping Coumtrios Ciical Tiai Parrweti (TXCTP) (was sk o) . a)-€
e rne: Acibamy of M S (SAMS/ASIMAAMW)
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