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Abstract. Entrepreneurship is a vital skill for engineering students in the 21st 

century, as they face complex and dynamic challenges that require innovative 

and entrepreneurial solutions. However, traditional engineering education often 

fails to cultivate an entrepreneurial culture among students and faculty. This 

paper aims to address this gap by exploring strategies for building an entrepre-

neurship culture in electrical engineering education, drawing upon relevant lit-

erature and examples of successful practices from different institutions. To 

achieve this goal, a comprehensive framework, consisting of four key dimen-

sions: curriculum, pedagogy, environment, and assessment, is proposed. Each 

dimension is crucial for fostering entrepreneurship education and should align 

with the goals and objectives of developing entrepreneurial competencies. It is 

essential to integrate and coordinate these dimensions across different levels of 

the educational system to ensure a holistic and effective approach. The curricu-

lum dimension emphasizes the incorporation of entrepreneurship-related con-

tent into the programme. Pedagogy emphasizes student-centred, experiential 

learning methods that encourage entrepreneurial activities. The environment 

dimension entails creating an entrepreneurial ecosystem within institutions and 

promoting academia-industry collaboration. The assessment dimension high-

lights the need for appropriate evaluation methods to measure students' entre-

preneurial skills and competencies. It involves designing assessment tools that 

assess not only technical knowledge but also entrepreneurial mindset and abili-

ties. While implementing this framework brings numerous benefits, it also pos-

es challenges. These challenges include resistance to change, faculty develop-

ment, resource allocation, and ensuring sustainability. Addressing these chal-

lenges requires institutional commitment, collaboration among stakeholders, 

and ongoing evaluation and adaptation. 

Keywords: Entrepreneurial culture, Curriculum, Entrepreneurial Framework, 

Pedagogy. 

1 Introduction: 

In recent years, the field of electrical engineering has witnessed significant ad-

vancements, playing a crucial role in shaping the global landscape of technology, 

communications, infrastructure, and manufacturing. As engineering personnel contin-

ue to innovate and tackle pressing challenges, there is a growing recognition of the 

© The Author(s) 2023
M. Makua et al. (eds.), Proceedings of the 10th Focus Conference (TFC 2023), Advances in Social Science,
Education and Humanities Research 788,
https://doi.org/10.2991/978-2-38476-134-0_16 

mailto:sibanda.matthew@mut.ac.za
http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-38476-134-0_16&domain=pdf


need for a multidimensional skillset that goes beyond technical expertise [1], [2]. To 

excel in today's dynamic and competitive environment, engineering personnel must 

possess entrepreneurial skills and thus educational institutions need to cultivate an 

entrepreneurial culture into their programmes. 

The integration of entrepreneurship education into higher education curricula has 

gained prominence [3]. Entrepreneurship in electrical engineering enables students to 

develop a mindset that combines technical knowledge with business acumen and in-

novation. By fostering an entrepreneurship culture, educational institutions can em-

power engineering students to become creative problem-solvers, visionary leaders, 

and agents of change. This paper explores the importance of building an entrepreneur-

ship culture in electrical engineering education and proposes strategies for its effec-

tive implementation. 

Entrepreneurship education equips engineering students with the knowledge, tools, 

and attitudes necessary to identify opportunities, think critically, and translate their 

ideas into real-world solutions [1]. It goes beyond technical training, instilling skills 

such as collaboration, adaptability, resilience, and the ability to recognize and seize 

opportunities. Whether students embark on entrepreneurial ventures or join estab-

lished firms, entrepreneurial training equips them with the skills to drive innovation, 

contribute to the success of organizations, and make a positive impact in their fields 

[1]. 

This paper will present a comprehensive framework for building an entrepreneur-

ship culture in electrical engineering education. It will examine key dimensions such 

as curriculum design, pedagogical approaches, creating an entrepreneurial environ-

ment, and assessing entrepreneurial competencies. The proposed framework will draw 

upon best practices and noteworthy programs in entrepreneurship education to pro-

vide practical insights and guidance for educators and institutions [4]. 

By fostering an entrepreneurship culture in electrical engineering education, we 

can nurture a new generation of engineers who are not only technically proficient but 

also equipped with the mindset and skills to drive innovation, create value, and con-

tribute to the broader society. This paper aims to contribute to the ongoing conversa-

tion on entrepreneurship in engineering education and provide valuable insights for 

educators, policymakers, and industry stakeholders who seek to cultivate an entrepre-

neurial ecosystem in the field of electrical engineering. 

2 Literature Review 

Entrepreneurship education plays a significant role in preparing engineering stu-

dents for the evolving demands of the global economy. By integrating entrepreneur-

ship into engineering curricula, students can develop not only technical skills but also 

an entrepreneurial mindset, innovative thinking, and business acumen. This section 

provides a discussion on the theoretical background for building an entrepreneurial 

culture in electrical engineering education. 
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2.1 Significance of entrepreneurship education 

Entrepreneurship education plays a crucial role in preparing engineering students 

to navigate the rapidly evolving landscape of technology and innovation. It equips 

them with a broad set of skills and knowledge beyond technical expertise. This ena-

bles students to understand and contribute within the context of market and business 

pressures, fostering their entrepreneurial mindset and enhancing their ability to col-

laborate effectively, communicate, think critically, and solve open-ended problems. It 

provides students with insights into product design, development, technology trends, 

market analysis, and other aspects that are valuable for success in both startups and 

established enterprises [1]. By integrating entrepreneurship education into electrical 

engineering curricula, students gain a broader perspective, develop problem-solving 

abilities, and enhance their ability to translate technical ideas into practical solutions. 

It also fosters creativity, adaptability, and resilience, which are essential for future 

engineers in an increasingly entrepreneurial and competitive world [5]. The benefits 

of entrepreneurship education for engineering students include: 

• Enhanced Innovation and Creativity: Entrepreneurship education fosters a 

culture of innovation and creativity among engineering students, encour-

aging them to identify and solve real-world problems [1]. 

• Interdisciplinary Collaboration: Entrepreneurship education promotes 

collaboration and teamwork across disciplines, enabling engineering stu-

dents to work effectively with professionals from diverse backgrounds and 

integrate multiple perspectives [1]. 

• Business and Market Understanding: By incorporating entrepreneurship 

education, engineering students gain insights into business principles, 

market dynamics, and customer needs. This understanding enhances their 

ability to develop innovative solutions that align with market demands [1]. 

2.2 Entrepreneurship Culture and its Impact on Engineering Education 

Entrepreneurship culture refers to the shared values, attitudes, beliefs, and behav-

iors that support and encourage activities i.e., promote an entrepreneurial mindset and 

foster an environment conducive to entrepreneurial activities [6], [7]. It emphasizes 

risk-taking, innovation, collaboration, and a proactive approach to problem-solving, 

thus fostering an environment conducive to entrepreneurial activities and encouraging 

individuals to pursue entrepreneurial ventures. The combination of entrepreneurial 

culture and entrepreneurship education fosters a conducive environment for individu-

als to explore, create, and seize entrepreneurial opportunities. Entrepreneurial culture 

provides the foundation and support system for individuals to develop entrepreneurial 

intentions. Entrepreneurship education, in turn, leverages entrepreneurial culture and 

equips individuals with the necessary skills, knowledge, and mindset to pursue their 

entrepreneurial aspirations [7].  

Research suggests that an entrepreneurship culture within engineering education 

positively influences students' entrepreneurial intentions, attitudes, and behaviors. It 

promotes an entrepreneurial mindset characterized by curiosity, adaptability, and the 

willingness to embrace uncertainty, thus encouraging students to think beyond tradi-
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tional engineering roles and fostering an entrepreneurial spirit that promotes innova-

tion, commercialization of research, and the ability to create new ventures [8]. An 

entrepreneurship culture also facilitates interdisciplinary collaboration, industry en-

gagement, and the translation of knowledge into real-world applications [7], [8]. 

An effective entrepreneurship culture ensures the integration of entrepreneurial 

principles and practices throughout engineering curricula. It goes beyond standalone 

entrepreneurship courses and integrates entrepreneurial thinking into core engineering 

subjects [7]. Entrepreneurship culture requires a supportive ecosystem within the 

educational institution. This includes faculty support, mentorship programs, access to 

funding and resources, and connections with industry partners. Such an ecosystem 

enables students to translate their innovative ideas into viable ventures [7]. 

2.3 Integration of Entrepreneurship into Engineering Curricula 

Successful practices and initiatives from various institutions provide valuable in-

sights and serve as inspiration for implementing entrepreneurship education in electri-

cal engineering programs. 

Practices and Models for Integrating Entrepreneurship into Engineering Cur-

ricula 

Various practices and models exist for integrating entrepreneurship into engineer-

ing curricula. These models and practices vary in their approaches but share common 

objectives of imparting entrepreneurial skills and knowledge to engineering students. 

Some examples include: 

a. Entrepreneurship Programs and Courses [4], [9], [10]: Many universities offer 

entrepreneurship programs, minors, or certificates that engineering students can 

pursue alongside their technical coursework. These programs provide special-

ized courses focused on topics such as technology commercialization, startup 

creation, innovation management, and entrepreneurial finance. 

b. Experiential Learning and Startup Incubation [10]–[12]: Hands-on experiences, 

such as internships, co-op programs, and startup incubators, provide opportuni-

ties for students to apply their entrepreneurial knowledge in real-world settings. 

Incorporating real-world entrepreneurial experiences, such as internships, startup 

projects, and industry collaborations, allows engineering students to apply their 

technical knowledge in practical settings and gain hands-on experience in entre-

preneurial endeavors. These experiences expose students to the challenges and 

processes involved in starting and running a business. 

c. Collaborations with Industry: Partnerships between educational institutions and 

industry play a vital role in integrating entrepreneurship into engineering curric-

ula. Collaborative projects, industry-sponsored competitions, and mentorship 

programs allow students to work on real industry problems, gain industry in-

sights, and establish networks. 

d. Interdisciplinary collaborations: Entrepreneurship education can be integrated 

across various disciplines, fostering collaboration among students from different 

238             M. Sibanda and P. Naidoo



backgrounds. Cross-disciplinary projects, joint courses, or entrepreneurship-

focused electives allow students to gain diverse perspectives and develop inter-

disciplinary problem-solving skills. Promoting interdisciplinary collaborations 

between engineering students and students from other disciplines, such as busi-

ness, design, or social sciences, fosters a multidisciplinary approach to entrepre-

neurship and encourages the exchange of ideas and perspectives.  

e. Entrepreneurial Mindset Development: Establishing entrepreneurship events 

will create a vibrant entrepreneurship atmosphere and leadership experience for 

students. Integrating activities that promote creativity, risk-taking, resilience, 

and opportunity recognition is essential for cultivating an entrepreneurial mind-

set among engineering students. Design thinking workshops, ideation sessions, 

and innovation challenges contribute to the development of these skills and 

mindsets.  

f. Faculty Development: Providing faculty with training and support in entrepre-

neurship education ensures the effective delivery of entrepreneurial content in 

engineering courses. Faculty development programs focus on enhancing peda-

gogical skills, curriculum design, and incorporating real-world examples and 

case studies. 

g. Industry-Driven Capstone Projects: Integrating industry-driven capstone pro-

jects into engineering curricula allows students to apply their technical 

knowledge to real-world problems, encouraging an entrepreneurial mindset and 

promoting collaboration with industry partners. 

By incorporating these practices and models, engineering departments/institutions 

can create a comprehensive ecosystem that nurtures an entrepreneurial culture, pre-

pares students for entrepreneurial endeavours, and fosters innovation and economic 

growth. 

Examples of Successful Initiatives 

To provide the opportunities and knowledge that empower graduates to be innova-

tive and entrepreneurial, a mixture of approaches to entrepreneurial education must be 

employed [7]. Several institutions have implemented successful practices and initia-

tives to infuse entrepreneurship into engineering curricula [1]. Some examples in-

clude: 

• Stanford University: Stanford's Epicenter program promotes entrepreneur-

ship in undergraduate engineering education. It supports initiatives that in-

spire students to envision possibilities and create viable ventures. It offers 

courses, resources, and experiential learning opportunities to help engi-

neering students develop entrepreneurial skills and launch technology-

based ventures. 

• Massachusetts Institute of Technology (MIT): MIT's Martin Trust Center 

for MIT Entrepreneurship provides a range of resources, programs, and 

courses to foster entrepreneurship among its students, including engineer-

ing students. It offers startup accelerator programs, mentoring opportuni-

ties, and access to venture funding. 

• Technical University of Munich (TUM): Established the Unternehmer-
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TUM, an innovation and entrepreneurship centre that supports students, 

researchers, and startups. It offers entrepreneurship courses, startup incu-

bation programs, and access to a network of industry partners and inves-

tors. Thus, promoting an entrepreneurial mindset and facilitating technol-

ogy transfer. 

• Delft University of Technology (TU Delft): Established the Delft Centre 

for Entrepreneurship (DCE) which offers entrepreneurship education 

through courses, projects, and collaboration with industry partners. This is 

done for engineers across the faculties of the TU Delft. 

• Stellenbosch University: Established Innovus which is responsible for 

technology transfer, entrepreneurial development and support, as well as 

innovation. 

These examples highlight the importance of creating supportive ecosystems, offer-

ing a combination of classroom-based learning, experiential activities, mentorship, 

and access to resources to foster an entrepreneurial culture within electrical engineer-

ing education. 

2.4 Gaps and Limitations 

While there is a growing body of literature on entrepreneurship education and its 

integration into engineering curricula, some gaps and limitations exist which include 

[13]: 

• Lack of standardized frameworks and best practices: The field lacks uni-

versally accepted frameworks and best practices specifically tailored to in-

tegrating entrepreneurship into electrical engineering curricula. This 

makes it challenging for educators to design and implement effective en-

trepreneurship programs. 

• Limited Longitudinal Studies: Long-term studies tracking the impact of 

entrepreneurship education on engineering students' entrepreneurial out-

comes and career trajectories are relatively scarce. More research is need-

ed to assess the long-term effects of entrepreneurship education on electri-

cal engineering students' entrepreneurial intentions (skills and mindset), 

ventures, and the success of entrepreneurial ventures initiated by engineer-

ing students. 

• Contextual Specificity: The existing literature often lacks a deep explora-

tion of the contextual factors that influence the effectiveness of entrepre-

neurship education in different cultural and regional contexts. The influ-

ence of cultural and contextual factors on building an entrepreneurial cul-

ture in electrical engineering education is an area that requires further ex-

ploration. Different cultural contexts may shape the adoption, implementa-

tion, and effectiveness of entrepreneurship education initiatives different-

ly. Thus, understanding the nuances of cultural, societal, and institutional 

contexts is crucial for tailoring entrepreneurship education to the specific 

needs and challenges of electrical engineering education. 
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3 Framework for Building an Entrepreneurship Culture 

The four dimensions necessary for building an entrepreneurial culture in electrical 

engineering education can be structured as shown in Fig.1. These are: 

• Curriculum: Refers to the courses that teach students the concepts and 

skills of entrepreneurship and innovation. 

• Pedagogy: Refers to the teaching methods that engage students in the 

learning process and help them develop entrepreneurial competencies. 

• Environment: This is the physical, social, cultural, and institutional con-

text that enables and encourages students to pursue entrepreneurial oppor-

tunities and activities. 

• Assessment: Refers to the measurement of the effectiveness and impact of 

entrepreneurship education and practice on students, the institution and/or 

programme, and the society. 

 

 
Fig. 1. The four dimensions (curriculum, pedagogy, environment, and assessment) neces-

sary for cultivating an entrepreneurial culture in electrical engineering education. 

3.1 Curriculum 

The curriculum should include courses that teach students the concepts and skills 

of innovation and entrepreneurship, such as opportunity identification, product devel-

opment, market analysis, business planning, and financial management. The courses 

should also expose students to real-world problems and scenarios that require entre-

preneurial thinking and action. The curriculum should be flexible and adaptable to the 

changing needs and interests of students, industry, and society. 
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3.2 Pedagogy 

The pedagogy should emphasize methods that engage students in the learning pro-

cess and help them develop entrepreneurial competencies such as creativity, critical 

thinking, communication, teamwork, leadership, risk-taking, and ethical awareness. 

The pedagogy should also provide feedback and assessment that encourage reflection 

and improvement. Some examples of pedagogical strategies that support entrepre-

neurship are: 

• Active learning: This involves the students in doing things and thinking 

about what they are doing. It can take various forms such as discussions, 

demonstrations, simulations, games, case studies, experiments, etc. Active 

learning helps students acquire knowledge, skills, attitudes, and values 

that are relevant to entrepreneurship. 

• Experiential learning: This is learning by doing or by direct observation of 

others doing. It can involve internships, field trips, service-learning pro-

jects, etc. Experiential learning helps students apply theory to practice, 

gain practical experience, develop professional networks, and explore ca-

reer options. 

• Problem-based learning: This is a student-centred approach that starts with 

a real-world problem that needs to be solved. Students work in teams to 

define the problem, research relevant information, generate possible solu-

tions, evaluate alternatives, implement the best solution, and present their 

results. Problem-based learning helps students develop problem-solving 

skills, analytical skills, research skills, self-directed learning skills, and en-

trepreneurial mindset. 

• Project-based learning: This is a teaching method that involves students in 

designing, planning, implementing, and evaluating a complex project that 

has a clear goal, a realistic context, and a meaningful outcome. Project-

based learning helps students develop project management skills, tech-

nical skills, creative skills, presentation skills, and entrepreneurial spirit. 

• Collaborative learning: This is a form of learning that involves students 

working together to achieve a common goal or complete a task. It can in-

volve peer tutoring, cooperative groups, jigsaw groups, etc. Collaborative 

learning helps students develop social skills, interpersonal skills, commu-

nication skills, teamwork skills, leadership skills, and entrepreneurial cul-

ture. 

3.3 Environment 

The environment should provide a supportive, stimulating, and diverse context for 

entrepreneurship education and practice. It should include physical, social, cultural, 

and institutional aspects that enable and encourage students to pursue entrepreneurial 

opportunities and activities. Some examples of environmental factors that influence 

entrepreneurship in electrical engineering education are: 

• Physical environment: This refers to the facilities, equipment, resources, 

and space that are available for students to learn and practice entrepre-
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neurship. The physical environment should be conducive to creativity, 

collaboration, experimentation, and prototyping. Additionally, it should 

provide access to relevant information, networks, mentors, experts, and 

potential customers or partners. Some examples of physical environments 

that support entrepreneurship in electrical engineering education are: 

o Makerspaces [14]: These are places where students can access 

tools, materials, and technologies to create, invent, tinker, and 

explore. They can foster a culture of innovation, experimenta-

tion, and problem-solving among students. They can also facili-

tate interdisciplinary collaboration and peer learning. 

o Incubators: This refers to the programmes or organizations that 

provide support and resources to help students start and grow 

their entrepreneurial ventures. Incubators can offer coaching, 

mentoring, training, funding, networking, legal advice, and other 

services to the university community. They can also create a 

community of entrepreneurs who can share ideas, feedback, and 

experiences. 

o Innovation centres: These are hubs or clusters of activities that 

promote innovation and entrepreneurship in a specific domain or 

region. Innovation centres can connect students with industry 

partners, research institutes, government agencies, and other 

stakeholders who can provide opportunities, challenges, exper-

tise, and support for their entrepreneurial projects. 

• Social environment: This refers to the people and groups that interact with 

students and influence their attitudes, behaviours, and outcomes related to 

entrepreneurship. The social environment should foster a sense of belong-

ing, trust, respect, diversity, and inclusion among students. It should also 

expose students to positive role models, inspiring stories, constructive 

feedback, and recognition for their entrepreneurial efforts. Some examples 

of social environments that support entrepreneurship are: 

o Peer groups: These are groups of students who share similar inter-

ests, goals, or backgrounds related to entrepreneurship. Peer 

groups can provide emotional, social, and academic support for 

students. They can also facilitate peer learning, collaboration, 

competition, and accountability. 

o Mentors: These are experienced individuals who will guide, ad-

vise, coach, or sponsor students in their entrepreneurial journey. 

Mentors can provide knowledge, skills, insights, connections, 

and motivation for students. They can also challenge, encourage, 

and empower students to achieve their potential. 

o Alumni: These are former students who have graduated from the 

same institution or programmme as the current students. Alumni 

can serve as role models, mentors, partners, investors, or custom-

ers for students. They can also share their stories, lessons 

learned, opportunities, and resources with students. 
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• Cultural environment: This refers to the values, beliefs, norms, expecta-

tions, and practices that shape the identity and behaviour of students 

and the institution or programme related to entrepreneurship. The cul-

tural environment should promote a mindset of curiosity, creativity, op-

portunity-seeking, risk-taking, resilience, and responsibility among stu-

dents. It should also align with the vision, mission, goals, policies, and 

incentives of the institution or programme that supports entrepreneur-

ship education and practice. Some examples of cultural environments 

that support entrepreneurship are: 

o Entrepreneurial mindset [14]: This is a way of thinking that ena-

bles individuals to identify opportunities, overcome challenges, 

create value, and make a positive impact in the world. An entre-

preneurial mindset can be developed through exposure to entre-

preneurial experiences, education, role models, feedback, reflec-

tion, etc. 

o Entrepreneurial identity: This is a sense of self that is influenced 

by one’s involvement in entrepreneurial activities. Entrepreneur-

ial identity can be influenced by personal factors (e.g., personali-

ty traits), social factors (e.g., peer groups), contextual factors 

(e.g., institutional culture), etc. 

o Entrepreneurial culture: This is a set of shared values, beliefs, 

norms, expectations, and practices that encourage entrepreneurial 

behaviour within an organization or community. Entrepreneurial 

culture can be influenced by leadership style (e.g., visionary), or-

ganizational structure (e.g., flat), communication style (e.g., 

open), reward system (e.g., performance-based), etc. 

3.4 Assessment 

The assessment should measure the effectiveness and impact of entrepreneurship 

education and practice on students, the institution or programme, and society. It 

should include formative and summative methods that capture the cognitive, affec-

tive, behavioural, and contextual outcomes of entrepreneurship. Also, the assessment 

should provide feedback and recommendations for improvement and enhancement of 

entrepreneurship education and practice. Some examples of assessment methods and 

tools that can be used to evaluate entrepreneurship in electrical engineering education 

are: 

• Cognitive outcomes: This refers to the knowledge, skills, and abilities that 

students acquire or develop through entrepreneurship education and prac-

tice. Cognitive outcomes can be assessed by using tests, quizzes, exams, 

assignments, projects, portfolios, etc. Some examples of cognitive out-

comes that are relevant to entrepreneurship in electrical engineering edu-

cation are: 

o Entrepreneurial knowledge: This refers to the understanding of 

the concepts, principles, theories, models, frameworks, and 
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methods of entrepreneurship. Entrepreneurial knowledge can 

cover topics such as opportunity identification, product devel-

opment, market analysis, business planning, financial manage-

ment, etc. 

o Entrepreneurial skills: These are the abilities to apply entrepre-

neurial knowledge to perform tasks or solve problems related to 

entrepreneurship. Entrepreneurial skills can include technical 

skills (e.g., prototyping), analytical skills (e.g., data analysis), 

creative skills (e.g., ideation), communication skills (e.g., pitch-

ing), etc. 

o Entrepreneurial abilities: Refers to the capacities to adapt to 

changing situations and cope with uncertainty and ambiguity re-

lated to entrepreneurship. Entrepreneurial abilities can include 

critical thinking (e.g., evaluating alternatives), decision-making 

(e.g., choosing actions), problem-solving (e.g., finding solu-

tions), etc. 

• Affective outcomes: This refers to the attitudes, values, emotions, motiva-

tions, and interests that students develop or express through entrepreneur-

ship education and practice. Affective outcomes can be assessed by using 

surveys, questionnaires, interviews, focus groups, observations, etc. Some 

examples of affective outcomes that are relevant to entrepreneurship in 

electrical engineering education are: 

o Entrepreneurial attitudes: These are the positive or negative eval-

uations of entrepreneurship as a desirable or undesirable activity 

or career. Entrepreneurial attitudes can be influenced by personal 

factors (e.g., self-efficacy), social factors (e.g., subjective 

norms), contextual factors (e.g., perceived barriers), etc. 

o Entrepreneurial values: These are the beliefs about what is im-

portant or desirable in entrepreneurship. Entrepreneurial values 

can reflect ethical standards (e.g., honesty), social responsibility 

(e.g., sustainability), personal goals (e.g., autonomy), etc. 

o Entrepreneurial emotions: These are the feelings that arise from or 

accompany entrepreneurship education and practice. Entrepre-

neurial emotions can include positive emotions (e.g., excite-

ment), negative emotions (e.g., frustration), mixed emotions 

(e.g., anxiety), etc. 

o Entrepreneurial motivations: This refers to the reasons or drives 

that initiate or sustain entrepreneurial behavior. Entrepreneurial 

motivations can be intrinsic (e.g., passion), extrinsic (e.g., profit), 

or both. 

o Entrepreneurial interests: These are the preferences or inclinations 

for entrepreneurship as an activity or career. Entrepreneurial in-

terests can be influenced by personal factors (e.g., personality 

traits), social factors (e.g., role models), contextual factors (e.g., 

opportunities), etc. 
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• Behavioural outcomes: This refers to the actions or behaviours that stu-

dents demonstrate or perform through entrepreneurship education and 

practice. Behavioural outcomes can be assessed by using logs, journals, 

reports, presentations, etc. Some examples of behavioral outcomes that are 

relevant to entrepreneurship in electrical engineering education are: 

o Entrepreneurial intention: The self-reported plan or desire to start 

a new venture or engage in entrepreneurial activities in the fu-

ture. Entrepreneurial intention can be influenced by personal fac-

tors (e.g., entrepreneurial attitudes), social factors (e.g., per-

ceived behavioural control), contextual factors (e.g., perceived 

feasibility), etc. 

o Entrepreneurial action: The actual behaviour or performance of 

starting a new venture or engaging in entrepreneurial activities. 

Entrepreneurial action can include opportunity identification 

(e.g., generating ideas), opportunity evaluation (e.g., testing as-

sumptions), opportunity exploitation (e.g., launching products), 

etc. 

o Entrepreneurial outcome: Entrepreneurial outcome is the result or 

consequence of entrepreneurial action. Entrepreneurial outcomes 

can include personal outcomes (e.g., satisfaction), venture out-

comes (e.g., growth), social outcomes (e.g., impact), etc. 

 

• Contextual outcomes: This refers to the effects or impacts that entrepre-

neurship education and practice have on the environment or society. Con-

textual outcomes of entrepreneurship in electrical engineering education 

can be observed in various facets of the broader society and environment. 

They can be assessed by using indicators, metrics, benchmarks, etc. Some 

examples of contextual outcomes that are relevant to entrepreneurship in 

electrical engineering education are: 

o Economic Growth and Innovation: Entrepreneurship education in 

electrical engineering can lead to the establishment of new busi-

nesses in the tech industry, which contributes to job creation and 

boosts the economy. Moreover, these new businesses often bring 

innovative products and services to the market, leading to ad-

vancements in technology. 

o Social Integration: Entrepreneurship in electrical engineering edu-

cation can lead to enhanced social integration. As individuals 

from diverse backgrounds come together to form entrepreneurial 

ventures, there is an opportunity for greater social integration and 

cross-cultural understanding. 

o Sustainability: Entrepreneurship in electrical engineering could 

lead to sustainable solutions for societal challenges. Electrical 

engineering entrepreneurs could develop innovative and eco-

friendly technologies that contribute to sustainable development. 
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o Skill Development and Employment: Entrepreneurship education 

in electrical engineering could result in the development of high-

demand skills in the job market. This could lead to improved 

employability for students and, in the long run, contribute to re-

ducing unemployment rates. 

o Promotion of STEM Fields: Successful entrepreneurial ventures 

in electrical engineering can increase interest and participation in 

STEM fields, especially among younger students who may be in-

spired by successful role models. 

To measure these contextual outcomes, various indicators can be used, such as the 

number of startups established by electrical engineering students, job creation rates, 

the number of patents filed for new technologies, the level of diversity in entrepre-

neurial ventures, the reduction in environmental impact due to the developed technol-

ogies, increase in employment rates among engineering graduates, and increase in 

enrolment in STEM fields. 

4 Framework Implementation 

For a successful entrepreneurial culture in electrical engineering education, the 

four dimensions – curriculum, pedagogy, environment, and assessment - should not 

be considered in isolation but must be integrated and coordinated across different 

levels of the educational system. The curriculum should be aligned with the pedagog-

ical methods to ensure that the teaching methods support the learning outcomes of the 

courses. The environment should be designed to support the curriculum and pedagogy 

by providing the necessary resources and opportunities for students to apply their 

learning. Finally, the assessment methods should reflect the curriculum, pedagogy, 

and environment, ensuring that students are evaluated based on their ability to apply 

their entrepreneurial skills in real-world scenarios. 

Additionally, to ensure effective coordination across these different levels, all 

stakeholders, including academic faculty, industry professionals, institutional leaders, 

and students, should be involved in the process. There should be regular communica-

tion and collaboration among all stakeholders. Regular communication and a shared 

vision for entrepreneurship in electrical engineering education can foster a collabora-

tive environment where each stakeholder contributes to the successful implementation 

of the framework. For example, industry professionals can provide real-world insights 

and opportunities for practical learning, while academic faculty can ensure that the 

curriculum remains rigorous and academically sound (i.e. curriculum design, peda-

gogy development, environment creation, and assessment methods that integrate and 

coordinate the dimensions of entrepreneurship education within the programme are 

developed and effected). Institutions can provide the necessary resources and infra-

structure, while students can actively engage in the learning process. They should 

work together to review and update the entrepreneurial initiatives, share best practic-

es, and address any challenges that may arise. This collaborative approach would 
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ensure the establishment of a robust entrepreneurial culture in electrical engineering 

education. 

4.1 Challenges and Barriers 

 

The implementation of the proposed entrepreneurial framework for electrical engi-

neering education can encounter several challenges and barriers such as: 

• Resistance to Change: Implementing a new framework for entrepreneur-

ship in electrical engineering education could meet resistance from faculty 

and students who are used to traditional teaching methods. 

• Resource Constraints: The implementation of the framework might re-

quire substantial resources, such as training for faculty, development of 

learning materials, and potential infrastructure upgrades for blended learn-

ing. 

• Assessment Challenges: The assessment of entrepreneurial competencies 

can be challenging due to their complex, multifaceted nature. 

4.2 Benefits and Potential Impact 

Integrating an entrepreneurial culture into electrical engineering education can of-

fer some benefits for students, educational institutions, and the broader engineering 

industry at large, namely: 

• Improved Employability: Integrating an entrepreneurial culture into electrical 

engineering education could enhance students' employability by equipping 

them with both technical and entrepreneurial skills. 

• Innovation and Economic Growth: Entrepreneurial electrical engineers can 

contribute to economic growth and innovation by starting their tech ventures. 

• Personal Development: Entrepreneurship education can foster personal de-

velopment, including skills like problem-solving, creativity, and leadership. 

• Better alignment with industry needs: An entrepreneurial culture within elec-

trical engineering education ensures alignment with industry needs and 

trends. It promotes collaboration between academia and industry, facilitating 

the transfer of knowledge, technology, and expertise. This collaboration 

promotes industry-relevant research, internships, and projects, making grad-

uates more employable and industry-ready. 

Overall, integrating an entrepreneurial culture into electrical engineering education 

equips students with a unique set of skills, mindset, and knowledge that goes beyond 

technical proficiency. It empowers them to become innovators, leaders, and change-

makers in the engineering industry, driving economic growth and thus creating a posi-

tive impact on society. 

Integrating an entrepreneurial culture into electrical engineering education can 

have a significant impact on students, faculty, institutions, and the engineering indus-

try at large, as follows: 

• Students: Students can develop entrepreneurial competencies alongside 
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their technical skills, potentially improving their career prospects and em-

ployability. 

• Faculty: Faculty may benefit from the increased engagement that can 

come from a more interactive and applied learning environment. 

• Institutions: The institution can improve its reputation by producing grad-

uates who are not just technically competent, but also possess entrepre-

neurial skills. 

• Engineering Industry: The industry can benefit from the influx of gradu-

ates who have both the technical knowledge and the entrepreneurial mind-

set to innovate and drive growth. 

5 Conclusion and Recommendations for Further Research 

This work underscored the criticality of fostering an entrepreneurial culture in elec-

trical engineering education to navigate the complex challenges of the 21st century. A 

framework offering a comprehensive approach towards this goal was proposed, en-

compassing curriculum, pedagogy, environment, and assessment dimensions. The 

framework's benefits are considerable, but it also brings several challenges, requiring 

institutional commitment and continuous evaluation. 

Future work should focus on refining this framework and evaluating its efficacy in 

various contexts. Further research can also delve into tailoring the framework accord-

ing to specific educational systems and cultures, as what works in one setting may not 

necessarily work in another. Researching and documenting successful case studies of 

the framework's implementation could provide valuable insights for educational insti-

tutions. Future work could also involve developing standardized assessment tools for 

measuring entrepreneurial skills among electrical engineering students. 

Lastly, the role of technology in fostering entrepreneurial skills is an exciting area 

for future exploration. Given the advancements in digital and online education, how 

might these technologies be leveraged to foster an entrepreneurial mindset in engi-

neering students? Such lines of inquiry promise to enhance our understanding of en-

trepreneurship education in the engineering field and contribute towards a more inno-

vative, adaptable, and entrepreneurial future generation of engineers. 

References 

[1] E. J. Lavernia et al., “The Bridge: Linking Engineering and Society,” 2013. 

[Online]. Available: www.nae.edu/TheBridge. 
[2] L. Entika, M. K. Jabor, S. Mohammad, and S. Osman, “Defining the Meaning 

of Entrepreneurship Education for Future Engineering Graduates,” in World 

Engineering Education Forum (WEEF, 2017, pp. 290–293. 

[3] “FRAMEWORK AND ACTION PLAN (PHASE 1) FOR AN ENTREPRE-

NEURSHIP DEVELOPMENT PLATFORM IN HIGHER EDUCATION.” 

[4] M. S. Looney and J. A. Kleppe, “Entrepreneurship in electrical engineering 

education,” in Technology-Based Re-Engineering Engineering Education 

Building an Entrepreneurial Culture             249



Proceedings of Frontiers in Education FIE’96 26th Annual Conference, Salt 

Lake City, Utah: IEEE, 1996, pp. 707–710. 

[5] J. D. Linton and W. Xu, “Research on science and technological entrepre-

neurship education: What needs to happen next?,” Journal of Technology 

Transfer, vol. 46, no. 2, pp. 393–406, Apr. 2021, doi: 10.1007/s10961-020-

09786-6. 

[6] B. K. Temple and C. U. Chisholm, “The role of entrepreneurship in the engi-

neering curriculum,” World Transactions on Engineering and Technology 

Education, vol. 1, no. 1, pp. 75–80, 2002. 

[7] E. H. Al-Lawati, U. H. Abdul Kohar, and E. Shahrin Suleiman, “Entrepre-

neurial culture in educational institutions: A scoping review,” Cogent Busi-

ness and Management, vol. 9, no. 1. Cogent OA, 2022. doi: 

10.1080/23311975.2021.1997237. 

[8] G. B. Da Silva, H. G. Costa, and M. D. De Barros, “Entrepreneurship in En-

gineering Education: A Literature Review,” International Journal of Engi-

neering Education, vol. 31, no. 6(A), pp. 1701–1710, 2015, [Online]. Availa-

ble: https://www.researchgate.net/publication/284174304 

[9] B. H. Sababha, A. Abualbasal, E. Al-Qaralleh, and N. Al-Daher, “Entrepre-

neurial mindset in engineering education,” J Entrep Educ, vol. 23, no. 1, pp. 

1–14, 2020, [Online]. Available: 

https://www.researchgate.net/publication/345485212 

[10] M. Y. Hassan, A. O. Shuriye, A.-H. Abdallah, M. J. E. Salam, and O. O. Kha-

lifa, “Integrating Entrepreneurship into Engineering Education,” International 

Journal of u- and e- Service, Science and Technology, vol. 10, no. 2, pp. 45–

52, Feb. 2017, doi: 10.14257/ijunesst.2017.10.2.05. 

[11] S.-N. Huang and C.-H. Yang, “Exploring the Impact of Entrepreneurship 

Education for Service Start-Ups: Perspective from the Experiential Learning 

Theory,” Journal of Service Science and Management, vol. 15, no. 03, pp. 

129–152, 2022, doi: 10.4236/jssm.2022.153009. 

[12] A. Dillette and L. Sipe, “A Systematic Framework of Experiential Learning: 

Challenging Educators to Make College more than an Aggregation of Cred-

its,” Creat Educ, vol. 09, no. 09, pp. 1426–1443, 2018, doi: 

10.4236/ce.2018.99106. 

[13] C. Miranda, J. Goñi, B. Berhane, and A. Carberry, “Seven challenges in con-

ceptualizing and assessing entrepreneurial skills or mindsets in engineering 

entrepreneurship education,” Educ Sci (Basel), vol. 10, no. 11, pp. 1–14, Nov. 

2020, doi: 10.3390/educsci10110309. 

[14] D. Jaiswal, “Pop-up Makerspace Module in Undergraduate Studies Inculcat-

ing Entrepreneurial Mindset,” in IEEE Frontiers in Education Conference 

(FIE), Uppsala, Sweden, 2020, pp. 1–5. 

 

250             M. Sibanda and P. Naidoo



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation,
distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and
your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder.

Building an Entrepreneurial Culture             251


	Building an Entrepreneurial Culture in Electrical Engineering Education



