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Preface to ”Entrepreneurial Education Strengthening

Resilience, Societal Change and Sustainability”

The societal role of higher education extends beyond the traditional academic core missions

of education and research. This so-called ‘third mission’ is often linked with various engagement

and knowledge transfer actions with external stakeholders, such as businesses, public actors, and

non-governmental organisations (e.g., [1]). However, the capability to balance the needs and

challenges of both regional stakeholders and university systems to reinforce their strategic capacity

[2], [3], continuing the development of mechanisms and entrepreneurial skills within the university

as well as individual capacities of both staff and students to adapt and thrive in ever-changing

circumstances should be a priority. Furthermore, environmental, societal, and economic problems

challenge all human activities, including higher education and its surrounding communities,

networks, and ecosystems.

Entrepreneurial thinking, behavior, and actions are not only related to traditional educational

institutions, but entrepreneurial behavior is also linked to the psychological and affective factors

that steer human behavior [4]. Therefore, we must also consider the existing human capability in

businesses and working life. How could we develop education and training in this arena? How

could we develop higher education to support the development of these competences?

Our book guides the reader to how political documents steer the implementation of

entrepreneurship education and the global Sustainable Development Goals. Secondly, we

present studies on how different pedagogical solutions and models can meaningfully support

the development of entrepreneurial competencies in higher education. The training organizer and

teacher can thus also get ideas for developing their teaching systems, curriculum, and pedagogy.

However, we will also show the complexity of this phenomenon and its related concepts, thus

aiming to create a deeper understanding of the educational phenomenon. Thirdly, we will focus on

how teacher training could contribute to promoting the introduction of entrepreneurship education

to different fields of education. Teacher education has a far-reaching impact on the future because it

is responsible for developing the knowledge and skills of teachers and trainers, whose actions can

be easily seen fifty years ahead: through their students, effects can be seen hundreds of years ahead.

Fourth, we open up about the importance of ecosystems and networks. What could they be, and

how could they be developed, even during a time of crisis? Finally, we present the training in the

business world and how this sector can contribute to the strengthening of entrepreneurial activities.

Finally, we offer an analysis of the entrepreneurial ecosystem and how it could be developed. Our

book consists of 13 articles from experts in their field, not only from science fields—many authors

also have extensive knowledge of education and the business world behind them. The authors

have contributed to designing, researching, and developing entrepreneurial ecosystems promoting

resilience and sustainability in their countries and globally. We believe that the contribution of this

book is beneficial to researchers, policy-makers, higher education providers, stakeholders, educators,

and trainers. Next, we will describe the book’s content in more detail by presenting articles grouped

in relation to the main themes shown above.

Policies supporting entrepreneurial and sustainable education development

First, we focus on the European Framework for Entrepreneurial Competences (EntreComp).

This study aims to discover how European policies can drive the development of entrepreneurial
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competencies. This study, conducted by Seikkula-Leino, Salomaa, Jónsdóttir, McCallum, and

Israel [5], focused on examining the case of EntreComp and its integration into education and

training development in different countries. The outcomes suggest that EntreComp has been widely

recognized as a relevant driver of competence in entrepreneurship education. However, a lack of

shared vision and development of practice in the use of EntreComp might hinder the implementation

of the framework. Therefore, further support and guidance are needed to promote the learning

acquisition of policy-driven frameworks, such as EntreComp.

How to implement entrepreneurship education, and what could be the pre-conditions and

outcomes, even during a time of crisis?

Entrepreneurship is increasingly seen as a set of competencies needed in many areas. As a

result, it needs to be integrated into higher education even in seemingly distant areas, such as,

e.g., the public sector. Thus, there is a need for further research-based guidance to introduce

and develop entrepreneurship education as an enabler of multidisciplinary approach towards the

transition in higher education. Therefore, Klucznik-Töro [6] aims in her study to support that

transition and address related challenges by presenting a novel progression model with guidelines for

the development of courses at the higher education level with an entrepreneurial university approach.

Next, we present how entrepreneurial competencies could be developed by leveraging a

community of practice (CoP) during a crisis. Mead, Pietsch, Matthew, Lipkin-Moore, Metzger,

Avdeev, and Ruzycki [7] discuss the role of the community of practice in sustaining and supporting

the faculty. Furthermore, faculty-level case studies reveal how sustainable design and social

responsibility can be integrated into teaching activities and experiences. The main contribution of

this research is suggesting that the learning framework can play an essential role in informing how

to best optimize the CoP format and approach in a way that it leverages and addresses strengths,

challenges, and experiences, thus supporting the needs of CoP members even during challenging

times.

The investigation of the crisis period continues in the study of Lee and Jung [8], in which

they state that the entrepreneurial mindset has not been examined concerning career adaptability,

especially with the increased uncertainty in this world. Therefore, it explored the relations

among intolerance of uncertainty—specifically its sub-factors, prospective anxiety and inhibitory

anxiety—career adaptability, and entrepreneurial mindset students facing school-to-work transition

during COVID-19. In the study, it is stressed that entrepreneurial mindset and career adaptability

show a significantly positive relation. Furthermore, the study also supported the mediating role of

an entrepreneurial mindset between intolerance of uncertainty and career adaptability.

Team Learning as a model for facilitating entrepreneurship competencies in higher education,

the case of Proakatemia by Nevalainen, Seikkula-Leino, and Salomaa [9] will be presented as

strengthening our understanding of how an entrepreneurial approach based on curriculum and

pedagogy development could lead to more meaningful results in higher education institutions.

The study investigated university students’ perception of the development of their entrepreneurial

competencies (Proakatemia, Tampere University of Applied Sciences, Finland). The results indicate

that the Team Learning concept of Proakatemia facilitates learning entrepreneurial competencies, thus

providing further ideas and insights for education providers and educators to develop their curricula,

programmes, and teaching practices.

Ashari, Abbas, Abdul-Talib, and Zamani [10] apply the Theory of Planned Behavior (TPB) in

their research to study the effect of an entrepreneurship course on the entrepreneurial intentions

(engineering students at Universiti Teknologi Petronas) as the entrepreneurial intention is effective in

predicting behavior. The results of the study stress that the TPB explains and predicts entrepreneurial
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intention. However, the outcomes also highlight that participating in entrepreneurship studies do

not empower the relationship between the exogenous and endogenous construct (compared to the

students who do not participate in these kinds of studies). The results of this research raise a favorable

implication for improving the curricula and pedagogy, thus highlighting the enhancement of the

implementation of the SDGs through entrepreneurship studies.

We finalize this section of the book with an analysis of the complexity of this educational

phenomenon, and the topics of our book, thus giving some directions for future education design. In

the study of Pascucci, Hernández-Sánchez, and Sánchez-Garcı́a [11], they conclude with their review

in which they analyze the state of entrepreneurial education as it applies to business resilience. They

search records over the last 20 years about entrepreneurial resilience that consider their social impact

and focus on sustainability. The target of the study was to determine whether an enterprise that

stresses social impact and sustainability rather than profits could empower entrepreneurial resilience.

The study offers a more complex description of the entrepreneurial resilience by connecting social

and environmental sensitivity with a profit-oriented logic. The authors state that there are three

clusters, “education and sustainability”, “entrepreneurship and social impact,” and “innovation”,

and these three clusters are related to superior entrepreneurial resilience. The authors suggest this

approach could be adopted in real time to be able to adapt to socio-economic crises. Furthermore,

the awareness of complexity is an asset, for example, for policymakers, education providers, and

educators to consider more meaningfully the previously mentioned pro-conditions in designing

educational frameworks, programmes, and activities accordingly.

How can teacher education enhance entrepreneurship education and the development of a

sustainable society?

Next, we gaze again at the documents that steer education and training. However, at this stage,

we concentrate on teacher education. Seikkula-Leino, Jónsdóttir, Håkansson-Lindqvist, Westerberg,

and Eriksson-Bergström [12] studied how entrepreneurial, sustainable, and pro-environmental

education has been developed in Nordic teacher education curricula. In their research, the

authors analyzed the B.Ed. Curricula of three academic teacher organizations in Nordic countries,

Sweden, Finland, and Iceland. According to their results, teacher education curricula incorporated

entrepreneurship education and sustainable development to some extent, although very explicitly.

Given the urgency of challenges such as global climate change, the educational goals and contents in

these curricula related to entrepreneurial education and sustainable development are minimal. The

idea of integrating environmental/sustainable and entrepreneurship education could be enhanced

more explicitly, with these interdisciplinary educational themes stressed more strongly.

To continue with teacher education research, we have an example of teacher education in Wales

Weicht and Jónsdóttir [13]. This study aims to learn how creativity, innovation, and an enterprising

mindset of learners are developed in teacher education. Documentary evidence, such as module

and assignment handbooks, explored how teacher educators deliver entrepreneurial education for

social change. Their finding indicates that entrepreneurial education in teacher training has enabled

constructive learning, cultivating creativity and action competence, thus promoting social change. In

their research, they also provide examples that display how the intentions of the Curriculum for Wales

and entrepreneurial education approaches of The University of Wales Trinity Saint David (UWTSD)

emerge in practice.

In the final teacher education article, we concentrate on how education for sustainable

development and entrepreneurial education has been designed and developed in Finnish vocational
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teacher education by Asikainen and Tapani [14]. The case study explores teacher students’ process

of sense-making of sustainable development and how becoming a teacher who practices Education

for Sustainable Development connects with entrepreneurship. The qualitative content analysis of

students’ writings focused on signs of transformative learning and was guided by the approaches

of sustainable development and learning goals for teachers’ sustainability competencies in the

vocational teacher education curricula. The results indicate that transformative learning is possible.

Moreover, it highlights the importance of specific entrepreneurial capabilities in actualizing change

agency in vocational teacher education.

Networks, entrepreneurial businesses, and ecosystems promoting sustainability and social change

The latter part of this book concentrates on how higher education external networks could

support the design of training programmes and curricula. Furthermore, we concentrate on businesses

and their entrepreneurial actions, e.g., talent management and cooperation activities, stressing

environmental responsibility and entrepreneurial resilience. Finally, we offer an insight into the

entrepreneurial ecosystem. What could it be and how does it develop in higher education?

Tehseen and Haider [15] start this section of the book with their study, which explored

the impact of universities’ partnerships on students’ sustainable entrepreneurship intentions.

The authors investigated the impact of entrepreneurial attitude and perceived desirability and

feasibility concerning sustainable entrepreneurship intentions regarding the moderating impact of

entrepreneurial passion. The students participated in their undergraduate studies in Malaysia. This

quantitative and comparative study highlights, for example, that universities having a partnership

with other overseas’ universities may offer high-quality entrepreneurship courses or other activities

due to which these students have high entrepreneurial passion and attitudes and are more willing

and able to of starting their businesses as compared to students of other local universities that have

no partnership with overseas universities.

Next, we present Ferreiro-Seoane’s, Miguéns-Refojo’s, and Atrio-Lema’s [16] study to analyze

the characteristics of the most attractive companies in the labor market, which each year maintained

their position in the ranking. The Spanish business magazine ‘Actualidad Económica’ (AE) created

the ranking system. In this research, it is concluded that the permanence in the ranking significantly

increases the total value and training, thus leading businesses to excellence, along with the fact that

they are in the capital of the country and they concentrate on commerce, professional, scientific and

technical, and finance and insurance sectors. However, the evaluation of training is explained by

the study’s employee valuation, working culture, and talent management. However, factors such

as gender variable in the business direction, nationality, size, and stock market membership do not

significantly influence the overall valuation. The study offers ideas on developing entrepreneurial

human capital, labor market, talent management, and corporate governance.

Finally, we conclude our book with Liu, Kulturel-Konak, and Konak [17] study, in which

they examine two core issues of the university-based entrepreneurship education ecosystem by

presenting the critical elements of the ecosystem, their roles, and the development process and

sustainable construction strategy of the ecosystem. In the study, it is highlighted that the main

elements of the higher-education based entrepreneurship education ecosystem consist of six units

(colleges/universities, students, educators, government, industry, and community) acting as

initiators and seven factors (entrepreneurship curricula, entrepreneurial activities and practices,

organizational structure, resources, leadership vision, core faculty, and operating mechanism) acting

as the intermediaries. Furthermore, these key elements constitute three independent functional
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subsystems: teaching and innovation, support, and operation interconnected by the universities. The

development process of a higher-education based entrepreneurship education ecosystem involves

seven steps: preparation, germination, growth, equilibrium, stagnation, recession, and collapse. For

sustainability, suggestions on a solid foundation, continuous investment, and constant monitoring are

provided to university administrators and policymakers to advance higher education’s contribution

to social and economic development.
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Conclusion

There is a definite need to re-assess our traditional higher education from the perspective of

promoting entrepreneurial competencies to promote the needed changes in societies. This book

provides an overview of how entrepreneurship education and training can strengthen the activities

that promote social resilience and sustainability in higher education. We provide an overview of

how the global framework for entrepreneurial learning is implemented, enhancing the development

of entrepreneurial competencies and what we could learn from the experience. Moreover, we

provide insights into the phenomenon’s complexity, entrepreneurial pedagogy, and models, which

we think are helpful to know and understand in designing, e.g., entrepreneurial curricula and their

activities not only in ‘the normal life’ but also in times of crises. We also highlight the essence of

developing teacher education in this context, thus providing sustainability for meaningful education

development over decades further.

Furthermore, we stress that entrepreneurial competencies are also needed in working life.

Therefore, we also offer an insight into talent management from this point of view. Additionally,

students’ quick transitions from higher education to working life are relevant, as well as the

xiv



combinations of studies and working life. Therefore, it would be desirable for the development

of entrepreneurial competencies to be looked at on a larger scale in the surrounding community.

Lastly, we conclude our book by presenting some interesting key points in developing entrepreneurial

higher education from the entrepreneurial ecosystem point of view. We hope our book provides

new knowledge, ideas, and practices to researchers, policy-makers, higher education providers,

stakeholders, educators, and trainers.
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Abstract: The United Nations’ Sustainable Development Goals promote entrepreneurial competences
as a means of supporting young people to innovate, start businesses, and create jobs. Furthermore,
the European Union considers entrepreneurial skills to be essential in creating welfare and economic
sustainability. Empowering individuals with entrepreneurship education, an entrepreneurial mindset
and behaviors, are tools to develop human capital. This article explores how European policies
can drive development of entrepreneurial competences by examining the case of the European
Framework for Entrepreneurial Competences (EntreComp) and its integration into education and
training development in different countries. With this research, we contribute education development
from the practical point of view by analyzing how a cross section of actors, using EntreComp as
a European framework for entrepreneurial competences, see that entrepreneurial learning has
been realized and could be further supported in transnational education contexts. We will also
expand the theoretical discussion of entrepreneurship education from the perspective of education
sciences, as we have not previously obtained clarifying results or conclusions on how, for example, the
educational change related to the development of entrepreneurship education should be implemented.
The research data was collected through a case study, for which an online survey including both
quantitative and qualitative approaches was conducted in 2020. Responses from 348 respondents
from 47 countries were analyzed through an extended model for learning originally conceptualized
by Shulman and Shulman (2004). The findings suggest that EntreComp has been widely recognized
as a critical driver of competence in entrepreneurial education. However, a lack of shared vision
and development of practice in the use of EntreComp can hinder the effective implementation of the
framework. Thus, further support and guidance are needed in promoting the learning process of
policymakers, educators, trainers, and other stakeholders, on both micro- and macro-level education
design, to support successful adoption and adaptation of the policy-driven frameworks.

Keywords: entrepreneurship education; entrepreneurial competences; learning community; EntreComp;
EU policy

1. Introduction

Sustainable Development Goals (SDGs), adopted by the United Nations [1] Member
States in 2015, have increasingly focused on entrepreneurial learning interventions to
support ambition in young people to start their own businesses and generate their own
employment opportunities (SDG4.4 and SDG8.3). Furthermore, the European Union (EU)
considers entrepreneurial skills to be an essential factor in creating social and economic
sustainability. Entrepreneurship education (EE) seeks to empower individuals with suf-
ficient formal education and training to support entrepreneurial behavior and thinking.
According to European policy documents [2], we need skills and competences that support

Sustainability 2021, 13, 8178. https://doi.org/10.3390/su13158178 https://www.mdpi.com/journal/sustainability1
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personal development, social inclusion, active citizenship, and employment. The key
competences believed to enhance human capital, welfare, and competitiveness include
literacy, numeracy, science, and foreign languages as well as transversal skills, e.g., digital
competences, entrepreneurship, critical thinking, and problem solving [3]. Entrepreneur-
ship education can cultivate such competences throughout life in different contexts and
for different purposes, such as using these competences to create entrepreneurial actions
impacting on sustainable development goals (e.g., [1,4], in particular SDG4.7). Further-
more, entrepreneurial culture enables, e.g., SMEs to turn environmental challenges into
opportunities [5].

The European Entrepreneurship Competence Framework (EntreComp) is one of the
EU’s responses to support common understanding and widespread integration of en-
trepreneurship, within and across education systems, promoting entrepreneurial learning
towards social, cultural, or financial value creation. EntreComp is suggested as a tool
for supporting development of the entrepreneurial capacities of European citizens and
organizations by establishing a consistent reference point to support development of shared
concepts of entrepreneurship competences, goal setting, and evaluation. Previous studies
on EntreComp indicate that it is possible to build education programs on EntreComp [6–10]
by using the framework as a basis for curricula development and learning activities. As
Bacigalupo et al. [3] stress, the use of the framework is claimed to foster entrepreneurship
as a transversal and holistic competence, applicable to diverse purposes and contexts. The
framework can also be used to describe and differentiate outcomes and attainment in the
assessment of entrepreneurial competences [3]. For example, in Finland EntreComp has
been adapted into higher education teaching practices with good results. Recent empirical
evidence indicates that the EntreComp competences are attributes of success aligned with
the expectations of the future of working life, and are therefore meaningful for transforming
education [11].

Although entrepreneurship education appears to be gaining ground [12], with
widespread policy recognition of the need for educational reforms, educators and other
education professionals have struggled to identify the content and methods with which to
implement EE. It has also been acknowledged that educators’ learning processes have been
missing from education policy implementation [13]). However, consideration of educators’
reflections and learning processes are a crucial feature of successful educational reforms,
such as the implementation of the EU strategies and frameworks that form a vision for the
future of education. Additionally, motivation for change, sufficient substance knowledge,
and understanding of how to implement these reforms in practice are essential [14,15]. This
is also supported by Kelchtermans’ [16] claim that educators’ sense of identity and their
individual roles are key drivers of active engagement with educational review and renewal
processes. Strengthening this, the Eurydice report [12] states that educators’ attitudes and
behaviors in EE may be even more important than substance knowledge.

Previous studies imply that the successful development of entrepreneurship education
by engaging educators is a complex issue. In response, many scholars have introduced new
approaches to widen the discussion using learning communities [17–21] and extending
resource bases (e.g., society) for EE activities [20,22]. These approaches offer new pos-
sibilities for learners to gain experiences and insight through a participatory approach,
which involves, e.g., policy-makers, representatives from private and public sectors, and
parents [13]. To cultivate a supportive ecosystem for EE, teachers, educators, policy-makers
and communities may need to collaboratively reconsider their values and assumptions
about school and education [23,24]. As Perrotta [25] argues, educational cultures, poli-
cies, rationality, and emotional dimensions have high significance when adopting new
approaches to education. This complexity is also highlighted in curriculum reform re-
search: promoting an enterprising culture through curriculum reform requires meaningful,
well-designed partnerships, securing wide participation of internal and external stakehold-
ers [26]. Such partnerships need to take into account local curricula, specific characteristics
of different communities, and a focus on practice-oriented reforms [23,26].
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However, there can be a significant gap between policy document recommendations
and the design and implementation of entrepreneurship education in practice. In this paper,
we anticipate that the development of entrepreneurial competences, driven by EU policies,
requires the engagement and involvement of the whole learning community, acting as
co-creators in the policy implementation through practice-oriented reforms. This approach
is also highlighted by the chosen case study of the EntreComp framework. Therefore, this
study investigates how the EntreComp framework has been implemented in transnational
education contexts, looking particularly at how EntreComp guides the creation of a future
vision for integrating entrepreneurship education to educational practices. Empirical
data was collected from educators to examine how it is implemented and understood in
practice: how can the framework motivate educational change and reform? By addressing
these issues, we highlight how a policy-driven entrepreneurial competence framework
can provoke, support, and drive educational change in Europe, and describe what kind
of activities might further strengthen entrepreneurial competences and the sustainability
of education in practice. Our case study also opens up opportunities for further research.
For example, Cohen et al. [27] argue the generalizability of such single experiments (e.g.,
case and pilot studies) can be further extended through replication or multiple experiment
strategies, allowing single case studies to contribute to the development of a growing pool
of data. In this context, we may consider case studies methodologically, both quantitative
and qualitative, that we adapt for our purpose in studying the case of EntreComp.

A case study of the EntreComp360 project [28] allowed the gathering of a wide trans-
national data set. The project’s main goal was to develop opportunities to connect the wider
community and provide guidance and resources to support those who are inspired by, or
are already using, EntreComp across lifelong learning. To achieve this, it was essential to
obtain an overview of European entrepreneurship education and how EntreComp is, and
might be, integrated into it. Therefore, the EntreComp online survey was issued in 2020
targeting policymakers, lifelong learning organizations, educators, and other stakeholders.
A comparative approach reveals: what are the learning communities’ key reflections and
learning processes related to development of entrepreneurial competences? What is their
vision for the future implementation of EntreComp? What is their motivation for change?
How do they perceive and utilize EntreComp? Both quantitative and qualitative data were
collected as part of the study. In total, there were 348 respondents from 47 countries. The
country comparison is shown between the U.K., Finland, Spain, Germany, Italy, and Iceland
to identify varying levels of integration of the framework in different national contexts.

The paper is structured as follows: firstly, we highlight the key points of the theoretical
debate around EU policies driving entrepreneurship education and learning communities
to create a framework for analysis by adapting the Shulman and Shulman framework [14].
Secondly, we present the case of EntreComp, methodological choices, and data collection
methods. Thirdly, we summarize the key results from the survey. Fourthly, we summarize
the results gained in terms of what gaps can be identified, and what leverage is needed
to support coherent educational reform to promote entrepreneurial competencies across
Europe. Finally, we conclude that a lack of shared vision, motivation, practices, and
understanding of entrepreneurship education can hinder the effective implementation
of the framework. We propose further research on the integration of individual and
community learning processes into the designing of the policy tools.

2. Literature Review

2.1. European Policies Driving Entrepreneurship Education

Since 2003, there has been a concerted effort by the European Commission to drive
entrepreneurship education forward. The inclusion of entrepreneurship as one of the eight
European Key Competences in 2006 led to the agreement by all EU Member States to
embed these key competences into their education and training systems; however, the 2016
Eurydice study [12] demonstrated that the approach is fragmented and not mainstreamed
for the entrepreneurship key competence. This visibility has increased since the launch
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of the Europe 2020 strategy through education and training focused policy documents
culminating in the 2016 and 2020 Skills Agendas [2]. These reaffirmed the importance of the
entrepreneurship key competence with three key work strands: improving the quality and
relevance of skills formation; making skills and qualifications more visible and comparable;
and advancing skills intelligence, documentation, and informed career choice. The 2020
European Skills Agenda is now setting the framework for policy and reform at EU and
national levels, stressing the importance of developing an entrepreneurial mindset and
giving all learners at least one entrepreneurial hands-on experience during compulsory
education, as well as strengthening VET and STEM education through entrepreneurial
work-based learning. The importance of transversal skills was reaffirmed by the European
Council in the 2018 conclusions and emphasized within the European Pillar of Social
Rights [29].

In constantly developing societies, in which technological solutions innovate at pace,
and social and environmental challenges relentlessly evolve and emerge, versatile and
action-orientated competences are indeed essential for taking part in and contributing to
society. Education is the primary lever to develop human consciousness and mentally
self-conscious individuals to secure long-term sustainability and ensure a sustainable
future [30]. General education is expected to provide a broad and balanced range of
knowledge and skills in modern societies. Creative thinking, social skills, and the capacity
to solve relevant and meaningful problems, are considered to be fundamental competences
in promoting sustainable societies [31]. Entrepreneurial education, also referred to as
entrepreneurship education, offers a way to nurture such competences. Entrepreneurship
education is integrative in nature, with applications across different knowledge areas and
purposes [26,32]. The core pedagogy of entrepreneurship education has been analyzed
as emancipatory pedagogy, aiming to give the student agency and freedom to develop
creative, independent, and action competences [23,32,33].

The purpose of EE is to educate students to take more responsibility for themselves
and their learning; to achieve their goals, to become creative, active and critical citizens;
to discover existing opportunities and create new ones; and to cope and thrive in a com-
plicated society [32,34]. An essential aim is that students take an active role in the labor
market, considering entrepreneurship as a natural career choice [15]. Entrepreneurial
education involves developing behaviors, skills, and attributes, applied both individually
and collectively, to help individuals and organizations of all kinds, to create, cope, enjoy,
change, and innovate (e.g., [20]). It is worth emphasizing that academics have warned that
EE should not be too simplistic or too focused on market or business creation in order to
offer viable solutions to complex social, cultural, and economic issues [35,36].

Since this study explores how European policies can drive development of entrepreneurial
competences by examining the case of the European Framework for Entrepreneurial
Competences (EntreComp) and its integration into education and training development in
different countries, we will next focus on the key elements of the EntreComp framework.

2.2. EntreComp Framework Strengthening Entrepreneurial Competences

The EntreComp framework is comprehensive and detailed, creating a construct of
entrepreneurial competences that can be developed through entrepreneurial education.
Its primary purposes are to create a common understanding of entrepreneurship as a
key competence and to establish a common language for entrepreneurial competences to
bridge education and work [3]. EntreComp identifies fifteen entrepreneurial competences
that can be developed through learning within a progression model that maps across
developing autonomy of use and complexity of application, and emphasizes the broad-
based potential of these competences to create value for others across the social, cultural,
and economic spheres. The framework consists of three interrelated and interconnected
competence areas: ‘Ideas and opportunities’, ‘Resources’, and ‘Into action’. Each of these
areas comprises five competences, which, together, constitute the building blocks, or
threads, of entrepreneurship as competences. The framework describes development of
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the 15 competences along a progression model, expressed in learning outcomes, over eight
levels (see Figure 1.)

Figure 1. EntreComp Framework [29].

A developing body of studies and research evidences the use of EntreComp across
Europe and globally. Stakeholders have translated the original report and framework into
thirteen languages to date, with partial translations available in a further three languages.
The European Commission has developed a suite of publications driving implementation of
the framework into youth-work, education, employment, and enterprise sectors. The most
policy-relevant is the 2018 Revision of the European Key Competence Framework, where
all European member States agreed to EntreComp as the basis of the entrepreneurship key
competence within education and training systems based on the original report published
in 2016.

A number of EC documents provide guidance and case examples to promote use of
the framework [29,37]. The utilization of the EntreComp framework has been broken down
into five specific goals: mobilize interest and inspire action; create value by adapting the
framework to specific contexts; appraise or assess levels of entrepreneurship competence;
implement entrepreneurial ideas and projects; and recognize entrepreneurship skills [29].
The EU has further directed funding towards raising awareness and implementation
of EntreComp (e.g., targeted calls via COSME and Horizon2020 with a specific focus
on using EntreComp). On a larger scale, the Erasmus+ 2014–2020 program includes
development of key competences as a program priority including entrepreneurship and
107 current Erasmus+ projects explicitly mention EntreComp in their application project
summary. These initiatives encourage the use of EntreComp to underpin projects related
to entrepreneurship key competences. However„ EntreComp as a framework remains
less developed and exploited than other European key competence frameworks, such as
DigComp, where the first framework version was published in 2013 and development has
been supported by well-established European stakeholder networks such as AllDigital.
The EntreComp community platform, initiated by the Erasmus+ funded EntreComp360
partnership, will be launched as a community of practice in 2021 to support those using or
inspired by the EntreComp framework. The implementation of EE is related to the reflection
of both individuals and communities. Next, we will present learning communities in the
context of driving changes in education.
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2.3. Learning Communities of EE Driving Educational Change

Communities of practice, including communities of learning, have been acknowledged
as a powerful method of continuing professional development in education, implementing
changes, and sustaining changes [38,39]. Learning is not seen as something that only takes
place within the individual, but rather, something that happens through participation in
communities of practice [40]. Thus, knowledge is understood as situated in the social
context, and its influenced by what is valued in the community. The development of
knowledge in a community of learning involves participants collaborating to learn from
various resources. [23,39]. We may consider that knowledge management is the process of
creating, sharing, using, and managing the knowledge and other information. Therefore,
it is also about creating such changes in an organization supporting the most effective
knowledge development. [41]. To implement and sustain change, the whole social ecology
involved in the development of EE, e.g., stakeholders and influencers of the community
of the practice, must participate in the landscapes of learning that educators may belong
to [23,39].

Community-based learning refers to a wide variety of instructional methods and pro-
grams that can be used to connect classroom teaching to the surrounding community. It is
also a pedagogical strategy that intentionally integrates services to the community through
classroom learning [42]. The literature describes numerous and diverse benefits of student
engagement with community-based learning across multiple domains, including academic
development, socio-personal development and civic engagement (e.g., [42–47]. It also
supports active citizenship through sustainable development [48], enables and encourages
people to take direct actions to tackle the challenges of a rapidly changing, increasingly
global world by offering knowledge and skills to improve citizens’ lives in sustainable
ways (e.g., eco-friendly farming and addressing social and economic inequalities). Greater
shared ownership empowers people to shape their community’s future and address global
issues. This is also acknowledged in international policies, e.g., the UNESCO Institute for
Lifelong Learning [49] emphasizes the reciprocal relationship between community-based
learning practices and national and local public policies, as both should be guided by a
shared vision.

At the same time as we talk about developing learning communities, our discussion
has expanded to what we understand by ‘real’ learning. The analysis of learning has
shifted towards the processes of individual educators and learners, as a means of creat-
ing an understanding of a learner’s reflection, within the broader context of community,
institution, policy, and profession. This has laid the foundation for more recent discus-
sion on the broader goals of student learning in a variety of settings, including that of
learning professions and communities ([14], see Figure 2.) This learning is most effec-
tive when accompanied by metacognitive awareness and analysis of one’s own learning
processes, supported by membership of a learning community. Indeed, this approach
applies to student learning processes, as well as to the learning processes of educators,
practitioners, parents, policy makers, and stakeholders [14,21]. Despite recent gains in
the profile and reach of entrepreneurship education, the community learning process has
been less represented [21]. Therefore, in this study we focus on how the European Union
framework for entrepreneurial learning drives key competence development in Europe
within learning communities by extending the original framework by Shulman and Shul-
man ([14], see Figure 2) consisting of four core modules —-vision, motivation, practice,
and understanding—with integration of the EntreComp framework’s goals as described in
the following section.
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Figure 2. Teacher’s learning. Adapted with permission from ref. [14]. Copyright© 2021 Informa
UK Limited.

According to the Shulman and Shulman [14] model, an accomplished teacher or other
educational practitioner, should be a member of a professional community, and be ready,
willing and able to learn from their teaching or other educational experiences. An educa-
tor’s vision generates the readiness and willingness that induces motivation. Educators
should be ready to pursue a vision of a classroom, a school, or other learning unit as a
‘learning community’ in which teachers and other educators deepen their understanding
and are motivated to further develop the forms of pedagogical and organizational practices
needed in transforming their visions, motives, and understandings into a functioning,
pragmatic reality. When they form learning communities, and work as members of them,
the educators are capable of learning from their own and others’ experiences through
active reflection. Shulman and Shulman [14] also suggest that accomplished educators
can smoothly integrate their vision, motivation, understanding, and practice into their
teaching or other educational activities through active reflection, which is key to learning
and development. Furthermore, Shulman and Shulman highlight the concept of the learn-
ing community from a broad perspective, e.g., expanding the learning communities from
the classroom to the level of society. Thus, policy-makers and stakeholders can have an
essential role in advancing the learning processes of themselves and their communities,
expanding the learning communities from micro to macro level in society.

By examining the case of EntreComp employing the Shulman and Shulman [14] ap-
proach, we investigate how the framework has been adapted in different national contexts.
A comparative approach reveals: what are the learning communities’ key reflections and
learning processes? What is their vision for the future by implementing EntreComp? What
is their motivation for change? How do they perceive and utilize EntreComp?

To conclude, despite all possibilities and efforts in developing education and com-
petencies, the state-of-the-art literature on entrepreneurial behavior promoting sustain-
able societies still lacks understanding of how entrepreneurial frameworks and strategies
strengthen the learning process of communities. With our study, we aim to increase
both theoretical and practical understanding of how global strategies, which address
entrepreneurial behavior and sustainability, could be operationalized meaningfully in a
real-life setting. Therefore, this study contributes to the education development from a
practical point of view by investigating how different educational actors, using EntreComp
as a European framework for entrepreneurial competences, perceive entrepreneurial learn-
ing, how it has been strengthened by the policy framework and how it could be further
supported in transnational education contexts. We also expand the theoretical discus-
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sion related to entrepreneurship education from the perspective of education sciences, as
there are no unambiguous results or conclusions from previous studies explaining how
the educational change related to the development of entrepreneurship education can be
efficiently implemented. In this context, we stress the importance of the learning process of
communities involving different educational actors. These starting points naturally form
our research questions and methodology described in the next section.

3. Methodology

3.1. Data Collection

An online survey was created in 2020 for policymakers, educators, and other stake-
holders. Both quantitative and qualitative data were collected from respondents. The
quantitative survey was mainly based on Likert statements in which we used four-point
scales. In some cases, respondents had the opportunity to answer, e.g., yes/no. In addition,
a few statements were rather practice orientated (e.g., “Do you have an existing example
of practice that could be shared with others?”). Often in this respect, the respondents
further supplemented their answer with a descriptive, qualitative response. Applying
purposive sampling [27], the survey was shared across EntreComp360 project’s partner
communication channels, through direct mail to existing databases, social media, and
broad dissemination across online media to engage actors and networks from youth work,
formal education, non-formal education, employment, and enterprise practice and policy
organizations. We chose purposive sampling because we wanted to target our survey
selectively to the kind of respondents we considered having some previous experience,
understanding, or knowledge of entrepreneurship education. Furthermore, we describe
that our methodology is based on a case study approach to examine the practical implica-
tions of the EntreComp framework. A survey was administered to gather data related to
this particular case, being the implementation of the EntreComp, to collect first-hand data
from either a small sample or a larger entire population of individuals to describe different
aspects and characteristics of the respondents related to the phenomenon. Case studies
based on surveys do not involve any experimental manipulation of the conditions, and
thus, there was no activity of this type in our study. ([27].)

There were a total of 348 respondents from 47 countries. Since most of the countries
had only a few (less than 10) respondents, the comparison between different countries
was made using data from only 6 countries (U.K. (n = 52), Finland (n = 37), Spain (n = 36),
Germany (n = 35), Italy (n = 30), and Iceland (n = 27). There were 12 NAs). However, in bar
plots, we mostly used all the answers when no comparison between different countries
was done. The different fields of work the respondents are involved in are described in 4.1.
Background Variables. One respondent may be involved in several fields, that is, in many
questions one respondent may provide several answers to the same question.

3.2. The Assessment Frame and Research Questions

The framework used in this survey, based on the work of Shuman and Shulman [14],
Seikkula-Leino [26], and Seikkula-Leino et al. [21,50,51], has been widely used. It has
proven effective in qualitatively assessing educators’ learning and reflection within ed-
ucation reform. The frame consists of four core modules which are: vision, motivation,
practice, and understanding, as described in the literature review. In our study, ‘vision’
refers to, e.g., these questions: “What kind of outcomes and impact may I proceed with
EntreComp?”. ‘Practice’ refers to questions such as: “How could I implement EntreComp
in education and training?” while ‘motivation’ refers to: “Would you like to integrate
EntreComp into your daily work?”. One example of questions referring to ‘understanding’
is: “Does your work link to some or all of the competences highlighted in EntreComp?”

The survey answers were analyzed by each research question as follows:

1. What is the understanding of EntreComp?
2. What is the motivation for using EntreComp?
3. How is EntreComp implemented in practice?
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4. What is the vision for the future developed by using EntreComp?

Figure 3, derived from previous work by Shuman and Shulman [14] and Seikkula-
Leino [26], and complemented with EntreComp goals, illustrates how individual reflec-
tions within learning communities play a crucial part in educational reform related to
entrepreneurship education.

Figure 3. The framework for data collection and analysis.

To transform EE, the implementation of EntreComp in European policymaking relies
upon the five goals of EntreComp: mobilize, create value, implement, appraise or assess,
and recognize. However, to initiate these goals, individuals and communities also need
motivation, vision, understanding of the need for reform, and how to implement these
goals in practice, which are the starting points for our survey design, implementation, and
data analysis.

3.3. Data Analysis Methods

The quantitative data showing a comparison of countries were analyzed by analysis
of variance (Kruskall–Wallis rank sum test). The qualitative data gathered through open-
ended survey questions were analyzed using content analysis following the logic of the
theoretical propositions guiding the overall design of the survey based on Figure 3, which
also created the basis for organizing the data to draw conclusions [52]. The data were
grouped into parallel types by searching for similarities in the data. It is based on theme
categorization and grouping, and is a valuable method for illustrating research problems
with practical examples (e.g., [27]). By using content analysis, we aimed to find answers
to the set research questions by concentrating on respondents’ views on entrepreneurship
education and the EntreComp framework. The content analysis was realized as follows:

1. The data collected from different countries and with different languages were trans-
lated into English.

2. Then, the survey data were read several times to try to construct an overall pic-
ture of the responses, including the elements of how entrepreneurship education
was described.

3. The data were read more reflectively and analytically, organizing the data through
the questions answered by the respondents.

9
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4. The answers were mirrored against our literature review and concept definitions,
involving, for example, different aspects of reflection in learning communities (e.g., vi-
sion, motivation, practice, and understanding). Similar types of answers were grouped.

5. The above data analysis was integrated, allowing analysis of the respondents’ reflec-
tions in the context of entrepreneurship education and EntreComp.

4. Results

4.1. Background Variables

A country comparison was realized between the U.K., Finland, Spain, Germany, Italy,
and Iceland. First, we present the respondents’ job descriptions. One respondent may be
involved in several fields, so the comparison of different job fields is not possible.

In Figure 4 it can be seen that the education sector is strongly represented among
the respondents. Many of them (n = 155) work in the field of higher education, adult
education or adult inclusion (n = 114), vocational education and training (n = 112), non-
formal youth education (n = 105), and start-up or business growth support (n =104). Only
15 respondents worked in the field of human resources. There were 35 respondents who
work in unspecified fields. Next, we explain respondents’ understandings of EntreComp
while highlighting country-specific differences—what they know about EntreComp in
general, and how it relates to their work.

Figure 4. The respondents’ professional backgrounds.

4.2. What Is the Understanding of EntreComp?

Almost half of all the respondents, 49.1 % (n = 171), were familiar with the EntreComp
framework, 21.3% (n = 74) had heard something about it, and 29.3% (n = 102) of the
respondents had not heard about EntreComp at all. One respondent did not answer. In the
comparison of the six countries related to the question, ‘Are you familiar with EntreComp?’,
the differences between countries were statistically significant (p-value = 2.187 × 10−11).
The significance of the comparisons was obtained using the Kruskal–Wallis rank sum
test. Table 1 shows that in the U.K, (67.3%), Spain (63.9%), and Italy (76.7%), most of the
respondents were familiar with EntreComp. On the other hand, in Germany (65.7%) and
Iceland (70.4%), most of the respondents had not heard about EntreComp.
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Table 1. Are you familiar with EntreComp?

Finland Germany Iceland Italy Spain U.K.

Yes 16
(43.2%)

8
(22.9%)

2
(7.4%)

23
(76.7%)

23
(63.9%)

35
(67.3%)

Heard something about it 11
(29.7%)

4
(11.4%)

6
(22.2%)

3
(10.0%)

6
(16.7%)

11
(21.2%)

No 10
(27.0%)

23
(65.7%)

19
(70.4%)

4
(13.3%)

7
(19.4%)

6
(11.5%)

Sig. = 2.187 × 10−11

In the quantitative question ‘EntreComp is about promoting entrepreneurial learning.
How much does the concept of entrepreneurial learning link to your work?’: 12.6% (n = 44)
of all the respondents argued that ‘This is the main theme of my work’; 32.8% (n = 114)
‘Plays a big part in my work’; 35.1% (n = 122) ‘Relevant and included in my work to some
extent’; 12.4% (n = 43) ‘Relevant but not (yet) included in my work’; and 2.3% (n = 8) ‘Not
relevant to my work’. 17 did not answer.

When comparing the six countries, the comparison is statistically significant with
p-value = 4.32 × 10−6 (Table 2). In Finland, Germany, and Spain, most of the respondents
answered that the quantitative question, ‘How much does the concept of entrepreneurial
learning link to your work?’, is relevant and included in their work to some extent. In
the U.K. and Italy most of the respondents answered that it plays a big part in their work.
In Iceland most of the respondents answered that it is relevant and included in their
work to some extent. It can be concluded that entrepreneurial learning does link to many
respondents’ work. In the U.K. almost one third thought that it is the main theme of
their work.

Table 2. How much does the concept of entrepreneurial learning link to your work?

Finland Germany Iceland Italy Spain U.K.

This is the main theme of my work 2
5.7%

1
3.0%

2
7.7%

3
10.0%

6
17.1%

14
29.2%

Plays a big part in my work 6
17.1%

11
33.3%

6
23.1%

14
46.7%

11
31.4%

22
45.8%

Relevant and included in my work to some extent 19
54.3%

13
39.4%

9
34.6%

9
30.0%

13
37.1%

10
20.8%

Relevant but not (yet) included in my work 6
17.1%

6
18.2%

7
26.9%

4
13.3%

5
14.3%

2
4.2%

Not relevant to my work 2
5.7%

2
6.1%

2
7.7%

0
0.0%

0
0.0%

0
0.0%

Sig. = 4.32 × 10−6

A majority of respondents, 61.5% (n = 214), answered ‘Yes’ to the quantitative question
‘Does your work link to some or all of the competences highlighted in EntreComp’, 29.9%
(n = 104); ‘Partially—in some ways’, 2.3% (n = 8); ‘Not yet, but interested’, 0.1% (n = 3); ‘No’
and 5.5% did not answer (n = 19).

The results of the comparison between countries were parallel to the previous ones.
Most of the respondents in Germany and Iceland answered that their work links partially
to some or all of the competences highlighted in EntreComp (Table 3). In Finland, Italy,
Spain, and the U.K. the most common answer was that their work links to some or all of
the competences highlighted in EntreComp. Altogether, it can be seen that almost all of the
respondents’ work links to the competences highlighted in EntreComp in some ways.
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Table 3. Does your work link to some or all of the competences highlighted in EntreComp?

Finland Germany Iceland Italy Spain U.K.

Yes 23
(67.6%)

15
(46.9%)

12
(46.2%)

18
(60.0%)

22
(62.9%)

42
(87.5%)

Partially—in some ways 9
(26.5%)

17
(53.1%)

13
(50.0%)

10
(33.3%)

11
(31.4%)

6
(12.5%)

Not yet, but interested 0
(0.0%)

0
(0.0%)

1
(3.8%)

2
(6.7%)

2
(5.7%)

0
(0.0%)

No 2
(5.9%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

0
(0.0%)

Sig. = 0.002182

In the last question (quantitative), ‘If entrepreneurial learning is not in the focus of
your activities, are there other learning activities related to helping people such as those
which allow young people or adults to transform ideas and opportunities, by mobilizing
resources, into action?’ 48.3% (n = 168) of all the respondents answered ‘Yes’; 26.4% (n = 92)
‘Partially—in some ways’; 8.0% (n = 28) ‘Not yet, but interested’; 5.7% (n = 20) ‘No’; and
11.5% (n = 40) did not answer. The differences in comparison of the six countries was not
statistically significant (p = 0.0842) (Table 4.).

Table 4. If entrepreneurial learning is not in the focus of your activities, are there other learning activities related to helping
people such as those which allow young people or adults to transform ideas and opportunities, by mobilizing resources,
into action?

Finland Germany Iceland Italy Spain U.K.

Yes 23
(67.6%)

18
(58.1%)

9
(39.1%) 16 (59.3%) 11 (35.5%) 23

(54.8%)

Partially—in some ways 9
(26.5%)

10
(32.3%)

11
(47.8%)

9
(33.3%) 13 (41.9%) 11

(26.2%)

Not yet, but interested 1
(2.9%)

1
(3.2%)

3
(13.0%)

1
(3.7%)

4
(12.9%)

4
(9.5%)

No 1
(2.9%)

2
(6.4%)

0
(0.0%)

1
(3.7%)

3
(9.7%)

4
(9.5%)

Sig. = 0.0842

Next, we will present the results of the research based on the theorical frame (vision,
motivation, practice, and understanding).

4.3. What Is the Motivation for Using EntreComp?

In the quantitative question, ‘Do you already use EntreComp as a model or as inspi-
ration for your work on developing entrepreneurial competences?’,’ one could answer
‘Yes’, ‘No, but I would like to include it in my work’, or ‘No’. Some respondents omitted
this question. The frequencies are described as a bar plot in Figure 5. From the figure we
see, for example, that slightly less than half (ca. 42%) of the respondents are developing
entrepreneurial competences by using the EntreComp framework.

The comparison of the six countries shows (Table 5) that most respondents in Iceland
(57.7%) did not use EntreComp as a model/inspiration for their work on developing
entrepreneurial competences, but they would like to. In Finland, Italy, Spain, and the U.K.
the vast majority of respondents already use EntreComp as a model/inspiration for their
work on developing entrepreneurial competences. In Germany, most respondents (42.4%)
answered no. The comparison is statistically significant (p = 2.016 × 10−7).
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Table 5. Do you already use EntreComp as a model or as inspiration for your work on developing entrepreneurial competencies?

Finland Germany Iceland Italy Spain U.K.

Yes 15
(42.9%)

6
(18.2%)

1
(3.8%)

18
(60.0%)

16
(45.7%)

29
(60.4%)

No—but I would like to
include it in my work

12
(34.3%)

13
(39.4%)

15
(57.7%)

11
(36.7%)

13
(37.1%)

14
(29.2%)

No 8
(22.9%)

14
(42.4%)

10
(38.5%)

1
(3.3%)

6
(17.1%)

5
(10.4%)

Sig. = 2.016 × 10−7

In the quantitative question, ‘What would encourage you to become part of our
EntreComp community?’, one respondent may provide several answers. The choices were
‘Sharing case studies or practices linked to my work’ (n = 180); ‘Contribute to research on
ways to develop this work further at national/EU level—inform the next steps development
of EntreComp’ (n = 165); ‘Putting me and/or my organization on the global map of
EntreComp users’ (n = 163); ‘Access to professional development via online training
or MOOCs’ (n = 136); ‘Becoming recognized as an EntreComp ambassador’ (n = 115);
‘Profiling and sharing my work through articles, blog posts or webinars’ (n = 113); and
‘Other (please specify)’ (n = 26). The frequencies of each answer are in parentheses after the
answer alternative.

Answers to the question ‘What are the best ways to connect you to an online Entre-
Comp community?’ are plotted as bars in Figure 6. The question includes quantitative
responses and a qualitative response in the option ‘Other’. Thus, we may conclude that
LinkedIn and Facebook are the best platforms to build online connections with future
community partners.

Figure 5. The utilization of EntreComp.

4.4. How Is EntreComp Implemented in Practice?

Because our study specifically sought to identify the factors that may make it chal-
lenging to implement EntreComp in order to create, e.g., future practices of EntreComp,
we focused our questions primarily on these challenges rather than opportunities or other
aspects. Therefore, our results are highlighted with an emphasis on the critical entry angle.
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Figure 6. Social media in the community development of EntreComp.

Implementation of the EntreComp framework was reported to include some chal-
lenges. Respondents find it time-consuming, difficult to understand, and the lack of
language selection is problematic. Respondents already using EntreComp use it in all five
areas (to mobilize, to create value, to implement, to assess, and to recognize), but mostly
‘TO MOBILIZE—raise awareness and understanding of these competences’ (n = 63) and ‘TO
MOBILIZE—inspire or engage new people or organizations into entrepreneurial learning’
(n = 60). Again, it was possible to have several answers to the same (quantitative) question.

In an open-ended response question, 40 respondents had found, or were aware of,
barriers that might prevent them or others from using EntreComp. For six respondents,
language hindered use of the EntreComp framework. Two of the six respondents found
the language options too limited, whereas, one respondent thought that the nuances in
meaning of different languages makes translation challenging. Two respondents found
time consumption to be a barrier and two respondents found the framework difficult to un-
derstand. Furthermore, four respondents faced unspecified barriers and three respondents
found the framework to be difficult to use: e.g., one respondent described the appendix
consisting of the list of skills to be difficult to use.

In another open-ended response question, 40 respondents expressed concerns about
using EntreComp, with four respondents finding it too vast, and two respondents finding
that they did not fully understand it. It was suggested to try to simplify it and to have a ‘use
directly tool’, as the framework was seen to be rather theoretical. In addition, measuring
the impact of entrepreneurial learning was considered to be difficult. There were also
concerns about translating the framework into non-Western cultural contexts.

4.5. How the Vision for the Future Is Developed by Using EntreComp?

Of the 70 responses to the open-ended question, ‘What is your vision for using Entre-
Comp?’, 10 respondents reported their visions relating to young people recognizing their
own entrepreneurial skills, with 22 respondents highlighting application of the framework
to different areas of life. Seven respondents’ visions emphasized the possibility of sharing
good practices, consulting, and networking.

In the quantitative question, ‘How can we help you?’, presenting practical examples
of how to support respondents to include EntreComp in their area of work, respondents
may select more than one response. The choices were: ‘Resources that explain the value
of entrepreneurial competences’, (n = 150); ‘Help to mobilize others on the relevance of
EntreComp in my area of work’, (n = 75); ‘Practical examples of how to include EntreComp
in my area of work’, (n = 203); ‘Online training on EntreComp in my area of work’, (n = 141);
‘Demonstrating the value of entrepreneurial learning’, (n = 136); ‘Being part of a community
of people interested in developing and using EntreComp or entrepreneurial competences’,
(n = 169); ‘High profile recognition for using EntreComp at individual or organizational
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level’, (n = 97); ‘Partner searching/matching to develop new tools or projects based on
EntreComp/entrepreneurial competences’, (n = 155); ‘Understanding how to evaluate
learning or working performance related to EntreComp competences’, (n = 152); ‘Having
guidance on how to assess progress in the EntreComp competences’, (n = 142); and ‘Other’,
(n = 20).

There were a total of 112 responses to the open-ended question: ‘This online commu-
nity is about making EntreComp more easy-to-understand and easy to use. Do you have
any suggestions?’. 15 respondents suggested using practical cases and examples to realisti-
cally implement the concept behind the model. Five respondents recommended that the
model should be available in languages other than English, also reflecting non-European
cultures. Four people said that instructional videos would be valuable. Twelve respondents
suggested an online forum or Skype/Teams meetings to promote better understanding and
use of EntreComp. Two respondents suggested face-to-face meetings and two suggested
that the terminology should be tailored to target specific groups.

In an open-ended question concerning good practices, 49 respondents had found or
were aware of successes or good practices that would encourage others to use EntreComp:
15 responded ‘No’; 284 did not respond at all; and 14 respondents answered ‘Yes’ without
giving examples. Nine respondents reported using EntreComp to teach different skills in
different practices. For example, they had had project-based approaches, workshops, and
‘normal’ classes online. The target groups mentioned ranged from young children to young
apprentices, university students, and the elderly.

5. Discussion

The aims of the recent EU policy documents (e.g., [2]) to foster entrepreneurial skills
can be clearly seen within many EU-funded project initiatives, such as the development
of the EntreComp framework. Even though fostering entrepreneurial skills is recognized
to be globally important (e.g., UN SDGs), the effective implementation, and translation
into practice, of the education policy documents remains complex. Therefore, this paper
focused on analyzing how a cross section of actors, using EntreComp as a European
framework for entrepreneurial competences, see that entrepreneurial learning has been
realized and could be further supported in transnational education contexts. The results
from the online survey generated new knowledge on how the EntreComp framework can
guide the collaborative creation of a future vision for education; how well it is recognized,
implemented, and understood in practice; and how it motivates and supports realization
of educational change, which emphasizes the value of entrepreneurial competencies. The
aim was to reveal how EU policies can drive educational change in Europe illustrated by
the case of EntreComp.

Our results reveal that overall awareness and understanding of entrepreneurial ed-
ucation are ‘improving’ compared with earlier works, in which similar kinds of research
settings and data collection were used [15,26,50]. According to those previous studies,
there is a need for the development of all aspects in reflection: vision, motivation, practice,
and understanding. However, these were not the results in our case study. It can be stated
that the EntreComp framework driving entrepreneurial learning is relevant to most of
the respondents’ work. Moreover, the majority of respondents are motivated to integrate
EntreComp in their work. Therefore, we may conclude that EntreComp can work in
practice to strengthen the entrepreneurial capacity of European citizens and organizations
(e.g., [3]). This is also supported by Dinning’s [6] and Gerbutt et al.’s [7]) previous studies
on EntreComp and entrepreneurial competencies. However, there might be some sampling
error, thus raising the concern of bias in the chosen data collection method. As an example,
in some situations, responses came by EntreComp projects. In some cases, answers were
collected randomly from the education sector, without any connection to EntreComp. Fur-
thermore, the number of responses is still low to conclude, e.g., the European situation of
implementing EntreComp in practice.
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However, our study also stressed that the implementation of entrepreneurial education
initiatives driven by international policy goals is challenging. For example, the respondents
estimated that adapting the EntreComp framework is time-consuming and it is difficult
to understand the framework conceptually. On a more practical level, the lack of widely
available translations of EntreComp is problematic. Furthermore, the need for training
and guidance is highlighted to promote effective implementation. The respondents that
already use EntreComp in their work, use it in all five areas (to mobilize, to create value, to
implement, to assess, and to recognize) but mostly ‘TO MOBILIZE—raise awareness and
understanding of these competences’, and ‘TO MOBILIZE—inspire or engage new people
or organizations into entrepreneurial learning’. These results imply that currently the
implementation of EntreComp is mostly related to awareness-raising on entrepreneurial
education and inspiring students, curricula developers and educators, and may indicate
that EntreComp is at an early stage in the implementation journey.

These same aspects were highlighted in the answers in which respondents explain
their future visions related to using the EntreComp framework. However, the descriptions
of the respondents’ visions are relatively modest, e.g., none of them described any future
changes (societal, economic, or environmental) that they would like to see resulting from
entrepreneurial education. This challenge related to the lack of understanding of EE in
general and is also recognized in many previous studies (e.g., [15,26]). This finding is
supported by the results of the survey, which indicate that almost one third of the respon-
dents would require more support to be able to better demonstrate the value added by
EE. Therefore, the potential impact and benefits of entrepreneurship education still require
more explicit articulation and promotion [21,26,50,51], as well as more solid theoretical
underpinning [13]. This need was also reflected by respondents who highlighted the
importance of evaluating the outcomes and impacts of entrepreneurship education.

According to the results, they key factors motivating respondents to use the Entre-
Comp framework include the following: being psychologically and socially part of the
EntreComp learning community in which recognition and support of individual and com-
munity entrepreneurial initiatives and activities are highlighted as valuable to promotion
of EntreComp. It is thus important to note that the learning processes of the developers
of entrepreneurship education play an important role in making progress in educational
reforms in practice (e.g., [12,16]). This downplays the role and effectiveness of the tradi-
tional education policymakers, such as the state, as primary drivers of educational progress
(e.g., [31]). Indeed, effective learning requires participation, e.g., feedback and encourage-
ment (e.g., [53]), which is also relevant for the future development of such competence
frameworks. Thus, further studies are still needed on how both individual and commu-
nity learning processes can be integrated into the designing of policy tools, e.g., frames
and roadmaps, to support a more effective implementation of the EE-related reforms.
However, we may say that our study contributes the theoretical discussion in the field of
entrepreneurship education by integrating ‘the reflection process of learners’, borrowing
mainly the significant outcomes and frameworks from curriculum and curriculum reform
studies (e.g., [14,15,26]) to widen and deepen the understanding of factors influencing on
the successful education change.

The respondents also suggested that ideas and best practices, related to implementa-
tion of the EntreComp framework, should be shared with other developers, e.g., through
case study presentations. This draws attention to effective communication mechanisms
within and between different learning communities. As an example, by highlighting
individual success stories, significant psychological support and encouragement can be
provided, which, according to the survey results, is one of the key areas for future de-
velopment of the EntreComp framework. This learning proceeds most effectively if it is
accompanied by metacognitive awareness and analysis of one’s learning processes and is
supported by membership in a learning community (e.g., [17–20,54]).

Adapting the community learning approach might be beneficial for further enhancing
students’ learning processes as well as to the learning processes of, e.g., educators, other
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practitioners, parents, policymakers, and stakeholders [14,23]. Respondents highlight the
importance of ‘belonging and recognition’ throughout the survey. This implies that a
reciprocal relationship between community-based learning practices and national and
local public policies is needed for seamless enforcement of educational aims [49]. From
this perspective, the development of the learning communities in a transnational context
should also be given more attention. The learning community can often only be perceived
too narrowly, only relating to the physically close, e.g., regional, community. However,
the learning communities have become global and they are not solely tied to certain
locations and can be digital, particularly in the COVID era when interaction is increasingly
online. As a result, these learning communities can be global in reach and involve actors
working at all levels, e.g., educators, stakeholders, policymakers, students, and private
sector partners. Therefore, further studies are needed on how to promote the psychosocial
learning processes of international communities, e.g., through adapting new technologies?

This becomes apparent, especially when looking at country differences as revealed by
the results. This raises questions of whether global entrepreneurial learning communities
could be developed more effectively, despite the country divergence, across lifelong learn-
ing policy and practice? Based on the survey results, we were able to identify three progress
scenarios related to the implementation of the EntreComp framework: (a) in the U.K. and
Italy, most of the respondents answered that EntreComp already plays a big part in their
work; (b) in Finland, Germany, and Spain, most of the respondents feel that EntreComp is
relevant and included in their work to some extent; and (c) in Iceland the respondents think
their work links partially to some or all of the competences highlighted in EntreComp.
However, EntreComp is not greatly utilized in their practical work. Thinking about these
three scenarios, it would be valuable to examine how different cultural paths and educa-
tional policy factors guide the implementation of similar frameworks on a national level.
In this study, we were able to indicate country-specific differences, but not the reasons
behind them. Indeed, studying educational reform is not a straightforward process: it in-
volves developing understanding of different cultures, policies, rationality, and emotional
dimensions, which play a high role when adopting new approaches to education (e.g., [25]).
Our findings might provide a new starting point for further investigation of future design
and implementation of education policies; as a next step, we propose collecting a broader
data set from a more comprehensive, global sample of respondents, which would further
develop the understanding of how entrepreneurial education initiatives can be efficiently
and effectively implemented in different regions, countries, and cultures.

Since, e.g., The United Nations’ Sustainable Development Goals and The European
Union promote entrepreneurial competencies as a means of supporting young people to
innovate, start businesses and create jobs, and creating welfare and economic sustainability,
we focused our study on this area. Therefore, we conclude that our findings support
that our educational initiatives are on ‘the right track’. However, more research and
practical implications are needed to promote a ‘real’ change in education. In this context,
we highlight, e.g., communities’ reflection and learning processes, thus supporting the
development of a concrete vision for a ‘better sustainable world’ and pedagogical and
practical ideas to take into use.

6. Conclusions

This paper extensively focused on the development of entrepreneurship education
at the European level by examining how the EntreComp framework can act as an engine
for transnational policy implementation driving entrepreneurial competences. This is the
first time an entrepreneurship education study has respondents from so many different
countries (46). Such major international studies have previously been, e.g., global reviews
of studies conducted on entrepreneurship education in teacher education (e.g., [55]). Fur-
thermore, previous country comparisons were limited to fewer countries (e.g., [15]). In that
regard, our findings provide new insights into the overall progress of entrepreneurship
education in the European context. However, its key contribution is linked to previ-
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ous entrepreneurship education research by integrating the Shulman and Shulman [14],
Seikkula-Leino [26], and Seikkula-Leino et al. [21,50,51], theoretical framework to other
relevant studies [26] and the conceptual EntreComp framework’s goals: mobilize, create
value, implement, appraise or assess, and recognize [3] as summarized in Figure 7.

 

Figure 7. EntreComp as an engine for transnational policy implementation driving entrepreneurial competencies.

The results highlight that the European competence framework EntreComp can in-
crease motivation and understanding of entrepreneurship education in different trans-
national contexts. Moreover, implementation has used all five goals. However, recognition
of and support for learners’ (e.g., educators, other practitioners, policymakers, and stake-
holders) roles within various learning communities, require further study. Educational
practices (e.g., training, tools, and concepts) need to be developed to support the reflection
and learning of learners to empower development of their vision and practices related to
entrepreneurship education. Some practical examples to promote these are presented in
Figure 7 (e.g., case studies, other explicit models, country-specific examples, vision devel-
opment through questions, and emphasis on learning communities). Further studies are
still needed to identify the gaps in terms of required leverage towards coherent education
change that promote entrepreneurial competences and the overall understanding of the
EE within Europe. This would also provide new avenues to investigate how sustainable
development could be promoted at the global, country, and local levels of education. This
would also generate new knowledge on how to promote sustainable development within
the private sector, for example in staff training.

Our case study has also broadened the general understanding of the way in which
European strategies are guiding the development of entrepreneurial education. Overall,
this kind of case study provides a suitable platform for investigating how these global
goals can be detected in individual members’ attitudes and beliefs in different country

18



Sustainability 2021, 13, 8178

contexts. As Cohen et al. [27] argues, the generalizability of such single experiments (e.g.,
case and pilot studies) can be further extended through replication or multiple experiment
strategies, which allows single case studies to contribute to the development of a growing
pool of data for eventually achieving a wider generalizability of the key findings. Therefore,
we suggest similar types of studies to be conducted to identify how policy goals can be
successfully translated into frameworks, and what are the best practices for their successful
implementation. Furthermore, a series of large-scale international studies could be useful
in detecting how entrepreneurial education can be driven through policy framework, but
also in demonstrating the added value of entrepreneurship education, as an example, by
evaluation and case studies that would emphasize the learning and reflection processes
within and across learning communities. This would also enable the design of more
practical concepts and tools to support community learning processes to further strengthen
entrepreneurial competences.

However, our research has certain limitations that need to be considered. For example,
the number of respondents differed to some extent in different countries. Although the
measure utilized previous bases, it could be further developed and validated based on
the theoretical basis of Shulman and Shulman [14], and Seikkula-Leino [26], and Seikkula-
Leino et al. [21,50,51]. In addition, we could further develop the metrics to guide the target
group to respond more precisely to issues related to sustainable development.

Undoubtedly, our research has significant value in finding out how, in practice, the
European framework promotes practical change in teaching and learning. We highlight
concrete proposals that could be considered in the future. In addition, we have opened
up the theoretical discussion of entrepreneurship education in the direction of education
science by utilizing the results obtained in this field and theoretical entry angles by stress-
ing learning communities and their reflection. With this research, we contribute to the
development of entrepreneurship education in many ways, both in theory and in practice,
and globally, thus providing a sustainable ground for developing entrepreneurial society
by education.
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Abstract: Entrepreneurship is becoming understood as a set of competencies needed for many
professions and, as a result, requires to be integrated into higher education even in such seemingly
distant areas as, e.g., public administration, sport, agriculture, tourism, etc. Therefore, there is a
need for research-based guidance on how to introduce and develop entrepreneurial education as
an enabling approach to the transition in higher education that could serve as an integral part of a
paradigm shift towards an entrepreneurial university. This paper aims to support that transition
and to address related challenges by the presentation of a new progression model, which provides
guidelines for the development of courses at the tertiary level with an entrepreneurial university
approach. The construction of the new applicable model is central to the purpose of this study
and based on a systematized literature review. Additionally, the input–process–output–outcome
framework, originally constructed for the evaluation of educational programs, was adapted to the
incorporation of an overall framework into the new model. In the results, the paper redefines some
of the relevant core terms, such as “entrepreneurial education” and its “progression model”. The
research outcomes offer broad practical and theoretical applicability to a range of stakeholders—
educators, students/learners, industry/business, policy makers, and researchers.

Keywords: entrepreneurial education; entrepreneurial education model; entrepreneurial university;
entrepreneurship; graduate entrepreneurship; progression model; sustainability in entrepreneurial
education modeling

1. Introduction

1.1. Context

The paradigm of higher education is shifting from the traditional towards an en-
trepreneurial university, giving different meanings of this term [1–4]. As the role of
academic institutions in stimulating, therefore contributing to, the development of the
modern knowledge-based economy has become widely accepted [5], the entrepreneurial
university concept in practice has been facilitated by the collaboration between universi-
ties, government entities, and industrial partners, as outlined by a triple helix model [6].
So far, the main research has been focused on industry-university relations with respect
to technology transfer [7] or university–business cooperation [8]. This approach to the
entrepreneurial university is sometimes expanded by introducing novel elements into its
conceptual framework such as the creation of new spin-off firms [9].

However, the author is convinced that the entrepreneurial university should be much
more than just selling knowledge to the industry, gaining commercial orders from exter-
nal stakeholders, or even more than new venture creation. Instead, the entrepreneurial
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university approach should be further expanded to drive societal change responding to
sustainability requirements. The expansion of the concept would also allow for the ap-
plication of the latest scientific interpretative frameworks such as the evolving nature of
innovation models from the triple towards quadruple and quintuple helix models [10] in
response to various challenges, not only for affected stakeholders, but society at large and
its natural environment.

Moreover, entrepreneurship is increasingly understood as a set of competencies
needed for many professions to be integrated into education and training, even in such
seemingly distant areas as, e.g., public administration [11], sport [12], agriculture [13],
or tourism [14] (p.186). This tendency towards an understanding of entrepreneurship
in a broader way and, at the same time, a growing need for inclusion of sustainability
issues in education, should consequently lead to the expansion of the concept of the
entrepreneurial university.

So far, sustainability challenges faced by academic and economic stakeholders of
higher education institutions (HEIs), society, and the natural environment have been rec-
ognized by the innovation models such as the quintuple helix model. The HEIs response
has been, for example, an inclusion of knowledge transfer in their processes and a fo-
cus on creation of value for others in teaching/learning topics. It may take place as a
part of projects, internships, assignments, etc. and lead to the development of valuable
skills, such as the ability to recognize opportunities and find inspiration for new initiatives
and innovation where most others face only problems and difficulties (such as climate
change, pandemic, etc.). Simultaneously, these problems require new methods of teach-
ing/learning (e.g., action learning vs. theoretical learning) and new theories development
(e.g., experiential learning theory). In a response, the author draws on several concepts
from experiential learning and action learning to provide descriptions of different learning
activities undertaken in the course of the transformation from traditional education into
entrepreneurship education.

Consequently, the main focus of the paper is on conceptual approach and includes
explorative analysis with policy implications.

1.2. The Relevance and Currency of the Research Questions to Be Examined

The result of the higher education transition towards an entrepreneurial university—
hardly explored so far—is the inclusion of entrepreneurial education into many other
possible academic studies and courses far beyond the range of business studies and eco-
nomics. That process has been initiated in higher education at the national level by some
institutions including the Danish Foundation for Entrepreneurship [15]. So far, however, it
has remained prevalent that educators are often unprepared to support the development
of entrepreneurial competencies and skills in the course of teaching their subjects. The
existing publications in favor of this approach and concept do not provide guiding princi-
ples for practitioners on the applicable methods [16], which is especially valid for higher
education [17].

Additionally, entrepreneurial education models are rare [18], and the existing ones
have not been intended as means of supporting the implementation of an entrepreneurial
university concept with sustainability approach inclusion. Therefore, research-based
guidance is needed on the possible ways for the introduction and development of en-
trepreneurial education as an enabling approach to the transition in higher education that
could support and reinforce a desirable paradigm shift towards the practice of sustainable-
based Entrepreneurial Universities.

This paper aims to support that transition and address related challenges by the
presentation of a new progression model, which provides guidelines for the development
of courses at the tertiary level with that new approach.
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1.3. Aims and the Objective

The related core research questions have been framed in the following way: 1. How
can a model of entrepreneurial and sustainable education be formulated? 2. What should
define the integral parts of that model in order to permit its broad application?

In response to these questions, the paper intends to argue for a progressive model for
entrepreneurial higher education (also called ‘the Model’ or the MEHE hereinafter) with the
inclusion of sustainability issues and presents the relevant background research findings.
The integrative scope of the Model is manifested in the combination of a selected range
of elements—educational inputs, processes, outputs, and socio-economic outcomes—into
its frame of analysis and evaluation as well as in the very construct of it, which is not
country-specific, but instead, it offers a wide range of applicability.

Taking the research questions into consideration, the thesis of the paper is formu-
lated as follows: sustainability is under-represented in the educational models and in the
progression models of entrepreneurial education. As a result, there is a need for a new
progression model with a sustainability approach.

The approach inherent in the above statement does not simply call for a new pedagog-
ical method, but rather promotes a re-conceptualization of how educators and students
could become co-constructors of the learning experience in order to develop entrepreneurial
competencies while gaining course-specific knowledge at the same time.

Consequently, the objective of the paper is to critically reflect on how theories, con-
cepts, methods, and findings from other bodies of inquiry can be applied to improve an
understanding of entrepreneurial education while filling the gap in the entrepreneurial
education modelling with respect to the inclusion of the sustainability-related aspects, and
how it can be implemented in a new context of an entrepreneurial university framework.

1.4. Main Conclusions of the Research

The paper redefines some of the relevant core terms related to the subject matter,
such as “entrepreneurial education” and its “progression model”. The construction of
the new applicable model is central to the purpose of this study and based on an original
methodology, combining both a systematized literature review and a detailed analysis
of the progressive models of entrepreneurial education with a focus on the inclusion of
sustainability elements.

The research result offers broad practical and theoretical applicability to a range of
stakeholders—educators, students/learners, industry/business, policy makers, and researchers.

2. Literature Review

The author has identified three strands of scientific literature incorporated into re-
search on entrepreneurial education. The first aspect is connected to the conceptualization
of the terms entrepreneurship and entrepreneur and their typologies [3,19,20]. The second
one examines the development of a framework that highlights the role of educational inputs
to achieve more entrepreneurial outputs, analyzed mainly with respect to entrepreneurial
intentions [21,22]. A third avenue is also brought into the scope of study to examine the
predominant influence of demand for educated graduates with more entrepreneurial per-
spectives prepared by the higher education system [3,23,24], stimulating the development
of the concept of an entrepreneurial university and the share of experiences coming from
its implementation [3,4].

2.1. Educational Inputs

The conducted and accomplished literature review proves that the definition of an
entrepreneur has expanded over the last two decades from its originally narrow under-
standing of “a company owner or a self-employed person” [25], to a broader perspective
by denoting a person who looks for possibilities to launch a new undertaking, able to spot
market opportunities and exploit those by means of their own firm or as a part of their
profit-oriented/business-motivated private activities [26,27].
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A number of literature reviews on the concepts of an entrepreneur and entrepreneur-
ship connect them with entrepreneurial competencies [3,28]. Those competencies are af-
fected by certain personal characteristics, which can be developed and strengthened within
the system of education. Among those characteristics are, e.g., creativity [29,30], innova-
tion [31], imagination [29], problem-solving skills [28,32], degree of risk aversion [31,33–35],
alertness [29], motivation [29], and willingness to take calculated risks [30].

Furthermore, the orientation of entrepreneurs towards action and engagement plays a
significant role in the perspective of educational inputs, which requires the inclusion of
some elements of experience and discovery in the entrepreneurial learning process [28,36]
often associated with experiential learning [13]. It underlines the necessity to incorporate
“effectuation development” in the educational process, especially at the higher education
level [28]. Certain observers, such as Mansoori and Lackéus [37], have stressed that
entrepreneurs learn through value creation and action, which has been confirmed by other
authors [13].

Some important correlation between successful entrepreneurship and efficient en-
trepreneurial education can be identified in the value and relevance of teamwork for both
aspects [37,38], as demonstrated by the fact that the majority of successful firms have been
started by teams rather than solo entrepreneurs. Likewise, the experiential entrepreneurial
learning process (mentioned above) is significantly more efficient when accompanied by
a cohort-based system [38,39]. The reason is that “social learning”, as it is sometimes
called [13], facilitates the development of social capital. This arguably enables access to
resources, including knowledge and skills. The ongoing multiple perspectives exposure
can also significantly facilitate an easier absorption and application of knowledge into the
learning process.

With respect to examples of entrepreneurial topics to be incorporated into a broad
range of courses at the higher education level, there is a proven need for learning and
understanding the importance of opportunity recognition, work–life balance, emotion
management, learning from failures, and entrepreneurial mindset [28] in addition to other
issues, such as knowledge transfer, directly associated with the implementation of an
entrepreneurial university concept.

Interestingly, an entrepreneurial education that includes in-built inspirational part(s)
producing positive attitudes and intentions [40] could be expected to prove especially
effective in increasing the chances that students eventually set up their own businesses and
launch enterprises.

It has also become clear that entrepreneurial self-efficacy can be strengthened by
appropriate training and is fundamentally important in the activation of entrepreneur-
ship [22,41].

2.2. Desired Outputs of Entrepreneurial Higher Education

The existing research on the outputs of entrepreneurial education has been almost
entirely limited to the narrow understanding of entrepreneurship [28], and specifically,
to the launch of new business ventures, self-employment, faculty-led start-up ventures,
spin-off firms, and start-ups launched by entrepreneurial students and graduates of higher
education systems [3].

The development of the MEHE, which corresponds to the wider sense of entrepreneur-
ship and an entrepreneur, aligns this paper with the understanding that the most difficult
and important question that entrepreneurial higher education needs to solve is how to
make students more entrepreneurial during and after their higher education advancement.

A growing number of research results indicate that higher education in itself might de-
velop entrepreneurial competencies, which increase the competitiveness of the firms [21,28,42]
most efficiently taking benefit of those learned skills and perspectives. In particular, the
entrepreneurial skills acquired during advanced education have been proven to highly
correlate with entrepreneurial ability to enter the market and face competition [43]. This is
so because higher education develops a certain “personal theory of practice” in university
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students (understood as the ability to apply theory in a practical context): it provides
them with tools to minimize risks and to develop systematic decision-making skills. In
essence, advanced education enables graduates to face uncertainty with greater confidence
through the skillful allocation of resources and the exploitation of market opportunities—
competencies that are conventionally attributed to business entrepreneurs [21,44]. Research
indeed confirms that longer and more intensive studying, which is associated with a higher
education level, increases the chances to develop entrepreneurial skills, e.g., critical think-
ing, opportunity recognition, evaluation and exploitation [28], teamwork, communication,
etc. [14,43]. In addition, educational achievements are indicative of high levels of ambition,
motivation, and endurance [43], which contribute to a positive entrepreneurial attitude and
mindset. Accordingly, it can be inferred that advanced education fosters the development
of business acumen, even if the knowledge and skills gained in formal education are not
directly related to entrepreneurship.

The existing analyses confirm a positive association of entrepreneurial education with
human capital assets considered essential for entrepreneurship such as knowledge, skills,
positive perceptions of entrepreneurship, and entrepreneurial intentions [14,45]. Several
sources in the relevant literature have also started to identify the effectuation as the desired
output of entrepreneurial education [28,37].

The results of EE also involve innovation and venture creation, which may include
not only forming a new organization but also a new activity such as the launch of a new
project [14,46].

In addition to the provision of teaching, higher education also offers access to impor-
tant social networks such as alumni networks or student organization networks [30]. In
the context of business formation or any other entrepreneurial activity, this translates into
access to scarce resources, potential key suppliers, and clients, which are paramount for
entrepreneurial success.

Interestingly, the most advanced educational levels—such as Ph.D. or postdoc positions—
tend to discourage graduates from launching their own companies. The most probable
explanation may be found in the qualifications and cognitive advantage many students
and graduates can acquire in the form of skills and marketable professional knowledge
during their BA and MA studies. Their endowment of “educational capital” may easily
open avenues to explore and pursue valuable opportunities as employees of others without
the risk of their own business venture, especially in an economic environment of high labor
demands. This applies particularly to the fast-growing and innovative activities driven
by venture capital investment in enterprises—start-ups or more established companies—
that recruit a workforce with the seeds and strands of entrepreneurial qualifications and
skills [43,47]. As a consequence, graduates of higher education are likely to launch compa-
nies in knowledge-based industries (technologies, finance, real estate, insurance, etc.) and
innovative businesses [32], while graduates of even more advanced educational levels are
more likely to become employed by those companies. Both types of graduates, nonetheless,
can be entrepreneurs in the wider sense.

2.3. Desired Entrepreneurial Education Outcomes

The aggregate outcomes of entrepreneurial education are socio-economic devel-
opments and human welfare [46,48]. Both educators and policymakers recognize en-
trepreneurial education as a means of macroeconomic growth and job creation [49]. It also
supports an expansion of a knowledge-based society and a promotion of entrepreneurial
economy and innovation culture [14]. Furthermore, the broad benefits comprise the cre-
ation of added value to societies while promoting social awareness and engagement from
all actors involved, in addition to strengthening entrepreneurial behavior and entry [32].

2.4. Entrepreneurial Education Models

To address the aforementioned challenges and expectations towards entrepreneurial
education in terms of its inputs, associated processes, desired outputs, and broad outcomes,
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both the linear and progression models of EE have been reviewed and critically analyzed
for the purposes of this paper. The author recognizes that these models are rare, especially
their progression representations intended to solve the problem of differing definitions of
entrepreneurship, intended learning outcomes, and pedagogical approaches [18].

A common understanding of the progression models of entrepreneurial education
relies on a renewed organizational perspective, and “progress” is understood in terms of
the incorporation of various aspects and issues of entrepreneurship into the successive
stages of formal education, usually starting, in some form, in primary school and finishing
at college or university level.

3. Materials and Methods

3.1. Data Collection

The data for the literature review were collected from articles published in the fol-
lowing scientific journals: Journal of Business Venturing (JBV), Entrepreneurship Theory and
Practice (ET&P), Small Business Economics (SBM), Entrepreneurship and Regional Development
(E&RD), and Higher Education (HE).

3.2. The Assessment Frame and Research Questions

The qualitative data gathered through literature review were analyzed using con-
tent analysis following the logic of the IPO process [50] and guiding the overall design
of the new progression model, which also created the basis for organizing the data to
draw conclusions.

3.3. Data Analysis Methods

The data were grouped on the basis of the content analysis, which was realized
as follows:

• Firstly, an in-depth systematized literature review [51] was accomplished to gain
insights into the conceptual framework, inputs, processes, outputs, and outcomes of
entrepreneurial education (EE).

• The criteria for the selection of articles to be reviewed for the study were based on
certain words included in titles, abstracts, or keywords, such as “entrepreneurship”,
“entrepreneurialism”, “entrepreneurial education”, “entrepreneurship education”,
“entrepreneurial university”, or “entrepreneurial universities”.

• In the end, forty-one articles that satisfied the criteria were rigorously studied for
the qualitative content analysis in view of the purposes of this paper, and the result-
ing relevant findings constitute the ground for the observations in the first part of
the paper.

• The underlying information was drawn from a database along with the subject mat-
ters and aspects of IPO that are the desired entrepreneurial education inputs, pro-
cesses, outcomes, and conceptual framework. The convenience sampling technique
was applied.

• Secondly, the discussion delves more deeply into the subject of entrepreneurial educa-
tion modelling, presenting the existing approaches with a focus on the inclusion of
sustainability issues in the progression models of entrepreneurial education.

• Thirdly, a new progression model of entrepreneurial education is constructed, and the
research findings are presented in a comprehensive and systematic way, starting from
educational inputs, processes, and outputs and concluding with societal as well as
economic outcomes.

The study is built on three theories incorporated in the foundations of the new
model: the theory of entrepreneurial learning processes [52,53], the theory of students’
entrepreneurial competency development [28,42,54], and the theory of entrepreneurial
intentions [41,55].
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The first theory centers on three crucial aspects of the learning process in entrepreneurial
education encompassing skills development, entrepreneurial mindset preparation, and
theories development.

The second theory builds on and connects to the previous one but focuses on the
development of entrepreneurial competencies understood as the combination of skills,
attitudes, and knowledge.

The third theory connects entrepreneurial education with the necessity to strengthen
entrepreneurial intention, understood as a combination of entrepreneurial knowledge, perceived
desirability towards entrepreneurship (attitudes and social norms), and perceived self-efficacy.

The main concepts and models used from the literature include the learning loop
process and the progression models of education. Among constituted milestones of the
learning loop process are theorization, experience, action, and reflection [56]. Additionally,
the progression models in the context of education are understood as the successive stages
of formal education, starting from primary and finishing at college or university level.

Since collaboration between universities, governmental entities, and business remains
at the foundation of the entrepreneurial university, knowledge transfer becomes integrated
into the new paradigm of higher education. As a result, the applied triple helix model [6]
becomes superior to the model’s other processes and elements by placing special emphasis
on the collaborative interactions between university stakeholders.

The article proceeds along the following line of analysis: first, the results of system-
atized literature review in relation to prescriptive work in entrepreneurial education are
elaborated; then, the comparative analysis of progression EE models is presented. The
result, together with findings from the literature review, leads to the construction of the
new model. A number of issues arising from this model are discussed, followed by an
articulation of implications for the theory, practice, education, and policy.

4. Results

Taking the presented results of the literature review into consideration, the author
defines entrepreneurial education as an essential pedagogy-driven dimension of a transition
of HEIs towards a practice of a more entrepreneurial university model by incorporating the
development of entrepreneurial competencies. In the author’s assessment, it requires the
inclusion of entrepreneurial skills, knowledge, and attitudes into a broad range of academic
curricula, not just entrepreneurship or business studies.

Entrepreneurial education at the university level, understood and implemented on
the ground of the above defining qualities, can be expected to create “entrepreneurial grad-
uates” who are prepared by the higher education system to demonstrate entrepreneurial
competencies in their professional activities. The model presented below is constructed
and presented with the purpose to exemplify how to implement that concept.

The learning process lends support to the construction of the Model as it encompasses
three types of provision: training aimed at skills development, entrepreneurial mindset
preparation, and theory development [28,52].

Contrary to a current understanding of the progression models of EE, the author
offers an understanding by which the progressive character of the proposed Model is
associated with a different pedagogical approach and purpose of entrepreneurial education
rather than with formal educational levels and, as a consequence, progress, in the form
of enabling transformation, can be manifested within a single educational stage—in the
case of this paper—namely the last one: higher education. Consequently, a “progression”
model of EE is defined by the author with that new focus as a pedagogy-driven approach
involving learning through the successive stages of a learning loop process comprising
theorization, experience, action, and reflection. The pace of the process and its starting
point is subject-specific and dependent on its main stakeholders—academics and students.
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4.1. Comparison between the Models

Evaluation of whether sustainability is represented in the educational models required
the performance of detailed comparison. The progression models of entrepreneurial
education were considered for this purpose as they represent the most advanced form of
EE modelling. The analysis of the four models was developed in ten steps and included an
in-depth comparison between three existed models and the newly constructed one—the
MEHE (see Table 1).

Table 1. Sustainability in the progression models of entrepreneurial education.

British-Based Model
[17]

Danish-Based Model
[15]

Integrated Model
[18]

MEHE

INPUTS

Educational inputs:
Detailed for every
educational level.

Include action, creativity,
attitude, environment.

Assignments resulting
in teamwork and

value creation.

Inputs in a form of problems to be solved
come from external stakeholders and lead

to value creation for the environment,
society, etc.

Entrepreneurial
competencies:

Detailed for every
educational level.

Importance of
innovative and
entrepreneurial
competencies.

Focus on
value creation.

Combination of 1. skills, i.a., critical
thinking, problem-solving, creating values

for others, teamwork;
2. attitudes, i.a, creativity, imagination,

innovation, empathising with
stakeholders needs;

3. subject-specific knowledge.

Teaching
topics:

not specified. not specified. not specified.
Includes, i.a., environmental knowledge
and interaction with the outside world,

work–life balance.

Pedagogical
approaches:

Includes, i.a., work
and society

related model.

Includes, i.a., value
creation

for others,
creativity development,

environmental
connectivity.

Includes, i.a., taking
action by addressing
societal challenges,
sustainable venture

creation.

Includes, i.a., experiential learning, social
learning, value creation

for external stakeholders,
creativity development.

Stakeholders:
A general approach

to stakeholders.
A general approach

to stakeholders.
A general approach

to stakeholders.
Both internal and external stakeholders, i.a.,

environment.

Highlighted
features:

Building the
networking capacity.

Action,
creativity,
attitude,

environment.

Team-based approach,
value creation,
outside-world
connectivity.

Environmental knowledge
and interactions,

transfer of knowledge (ToK),
value creation for external stakeholders.

PROCESSES

Process(es)
included in
the model:

Start-up process
simulation.

Value-creating
entrepreneurial

processes,
entrepreneurial and

innovative processes.

The educational
process starts from
“Education through
entrepreneurship”,

proceeds with
“Education about

and through
entrepreneurship”, and
ends with “Education
about, for and through

entrepreneurship”.

Application of:
1. IPO process,

2. Entrepreneurial learning
process—the learning loop,

3. Process of knowledge transfer.

Transfer of
knowledge (ToK):

ToK only mentioned.

ToK is indirectly
mentioned in the

pedagogical approaches
by recommendation to

connect to the
environment outside

the school.

ToK mentioned in
relation to

value creation.
ToK is applied.

OUTPUTS
Approach to

entrepreneurship:
Wide Wide From narrow to wide Wide

OUTCOMES

Main outcomes: Not specified Not specified Jobs creation and
economic growth.

Socio-economic development, human
welfare, expansion of knowledge-based

society, strengthened entrepreneurial
behavior and entry, promotion of

entrepreneurial economy, innovation
culture, social awareness, and engagement.

Source: Authors’ elaboration.
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The comparison between the models leads to the conclusion that sustainability is
under-represented in the existed EE models, especially with respect to

• Educational inputs,
• Recognition of main stakeholders of EE,
• Entrepreneurial competencies to be developed,
• Teaching topics propositions, which could touch upon sustainability issues, and
• Desired main outcomes of EE.

4.2. Presentation of the Model

The construction of the model starts from the input–process–output–outcome frame-
work, in which the identified elements critical for EE are incorporated together with the
relationships between them, whenever it was found supportive of better communication
of the model’s logic to its stakeholders.

5. Discussion

The postulated expansion of an entrepreneurial university approach creates a new
response to some of the concept’s criticism about the perceived growing dependency of
higher education institutions from the industrial and business partners or sponsors. That
new answer comes from the shift of the main focus from HEIs’ external stakeholders
towards internal stakeholders—educators and students. It is important to emphasize
scientific advances and conceptual improvements in the understanding and explanation of
the evolving nature of innovation models—triple, quadruple, and quintuple helix models—
in response to challenges facing academic and economic stakeholders, society, and the
natural environment, respectively, which are included in the Model by its emphasis on
knowledge transfer through the creation of value for others. It may take place as a part
of projects, internships, assignments, etc., leading to the development of valuable skills
such as the ability to recognize opportunities and find inspiration for new initiatives and
innovation where most others face only problems and difficulties (such as climate change
or pandemic). With respect to value creation, the Model encourages the main stakeholders—
educators and students— to consider not only financial rewards, but instead, recognize the
possibility for the creation of broadly understood economic, social, and ecological values.

Since entrepreneurship is understood as a set of competencies needed for many pro-
fessions, higher education requires the integration of entrepreneurial approaches into the
educational methods of possibly all suitable courses in BA and MA program. Consequently,
understanding the benefits and importance of teaching, sharing, and transferring certain
entrepreneurship skills and competencies in broader terms would lead to the expansion
of an entrepreneurial university framework by enriching its concept with pedagogical
elements, means, and methods oriented towards that purpose.

In order to avoid the usual pitfall of entrepreneurial education research by neglect-
ing the theory-based methodology [28], the current study was built on three theories of
entrepreneurial education incorporated in the foundations of a new model. These theories
include competencies theory, theory of learning processes, and entrepreneurial intentions
theory. In the Model, the author has identified conceptual connections between all three of
them. That integration was possible as the competencies theory distinguishes knowledge,
skills, and abilities as its constituents, the theory of learning processes details how to
develop competencies for outward-facing, task-oriented, and socially beneficial activities,
and the entrepreneurial intentions theory aims at the student’s internal entrepreneurial
development. Additionally, according to the resulting new Model, the conceptual and
methodical foundations for the definition, development, and transfer of knowledge rele-
vant for entrepreneurial initiatives and accomplishments represent the theoretical aspect of
entrepreneurship education, whereas skills and attitude development are recognized as
practical aspects (see Table 2).
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Table 2. Entrepreneurial competencies development.

Competencies Skills Attitudes Knowledge

practice-oriented
aspects of

entrepreneurship
�

theory-oriented
aspects of

entrepreneurship
�

Learning process
provisions:

training
aimed at skills
development

�

entrepreneurial
mindset

preparation
�

theories for the
development and

transfer of knowledge
�

Entrepreneurial
intentions/

motivations:

perceived feasibility
understood as

self-efficacy

perceived desirability
(attitudes, social

norms)

acquisition of
entrepreneurial

knowledge
Source: Authors’ elaboration based on Fayolle [28], and Linan and Chen [55].

Direct linkages between elements of the theory of the learning processes and those
of the entrepreneurial intentions theory offer the opportunity to increase the results of
entrepreneurial education by purposefully leveraging the three types of learning provisions
to strengthen the entrepreneurial intentions/motivations. The extent to which opportuni-
ties for synergies are identified and harnessed depends not only on the entrepreneurial
competencies of educators but also on the principles that guide the educational process in
the design of the applied methods and choice of teaching approaches in addition to the
teaching interactions with students.

Moreover, as outlined below in Figure 1, the resulting model manifests the recognition
that the four stages of the “learning loop process” are recurrent and that the learning loop
may start at different stages, not just at the stage of theorization.

Educators and students constitute the internal stakeholders of the Model. The skills
of educators may prove decisive as the implementation of entrepreneurial education to
a curriculum could greatly depend on their specialized and entrepreneurial knowledge,
skills, motivation, competencies, but also on the choice of teaching approaches and teaching
interactions with students, together with the educators’ sense of ownership in that process.
At the same time, the students are active participants in entrepreneurial learning by adding
to the process their motivation, earlier experiences, and competencies. Both stakeholders
are bound in the pedagogical process conceived to instill appropriate competencies, which
include entrepreneurial skills and attitudes, besides specialized knowledge. Most impor-
tantly, the university support for educators and students would be required to smoothly
adjust to new educational challenges by organizing appropriate entrepreneurial training.

At the curriculum level, the entrepreneurial process correlates with the educational
design and simultaneously, entrepreneurial perspectives in learning/teaching are central
to a sound transfer of knowledge.

The adaptability of the model to any subject is facilitated by the inclusion of teaching
topics that are subject-specific but framed from an entrepreneurial perspective.

The intended educational outputs should be defined as the development of adequate
entrepreneurial competencies and the proper understanding of social capital. That can
further translate into a direct connection to important social networks, which can be crucial
for entrepreneurial success, as it could greatly facilitate access to key resources, suppliers,
potential clients, and valuable market information.
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Figure 1. Progression Model for Entrepreneurial Higher Education.
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The author draws on several concepts from experiential learning and action learning
to provide descriptions of different learning activities undertaken in the course of the
transformation of traditional education into entrepreneurship education.

The transformation of traditional education into entrepreneurship education can
be connected to the experiential learning process for both the education system and its
stakeholders. Experimentation encourages students to step outside assumptions taken for
granted and requires them to enter an uncertain and ambiguous context. Uncertainty, as a
feature of an educational program, replicates the circumstances in which an entrepreneur
launches a business because starting a venture is an uncertain endeavor.

The iteration of the stages of an experiential learning process and their repetition
as indicated by the theories of learning loop increases the educational efficiency of the
whole process.

In the Model, the intended outcomes of entrepreneurial education have more general
nature than the identified desired outputs and combine larger social, economic, and
cultural aspects.

When it comes to future research directions, they might include:

• Research on the formation of an entrepreneurial mindset—motivation towards various
types of entrepreneurship, e.g., social, green, etc.;

• Analysis of teaching topics, other than those mentioned in the Model, e.g., mission for-
mulation with the social impact approach, social value creation, sustainable business
model development, etc.;

• If any other methodical/pedagogical approaches increase the efficiency of entrepreneurial
education and, consequently, whether they should be included in the pedagogical
repertoire of educators;

• The impact of entrepreneur networks in strengthening social entrepreneurship; and
• Research on the development of a new educational model for social entrepreneurship

supporting sustainable social change.

6. Conclusions

The author has summarized, organized, and adapted the research findings on en-
trepreneurial education modelling. The results are applied to the construction of the new
progression model for entrepreneurial higher education (MEHE), with the intention to
propose a conceptual and applicable tool for higher education policy making, manage-
ment, and teaching for the development and introduction of entrepreneurial education as
an operational perspective for the application of knowledge acquired in various higher
education courses. The selection of the Model’s key components was determined by
methodology-based, targeted, and systematized literature review.

The answer to the question of how a model of an entrepreneurial education can be
formulated to support a paradigm shift towards a more entrepreneurial university in order
to prepare entrepreneurial graduates with appropriate competencies can be found in the
construction of a new model representing a progression approach. Simultaneously, the
progression model of EE was reassessed and defined from a renewed perspective, which
stresses the relevance of the applied entrepreneurial education methods rather than formal
educational levels.

The answer to the other research question of what would define the integral parts of
MEHE was supported by the combination of the relevant entrepreneurial theories, system-
based framework, and the analytical findings, which constitute the desired educational
inputs, processes, outputs, and outcomes of the Model.

So far, the research on entrepreneurial education has separately examined the subject
of entrepreneurship and the development of entrepreneurial competencies by higher educa-
tion in general. Therefore, its EE modelling has been mainly linear. The Model outlined in
this study combines the relevant research insights and maps out the relationships between
the individual elements of EE in the new context of HE paradigm shifts towards a concept
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of an entrepreneurial university by introducing an innovative approach into the research
on EE modelling.

In the study, the need for the application of a broader novel perspective to the concept
of the entrepreneurial university has been emphasized rather than the traditional one
defined by the commercialization of research, knowledge transfer, or university–industry
relations. The perspective provided by the triple helix model stressing the role of the
stakeholders’ system in the creation of innovation was found supportive for the inclusion
of students and educators in their relational science-driven efforts in strengthening the
university paradigm shift towards a more entrepreneurial university.

Consequently, the views offered by the quadruple and quintuple helix models em-
phasizing the role of society and the environment in the innovation systems enabled the
inclusion of value creation into the Model.

The systematized literature review and comparative analysis undertaken in the paper
has positioned research observations and conclusions in the context of entrepreneurial
education modelling as an emerging field in the academic scholarship on entrepreneurship.
Instead of applying entrepreneurship in the narrow sense e.g., by only a knowledge transfer
between university and its external stakeholders, the Model could be used as a vehicle for
broadening its scope by involving teaching activities in supporting students to become
more entrepreneurial regardless of their specialization or subject of study. This could be a
pragmatic way to make the entrepreneurial university concept more applicable, inclusive,
and as a result, more beneficial for a broad range of stakeholders. The implementation
of such an approach would indispensably call for collaboration between HE managers,
educators, learning coaches, and entrepreneurship trainers.

6.1. Implications for Education

The presented model responds to the question of how to formulate educational
programs to support the application of the entrepreneurial university concept in the broad
sense, that is, by investing graduates with entrepreneurial competencies. The Model also
establishes several important linkages that enable the development and introduction of
entrepreneurial education as a mode of teaching that can be applied to most of the subjects
of higher education.

The Model includes methods of learning that have received little attention or have
been neglected in entrepreneurial education at higher levels, such as reflection [57] or
inspiration. Implementation of these methods might be facilitated or bolstered by learning
coaches or business mentors and include, for example, immerse learning journeys to varied
locations and settings [58] to strengthen an educational effort in deep learning.

6.2. Implications for Theory

A key theoretical implication of this study is that scholars can use the key identified
findings of the Model and of the comparative analysis of EE models to include (or im-
prove) aspects of entrepreneurial approaches into the teaching of their subjects that require
theoretical and practical development.

Advancing beyond the current state of entrepreneurial education modelling in the
context of an entrepreneurial university concept could include the adoption of a more
integrated approach by creating a comprehensive meta-method(s) supported by theory
and examined empirically in a broad variety of contexts and situations.

On the theoretical level, the strengths of the constructed Model could be used to
develop other educational models. Findings from this article can thus hopefully aid
entrepreneurship scholars to improve their perspectives and can create new avenues for
developing entrepreneurial education model(ing).

6.3. Implications for Practice

The Model offers a theoretical framework suggestion, the validity of which must be
tested in practice. However, the practical implications of the Model are its capability to
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support higher education institutions to adapt their educational offers across many subjects
to the paradigm shift towards an entrepreneurial university. Consequently, scholars and
managers of HEIs could reflect critically on the possibilities suggested in the paper and
consider the suitability of the Model for their purposes.

Simultaneously, an advantage of the proposed model comes from its applicability
as a set of guidelines for the development of new entrepreneurial education programs
within academic courses. That supports the aim to build an entrepreneurial university
in an extended form not only with more emphasis on knowledge transfer but also by
incorporating appropriate entrepreneurial methodological approaches.

Another possible area of the practical application of this paper may be derived
from the evaluation method offered by the Model for academic courses, as its general
framework is adapted from the IPO approach, which was originally created for training
evaluation purposes.

6.4. Implications for Policy

Policy makers could address the shortcomings identified in the comparative analysis
of entrepreneurial education models in terms of educational inputs, processes, intended
outputs, and outcomes demanding more practical relevance in teaching and scholarly
activity in the course of the transition in higher education. Policy makers could encourage
stakeholders (e.g., researchers, educators, managers of incubator and accelerator programs,
learning coaches, university officials, entrepreneurship consultants) to raise the expec-
tations about rigorous conceptual developments and at the same time, for contextual
relevance and applicability.

6.5. Research Limitations

The research was supported by a systematized literature review covering forty-one
articles. The range of those sources aimed to ensure their relevance and currency for
the elaboration of the Model outlined for a more entrepreneurial university concept and
practice. The reviewed articles were selected from various scientific journals incorpo-
rated simultaneously in the Social Science Citation Index and the Entrepreneurship Journals
Rankings for that purpose and not intended to provide the basis for a comprehensive
literature review.

The resulting Model represents the author’s intention to formulate an applicable
interpretive and analytical framework despite the inherent limitations of practice at the
early phase of desirable transformation and adaptation of universities to the needs of more
entrepreneurial higher education. The Model can certainly be adjusted and refined at a
later stage depending on the availability of more data, observations from practice, and
patterns of adaptive evolution of higher education institutions. In the light of more data
and information, the future improvement of the Model may include the extension of some
of its composite elements in the “input” and “output” dimensions. At the current phase of
construction, the Model deliberately incorporated only those aspects that could be reliably
based on available data and related analysis.
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Abstract: Amidst the COVID-19 upheaval to higher education, a grantor-led community of practice
(CoP) supported faculty members to deliver an innovative, sustainability-oriented entrepreneurship
curriculum and maintain resiliency as teaching professionals. This paper discusses how through
engagement in the CoP, this group of faculty from across engineering, material science, business, and
geosciences demonstrated resilience, adaptability, and pivoted to create curriculum for students in
real time, as the events of the COVID-19 pandemic unfolded throughout 2020 and impacted face-to-
face learning. The role the community of practice played in sustaining and supporting the faculty
will be discussed. Case studies from faculty members will demonstrate how sustainable design and
social responsibility can be integrated into entrepreneurially focused classes and student experiences
across disciplines. The primary contribution of this research is the important role that an emergent
learning framework can play in informing how best to optimize the CoP format and approach in a
way that leverages and addresses individual member strengths, challenges, and experiences, and
supports the needs of CoP members during a time of significant change and crisis.

Keywords: faculty community of practice; resilience; COVID-19; sustainability-oriented entrepreneur-
ship education; teaching cases

1. Introduction

While dissemination of best practices at conferences and through papers remains
one of the leading approaches to fostering the adoption of innovative teaching practices,
there is limited evidence that such practices do little more than raise awareness of said
innovations [1]. This is true even when innovative teaching practices have been proven
to be effective [2]. Rogers [3] posits that this hesitancy in adoption is due to a sense of
uncertainty about the innovation, and this uncertainty can be overcome by connecting with
others that have adopted said innovation. In a campus context, the adoption of innovative
teaching practices can thus be positively impacted by peers, whether it be colleagues on
campus that have adopted similar approaches [4] or members of a community of practice
(CoP), which can include colleagues from other institutions [5].

When VentureWell—a not-for-profit organization with a mission to cultivate a pipeline
of inventors, innovators, and entrepreneurs driven to solve the world’s biggest challenges—
set out to promote the integration of sustainable design on university campuses, these
challenges to adoption were considered. An approach was therefore designed that com-
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bined faculty grant seed funds with an experiential in-person workshop and a one-year
long CoP.

In addition to the anticipated complexities of incorporating new and experimental
sustainable design strategies into coursework, the faculty CoP also experienced the unan-
ticipated challenges of delivering coursework in a global pandemic approximately halfway
through the first year. This disruption led to rapidly evolving curriculum changes, shifting
delivery modalities, content modifications, and topical changes to reflect a shifting social,
economic, and ecological context. The stressors of teaching in a global pandemic demanded
a different type of engagement than was initially intended for this CoP, as its participants
navigated this call to greater resilience, creativity, and pedagogical innovation in their
course delivery.

This paper examines the way the CoP, designed by VentureWell, helped foster the
integration of sustainable design and provided the faculty with the support needed to
persist and innovate in the face of a global pandemic. We employed multiple methods,
including an analysis of an emergent learning approach and autobiographical case studies,
to examine the ways in which engagement in a CoP supported the implementation of
sustainable-design educational innovations.

1.1. Communities of Practice in a Higher Education Context

Teacher collaboration and communities of practice within professional development
of teachers is found broadly within research literature [6–13] and take various forms [10]
(p. 69) as “co-teaching, mentoring, reflecting on lessons, group discussions of student
work, a book club, a teacher network, or a study group.” These methods are applicable
to faculty professional development and can be used to improve student experiences in
a post-secondary setting. Using collaborative learning in professional development of
faculty is supported by social constructivism precepts and the work of Vygotsky [14] that
learning is a deeply social process with extended Piagetian framings of an individual’s
cognitive processes by introduction of the zone of proximal development, where learning
is a shared and social experience. The social nature of learning is not reserved for young
learners; teachers as learners can similarly benefit from access to others [15]. Engaging
activities and active learning occur when faculty are involved in their learning, rather than
passively sitting through lectures or demonstrations [10]. Additionally, faculty benefit from
introduction to concepts of life-long learning, an essential aspect in producing self-directed
high-quality faculty for program sustainability [16]. These practices can be built through
communities of practice who meet on a regular basis [17] to develop and implement
engaging instruction for students.

By participating in communities of practice, faculty benefit from connecting with and
feeling supported by individuals who “share a concern or passion for something they
do” [17] (p. 1). The value experienced includes the exchange of innovative practices, and
how best to contextualize those practices, such that these practices can be adopted and
adapted on a variety of campuses [18]. As described by Schreurs et al., the face of faculty
development is shifting from formal learning models to a mix of formal and informal
learning models, with CoPs contributing to that informal learning aspect [19]. Benefits of
participating in a CoP as a form of faculty development include, “a sense of community,
self-awareness, motivation and validation of current practices and beliefs” [20] (p. 1).

As noted in the previous section and other research, the value of CoPs is well-
documented in times of ‘business as usual’ [21]. However, there is a growing consensus that
CoPs can be effective structures for developing resilience in practitioners in a number of
fields, including medicine [22,23], disaster management [24,25], and particularly amongst
educators [26]. Most universities abruptly transitioned to online learning in the spring of
2020 as a result of the COVID-19 pandemic and CoPs have been highlighted as an effective
strategy to support faculty amidst COVID-19-related disruptions [27–31].

In highly dynamic situations and in times of crisis, decisive, rapid, and agile actions
of faculty are needed to ensure the continuity of the educational experience [32]. For many
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faculty, the disruption caused by COVID-19 included a transition to online learning in just
a matter of days [33,34]. In ‘normal’ times, faculty generally resist the transition to online
learning and are told to “plan ahead” as a means to minimize disruption to the learning
experience [35]. However, in these circumstances, the majority of faculty were forced to
modify at least one aspect of their courses during the transition to remote instruction,
including modalities of delivery of content, class communications, and strategies for assess-
ment [34]. A large study of 897 faculty and administrators and at 672 U.S. institutions also
discussed other modifications described as “emergency teaching and learning approaches”,
which included making changes to course expectations, assignments, and exams [34] (p. 6).
Given these sudden changes, “faculty and administrators identified a need for assistance
related to student support, greater access to online digital materials, and guidance for
working from home” [34] (p. 6).

In the time since the disruptions caused by COVID-19, the stamina and resilience of
university faculty have been repeatedly tested by ever-changing demands of the teaching
environment, the breakdown in student mental health [36,37], and the larger social, political,
and economic uncertainties at a global scale [38]. “Experiences during the early months
of the pandemic were described [by faculty] as being overwhelming and exhausting, and
participants described as being stuck in a cycle of never-ending repetitiveness, sadness and
loss, or managing life, teaching, and other professional responsibilities with little sense of
direction” [39] (p. 1306). This raises questions about the factors that contribute to resilience
at the individual level and in society, more broadly. “Resilience definitions address issues
of being prepared for unexpected events, recovering after them, picking up early warning
and weak signals, learning from past events, addressing conflicts and information sharing
between actors, working on institutional weaknesses, educating managers and leveraging
social networks, all while serving citizens whose routines, emotional and physical stability
and livelihoods are interrupted in minor and major ways. Resilience as an adaptive quality
of the people . . . ” [40] (p. 118). At the individual level, resilience is improved by sufficient
social support [41] and at scale, social capital leads to greater community resilience [42]. Teo
et al. [43] (p. 136) define organizational resilience “as the process of developing relational
networks that allow the organization to adapt and restore function”. These definitions
and circumstances related to resilience provide a useful lens through which to view the
role of the VentureWell CoP in supporting faculty grantees throughout the COVID-related
disruptions.

1.2. Design and Evolution of the Sustainability Curriculum Community of Practice

VentureWell (VW) aims to support faculty and students in developing innovations
to make positive social and environmental impacts. To that end, VentureWell provides
grants to faculty (“Faculty Grants program”) to support the development of educational
innovations. In spring 2019, VentureWell piloted the explicit inclusion of sustainable design
into the request for proposals (RFP). The RFP sought applications from faculty seeking to
develop new courses or programs, or strengthen existing courses or programs that focus
on the incorporation of principles and frameworks of sustainability, with the end goal of
novel sustainable designs and/or sustainable technologies. Following an external review
process, eight faculty grantee teams were selected from the applicant pool from institutions
from across the country and across disciplines including design, engineering, and geology
(Figure 1).

As a part of the application process, grantees agreed to set aside time and grant funds
to participate in a two-day Green Launchpad Educators Workshop and follow-on monthly
CoP meetings. The workshop and the CoP meetings were integrated into the grant cycle in
an effort to maximize the adoption of sustainable design teaching practices. The overall
framing for the design of the workshop and CoPs was guided by Wenger’s definition of
CoPs as being, “groups of people who share a concern or a passion for something they do
and learn how to do it better as they interact regularly” [17] (p. 1).
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Figure 1. Locations of VentureWell CoP grantees.

The two-day in-person workshop was centered around key sustainability concepts,
tools, and methodologies participants might adopt in their classroom. Participants shared
their plans for integrating sustainability at the outset, shared helpful resources midway,
and provided project updates at the close of the workshop that integrated concepts learned
during the workshop. Additionally, plentiful unprogrammed breaks were integrated to
provide participants with an opportunity to connect personally. The workshop approach
was designed to enable participants to experience the value of connecting with peers
working on a shared area of concern or interest, as well as the value of engaging with
workshop content, and the project plans and resources they shared with each other.

Before the close of the workshop, two CoPs were formed comprising participants from
four different institutions, with one to two team members from each institution. The specific
participant makeup of each CoP was based on preferences expressed by participants at
the end of day 1 regarding which individuals and teams they felt they would most benefit
from working with. Monthly CoP meetings were hosted and facilitated via Zoom by the
two facilitators. Facilitators were also responsible for scheduling the meetings, assembling
the agenda, distributing meeting notes, and capturing key learnings about the CoP.

As suggested by previous literature, the monthly meetings were used by the facil-
itators to explore the value of the CoP from the immediate social-emotional support of
faculty participants to the long-term realized value of systems-wide integration of sustain-
ability curriculum into university programming [44]. The facilitators were also able to use
emergent learning practices to adapt the framework of the CoP in response to the shifting
educational landscape during the COVID-19 pandemic.

2. Theory and Methods: Understanding, Evolving, and Assessing the Value of the CoP

Communities of practice (CoP) are referenced with some regularity in faculty de-
velopment literature [45,46]. However, when looking across different implementations,
approaches range from large-scale online listservs to top-down knowledge management
efforts, to homegrown small group convenings. One can argue that such variations are
necessary, given the distinct goals and contexts of each CoP. However, the variations
can leave CoP practitioners uncertain about how best to design and continue to evolve
a CoP. An emergent learning framework was therefore adopted to consistently monitor
and optimize the efficacy of the CoP. The role of the CoP was to support individual faculty
in the shared goal of implementing sustainable design into their curricula and creating
lasting system-level changes in university programming. A value creation framework
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was additionally used to evaluate how the CoP provided value to faculty engaged in
redesigning and instructing courses that integrate sustainable design.

The research contained two phases: (1) Individual interviews with faculty grantees
and (2) Autobiographical case studies from faculty grantees. Participants were chosen
based on their receipt of faculty grants from VentureWell’s grants program and their
participation in the community of practice throughout the year of the grant cycle. All
participants were invited to participate in the two-part study. All participated in the first
interview phase and only a subset participated in the second case study phase.

2.1. Emergent Learning Framework

Emergent learning is an iterative framework where independently operating individ-
uals develop and test strategies toward accomplishing a shared goal and through dialogue
and interaction, they realize solutions to seemingly insurmountable challenges [47]. An
emergent learning approach was utilized for facilitators to explore the question: “What
will it take for faculty to learn from each other through a CoP-and for them to apply that
learning to foster systems-level change at their university?”

An emergent learning table (a four-quadrant process tool that supports a team to come
together around a specific question and share their stories (data) and their interpretation
of these data) was developed by the two VentureWell meeting facilitators (Figure 2) and
the VentureWell program evaluator. Learning logs (a document where the VentureWell
team tracks their assumptions, learning, and insights around the framing question as the
hypotheses are tested) were used to reflect on and track patterns in monthly CoP meetings.
In an initial meeting, the learning log was populated with learnings grounded in the
facilitators’ past experiences with CoPs, and sub-hypotheses were developed to test as part
of the emergent learning strategy. Data including the structure, format, and content of each
CoP meeting was collected via tracking notes. Iterative analysis of these tracking notes was
conducted on a quarterly basis using a collective learning log and discussions. Facilitators
met with a VentureWell program evaluator on a regular cadence, providing time to reflect
upon their observations. This process enabled the facilitators to optimize the CoP meetings
in real time, providing for both a flexible and resilient approach to supporting the CoP
participants and their work. Findings were documented in the learning log to track the
ways in which strategy yielded hypothesized outcomes.

Figure 2. The emergent learning process employed for the VentureWell community of practice.

2.2. Value Creation Framework

Wenger-Trayner’s cycles of value creation framework captures how value may evolve
over time as a part of a CoP [48]. Leveraging this framework, the current study explored
if engagement in a CoP added value to the faculty practice of developing a sustainable

43



Sustainability 2021, 13, 10172

design course or program. The research sought to explore: the individual level gains faculty
received from their participation in the CoP; if and how they applied their learnings to
changes within their course, program, or institution; and what enabling or orienting factors
supported the functioning of the CoP. Additionally, the study explored to what extent
faculty processes aligned with the Wenger-Trayner’s cycles of value creation framework.

Faculty members who met the criteria of currently working at the institution that was
funded as part of the faculty grants program (n = 8) were contacted to participate in a short
interview to understand if and how CoP members applied learnings from the CoP into
their curricular change efforts and what that change looked like. Among the eight possible
participants, seven (n = 7) members completed a 20-min interview with S. Lipkin-Moore, a
program analyst at VentureWell. The semi-structured interview protocol was grounded in
the following exploratory questions:

1. To what extent did faculty report changes in their knowledge, motivation, and sense
of connection through their participation in the CoP?

2. In what ways did faculty apply their learnings from the CoP to modify their course
or program?

3. In what ways did faculty apply their learnings from the CoP to catalyze institutional
level changes?

4. In what ways do faculty experiences align with the Wenger-Trayner cycles of value
framework?

Interviews were recorded on Zoom between December 2020 and January 2021. In-
terviews were transcribed by a transcription service and checked by S. Lipkin-Moore.
Transcripts were imported in a qualitative data analysis software package, Dedoose, for
coding. A start list of codes was generated based on an evaluative codebook developed for
the faculty grants program, guided by a program level theory of change, as well as codes
generated on an initial review of the CoP learning logs and interview transcripts. An initial
cycle of coding was conducted on two interviews using this coding framework, where
additional codes were generated, and a finalized codebook was developed. Using the
final coding scheme, S. Lipkin-Moore reviewed the data and assigned codes to each unit
(e.g., words, sentences) within Dedoose. Prevalent unique codes and co-occurring codes
were identified, and were grouped into themes, following the methodological procedures
established by Braun and Clarke [48]. Trustworthiness of the analysis [49] was assessed
in multiple ways: (a) responses between participants were cross-checked (triangulation),
(b) interviewees collaborated on the reporting of the analysis (member checks), and (c) staff
members reviewed the interpretation of the data to ensure accuracy (peer review). The
themes generated were validated through the analysis of the learning logs and subsequent
case studies. Lastly, we used an exploratory autobiographical case study approach [50] to
explore the ways in which individual faculty member experience aligned with the theory
underlying the value creation framework [44]. Five case studies were used to illustrate
how engagement in CoP supported curricular change.

3. Results

Overall, the results suggest—through engagement with the CoP—all faculty engaged
in a process of learning that resulted in impacts at the student or course level. Across all
interviews, the pathway through which (at least one) meaningful change occurred was:
(1) building strong relationships, (2) sharing stories of successes and challenges in course
development, (3) shifting individual ways of thinking or approaching a course or program,
and (4) adapting and applying learning or knowledge to their course or program. As
illustrated below, unique interpersonal and structural supportive factors enabled faculty
member resilience through participation in the CoP through the difficult early months of
the COVID-19 pandemic.

The following sections explain: How the meetings of the CoP were structured
(Section 3.1); the experiences of the participants as analyzed through a third-party
interview process (Section 3.2); and the experiences of the participants through auto-
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biographical case studies (Section 3.3). Each of these sections contributes to a more
complete picture of the CoP and the experiences of the participants and its facilitators.

3.1. Emergent Learning: CoP Optimization and Adaptation to Support Faculty during the
COVID-19 Pandemic

For the first six monthly meetings of the CoP, 15 min were allocated to each institution
to provide a brief project update along with a request to the group for assistance with a
challenge associated with project implementation. This design was informed by a desire to
create both a sense of forward momentum and accountability, as well as to firmly situate
the CoP conversations in the practice of each participant.

After six meetings, the two smaller CoPs were merged. Facilitators had observed this
shift to a single group might be useful due to the overlapping topics of conversation across
the groups, and the desire expressed by participants to hear the perspectives of colleagues
from other disciplines. However, the need for this shift was galvanized by the emergence of
COVID-19 and the shared challenge experienced by participants of adapting their teaching,
in real time, to modalities that continued to shift between blended, in person, and online.
Participants were eager to learn how to adapt to these challenges with a broader group
of colleagues with different campus contexts and disciplinary areas of expertise. Given
the increased workload and sense of uncertainty faculty experienced due to COVID-19,
pre-work was limited for participants by eliminating reports on project implementations.
Social-emotional support was instead emphasized by including time for participants to
share and empathize on current stressors and challenges. Participants also co-created the
agenda by adding their own desired topics or engaged in a process of nominating and
upvoting topics such that a meeting could have a single topical focus. This approach
continued for the remainder of the two-year grant period, because it provided participants
with social-emotional support needed, and the flexibility to co-create an agenda that helped
address the immediate COVID-related challenges at hand, i.e., adapting teaching practices
to different and fluctuating classroom modalities, including online, hybrid learning, and
learning in classrooms, with the added complexity of mask wearing and social distancing.

3.2. Analysis of Value Creation through a CoP

Data in this section was collected by a program analyst from Venturewell who was
not directly involved in the CoP throughout. The participants were asked to recount their
experience for the purposes of program evaluation and improvement. Their interview
responses were then compiled into this synopsis by the program analyst.

3.2.1. Shared Purpose and Connection as a Precursor to Meaningful Sharing (Immediate Value)

Across all interviews, relationships with other members were named as central to the
success of the group’s CoP. Several interviewees described that the opportunity to meet
face to face (during an intensive 2-day Green Launchpad training) provided an opportunity
for members to develop personal connections, build trust, and develop a shared purpose:

“The Green Launchpad was an amazing launchpad to kick it off, and the fact that we met
in person, I think it’s what sustained the Community of Practice, it’s much harder to do
it when you’ve never met in person.”

Another faculty member reported:

“I think that is intrinsic to the nature of a Community of Practices that you have this
sense of shared purpose. And so, because there’s a sense of shared purpose, you have a
sense that you’re there to help your peers also achieve that sense of purpose.”

The personal connection and “sense of solidarity” among the group, enabled a deep
and more authentic level of sharing:

Faculty: In terms of emotional support, it’s [the CoP] been great. In terms of real details,
everyone’s really open, just shares everything. And so, that’s been fantastic.

Interviewer: So, there’s that level of comfort . . . ?
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Faculty: Oh yeah. They’re really generous, would just give away anything that they had
made . . . . Like a syllabus, an idea. And then, there’s been great connections . . . [Now] I
have these ideas and now I have some actual resources behind them.

The group had a shared understanding of what they were working toward and
developed the personal connections necessary for the group members to have trust and be
vulnerable with their work.

3.2.2. Variability in Individual Strengths, Challenges, and Experiences to Enhance Group
Resilience (Potential Value)

Four interviewees named that the variability of members’ backgrounds, expertise,
and experiences made it such that each member could provide and learn about new and
different ideas. Importantly, learning from others about what’s worked and what’s not
worked in their specific contexts enabled faculty members to apply those learnings to their
own context. For example, one faculty member described how they thought about student
group work (and the need for scaffolding within the group):

I didn’t know, probably everything I should have known to help prepare E-Teams and
especially the younger students, right? So how do I plan that into not only my curriculum,
but [also] provide the external supports that those students need, right?

The Community of Practice is really nice because you realize that different participants
that you’re working with have different strengths and weaknesses. And there’s always
great ideas that you can steal from other people. So I think they’re really good for that
because even if it’s just one part of it, there’s different clever pieces that people have that
make it really useful.

Moreover, because the CoP outcomes were emergent, it allowed for members to be
responsive to the most immediate needs, which enabled faculty to lend support where
others experienced challenges:

For me the greatest benefit is . . . I don’t know what I don’t know. And if I’m just talking
to people on my campus, that gets to be a bit of an echo chamber. So it’s nice when I’m
talking to people spread across the US to get an idea of what they’re doing and the tools
that they’re using and resources they have. The people that they contact on their campus
when they have questions or issues. And it’s those kinds of things where I wouldn’t know
the questions to ask, but just being part of that conversation. I’m like, “Oh, there’s a little
golden nugget that fell out. I can do that here or maybe I cannot do that here but modify
that for something else.

The variability in disciplines, stages of the work, strengths, and weaknesses emerged
as an important aspect of what made the group “work”:

The student examples have been helpful to me . . . [because] I never knew what a student
project could really look like, or should look like, what level is appropriate . . . .all of the
faculty who are involved really do have different expertise themselves . . . and they have
all different experiences and how they’ve built student teams, the kind of projects they
worked on, the way they’ve structured their courses . . . .So just hearing all these different
strategies to motivate students, help them emotionally work through this, in their teams
to build successful teams with different personality types. To make everyone feel really
welcome in the team. It’s just been really helpful to just see everyone’s accumulated
experience and distill that into like, okay, what do I think is going to work for us?

Consistent with these experiences, knowledge sharing between CoP members is
reflected in the presence of key information shared between members, captured in the
learning logs. Synthesis of the learning log suggests that all CoP meetings included sharing
between members, and involved “advice”, “sharing materials and tools”, and “ideas” in
four areas: (1) navigating campus policies, (2) expanding the container (e.g., activities out-
side of the classroom, drawing in other faculty, connecting with other courses), (3) content
(lesson plans, videos, readings), and course design (pedagogy, flipped classroom).
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3.2.3. Consistent Structure and Cadence Foster Accountability and Sustained Momentum
(Applied and Realized Value)

Relationships were integral to fostering a space whereby faculty felt comfortable to
share. However, an essential element that moved faculty members from sharing stories to
applying their learnings relates to the consistency, expectations, and structure (facilitation)
of the CoP meetings themselves. The CoP met once a month, and enabled faculty to get
into a rhythm needed to progress in their practice:

“The community of practice is amazing, because suddenly, there is accountability and pacing.”

Other faculty members explained:

I think the other thing too was making people [CoP members] think about it [the topics]
in advance . . . then also the expectation that you’re going to show up to help other people.
It was very clear that we were going to first talk about what we needed and then everyone
else was going to help us with what we needed and there was an opportunity and almost a
responsibility for everyone to be able to do that on every call with varying levels of depth,
depending on what we all had to contribute. I think that was a big part of it.

It’s a little bit of . . . implicit peer pressure . . . [you’re] . . . always thinking like oh okay,
I might not do much this month because I’m busy with other things, but on the other
hand, I want to be able to share something with the group, so it’s like, might as well
do something and not push it for next month. So that’s in a sense, accountability and
because the meetings were regular, that creates the pacing because it’s predictable . . .

Moreover, two interviewees named the importance of the group facilitators in creating
and supporting a structure that allows for continuity. As one interviewee said:

I will tell you that sustained interaction is extremely important . . . . And I think it’s
probably more meaningful than even participants understand because it provides the
accountability measure, it provides the sort of guide on the side . . . [And] you have two
great facilitators that have a lot of really good ideas, [and] are super enthusiastic.

The results indicate that the structure and cadence of monthly meetings was important
to achieving meaningful change. This was largely because faculty were able to share and
discuss challenges in real time, and were able to learn from each other’s experiences as
they tested new approaches. Further, the implicit pressure and accountability encouraged
members to engage in their work in between meetings, which enabled faculty to have more
content and experiences to share with the CoP.

As such, across interviewees, the most common realized value faculty described
was a course-related impact. Faculty identified specific strategies, approaches, and tools
that they learned from other members of the CoP that strengthened their course. As one
faculty member described, the group supported each other in testing ways to enhance
collaboration among their students in a virtual environment:

Interviewer: You’ve mentioned having ways to collaborate was one of the things you
learned in the community of practice. [Did you mean] having ways to collaborate in a
virtual platform?

Faculty: Yeah . . . .We’ve been learning in our community of practice about various tools
you can use for [collaboration] . . . We brainstorm with students in person and they just
put post-it notes on a whiteboard and made notes. And so we’ve learned some ways to
translate that into the online environment.

Further, four faculty added the ways in which the addition of sustainability-focused
class projects impacted students. Faculty were also able to share with the CoP COVID-
19-related adaptations for engaging students’ design, fabrication, and team work across
multiple modalities. Specifically, faculty noted that students gained from solving for real
problems:

“So the students really liked it and I think there were a couple of factors that went
into that. One, I really pushed them to figure it out. They felt like they were doing
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something towards a real world solution and knowing that we had the incubator, they
were competing for the incubator. They all really hustled to try to get there. So I think
that was a big part of it.”

Ultimately, the appreciation for the group and perspectives was summarized in a
learning log entry from one of the concluding meetings of the group: “most of the conversation
[in the meeting] focused on next steps for the group and gratefulness for the CoP and all that they
gained from it in terms of learning and connections. [They] also talked about taking the facilitation
techniques [of the CoP] and approaches into other contexts.” Beyond the content received from
the group, the structure and facilitation of the CoP was an additional learning faculty could
apply to their own work.

3.3. Case Studies

This section contains a series of reflective autobiographical case studies written by
the participants in the CoP to more specifically address how their personal resilience was
enabled through their experiences with the CoP as they implemented their grant activities
and courses amidst the first round of COVID-19 disruptions.

3.3.1. Case Study: Western Colorado University

The VentureWell GreenLaunchpad grant supported the development of a new course
entitled “Waste = Food: Science-Driven Innovation for Rural Circular Economies” at
Western Colorado University in Gunnison, CO in the fall of 2020. The intent of the class
was for student teams to develop new product concepts from locally available waste
materials that could be upcycled to create novel forms of value using circular sourcing
and supply chain strategies. Throughout the semester, the teams developed their product
concepts using various circular economy tools and compiling their ideas using the Business
Model Canvas [51]. The course was cross-listed to attract students from environment and
sustainability, business, biology, and honors departments to create an interdisciplinary team
experience for one semester at the ICELab, Gunnison County’s economic development
center (pictured in Figure 3).

The majority of course planning occurred in the application process for the grant
submission, so much of the conceptual work was completed early on in the course de-
velopment cycle. However, the unknown modalities of delivery and the uncertainty of
the semester schedule for much of the summer of 2020 before the course made planning
tenuous, at best. Additionally, the ICELab’s plans to deliver their Incubator program
were also uncertain with COVID-19-related disruptions. Ultimately, the in-class content
remained similar to the original plans and the class was able to take field trips to the local
landfill and recycling center. Unfortunately, an overnight trip to companies working in the
circular economy was not possible and the class instead took a local overnight camping trip
for an immersive biomimicry workshop. Additionally, the intended live pitch event was
replaced with team video submissions to an online voting platform and distributed to the
campus community and their personal social networks for a competitive voting process.
The successful team recently completed the incubator program, developing their concept
to make messenger bags and wallets from discarded whitewater raft material.

One valuable cultural component of the course experience was the establishment of
class values, which served as a periodic touchpoint to align the students and provide a
framework for shared values in a time of great social and cultural uncertainty. This concept
came from the sharing of teaching resources with other members of the CoP and the class
values that this other faculty member provided served as an example. Class values were:

• Repeated failure evolves our thinking and progresses our ideas.
• Creativity, ingenuity, and innovativeness are learned skills, not inborn gifts.
• Do not expect anyone to know the answer to your questions.
• Be solutions-oriented but ensure that you fully understand the problem first.
• Maintain integrity despite uncertainty.
• Be ready to adapt, pivot, and become more resilient.
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• Trust each other and our intentions.
• Let play and curiosity guide our actions.

 

Figure 3. Students prototyping circular design concepts in a makeshift outdoor classroom.

The course has since developed into two other programmatic activities related to
innovation in the circular economy. The first will be a student design competition in
partnership with the new School of Engineering on the Western Colorado University
campus to be delivered in the 2021–2022 academic year. The second evolution of the grant
is a proposed new interdisciplinary master’s degree in circular design and manufacturing,
a first of its kind program.

Overall, the development of this course had a powerful impact on the students, fac-
ulty, and affiliated organizations to experiment with circular economy mechanisms in a
rural mountain community. For the faculty and students involved, it demonstrated the
enriching experiences that can emerge in unpredictable and co-creative learning settings.
It also enabled the faculty member to demonstrate how these concepts can be effectively
used to advance economic development, potentially providing opportunities for the larger
community, and prototyping how the university can support student entrepreneurs in sus-
tainability ventures. Finally, it set the stage for the implementation of a longer-term design
competition and master’s-level degree program, which will attract new kinds of students
to Western from diverse fields of design, engineering, and business for sustainability.

3.3.2. Case Study: University of Florida

The course EMA3000L Sophomore Materials Laboratory at the University of Florida,
Herbert Wertheim College of Engineering, Department of Materials Science and Engineer-
ing was designed to address gaps students had for application of materials knowledge
to real world problems and to help these students have a hands-on experience early in
their academic pathway. Funding from Venturewell Green Launchpad allowed the class
to explore biomaterials design and application for additive manufacturing and resources
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from the Venturewell “Green Toolkit” (https://venturewell.org/inventing-green-toolkits/,
accessed on 11 June 2019) were used to support the class in design thinking.

Having a CoP as part of the support from Venturewell allowed for the sharing of
practices and ideas across disciplines and helped to bring in diverse voices and practices,
including from arts and design courses, geology courses, sustainability courses, and
business courses. Having instructors from varying disciplines all applying sustainable
practices led to a rich sharing of ideas, and proved particularly useful when COVID shut
down face-to-face classes and remote learning environments dominated the landscape.
Through the CoP, best practices for remote learning were shared and refined, including
those for student groupings, breakout room activities, remote design teams, prototyping,
and pitch presentations. Having CoP meetings allowed for a constant iteration of the class
and provided support for what directions seemed to be supporting student engagement
more than other pathways.

These practices became important in spring 2020, and were applied strategically to
the design of the spring 2021 remote laboratory course, including development of specific
team building experiences early in the semester to promote remote teamwork practices
and development of strong frameworks and rubrics for use throughout the course. The
Venturewell Green Toolkit also supported remote learning and student work on the early
design pieces and LCA analysis for the design process.

Students were able to work remotely in groups to create a business canvas for their
work redesigning more sustainable light sources (flashlights, headlamps), and the remote
nature of the design work led to more group accountability for students to assure that
project deliverables were met. Student teams utilized agile principles for the design
process, which allowed for more resilience in the teams for design changes and remote
communication issues.

3.3.3. Case Study: San José State University

The VentureWell grant supported further development of a new team-taught Earth
system science course at San José State University in San Jose, CA, USA. Earth system
science instructors and students have a unique appreciation of the long reach of time
and the interconnected nature of the Earth’s spheres: hydrosphere, geosphere, biosphere,
and atmosphere [52]. With the knowledge of the processes and the rates by which Earth
has changed in the past, geoscientists realize human impacts on all Earth spheres are
likely unprecedented and demand immediate intervention [53–55], but students enrolled
in traditional geoscience programs receive little training on approaches to sustainability.
Support from the CoP allowed SJSU instructors to initially develop and implement a
sustainability-focused class project and to reconfigure the project to adapt to the online
learning environment. Following experiences in the CoP during the fall 2019 Green Launch-
pad meeting, the final project for the ongoing Earth system science course was immediately
reconstructed to focus on a sustainable product redesign. Students developed a systems
map of a product they were interested in re-developing for sustainability (Figure 4A), con-
ducted an abbreviated life-cycle analysis, and decided on business model goals in order to
complete an evaluation of their sustainable project solutions. In spring 2021 when the class
was taught a second time, the course was reframed to center the sustainability product
redesign by frontloading concepts and goals for global sustainability and by including
more in-class work time and intermediate project deadlines. This new project scaffolding
emerged through a year of personal reflections and conversations with the CoP. The CoP
was also a crucial source of tools and resources for evaluating sustainability, including sys-
tems mapping, life cycle analysis, and design thinking principles as an iterative approach
toward sustainable product redesign. The 2021 course was adapted for a completely online
remote experience. Online resources and exercises developed by VentureWell provided
springboards for lesson plans and student projects. Conversations with the CoP helped to
troubleshoot solutions for design projects taught remotely.
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Figure 4. (A) Students in the fall 2019 course working on a systems map. The physical space does not
always support equal participation of all group members; (B) A systems map constructed remotely
and iteratively throughout the semester allowing for simultaneous participation by all team members.

Discussions throughout the year with the CoP supported building effective student
teams including surveys on personal assets and goals for growth, methods for managing
teams through team contracts and the RACI model [56] and tools for collaboration (Mu-
ral) and creative thinking including six thinking hats and the creative problem solving
process [57]. Online collaborative documents including Mural, Google Drive, and Canvas
discussion boards proved to be more amenable to teamwork than analog counterparts
(post-its, whiteboards, notebooks) by allowing students to revisit and iterate on ideas,
collaborate remotely on their own schedules, and democratized participation, whereby
there was “space” and “tools” for everyone at the drawing board (Figure 4A,B).

Conversations with the CoP also provided invaluable suggestions for how to support
our geoscience students through the unfamiliar process of sustainable product redesign
by connecting to engineering faculty, the on-campus sustainability board, and the broader
SJSU entrepreneurial ecosystem, which includes an innovation club and annual business
and design competition. In the 2021 course, a self-reflection survey was assigned to
students to allow the instructors to build resilient student teams that balanced personality,
working style, and topic interest [1,58–60]. The CoP continues to inspire the instructors
to incorporate more creativity-driven exercises and to provide more design experiences
using on-campus maker spaces at the reestablishment of face-to-face instruction. Students
did reflect on a continuing commitment to sustainable living and a new quantitative
appreciation for the broad scale of systemic changes needed for Earth system sustainability.

A considerable broadening of perspectives has been an overarching outcome of faculty
participation in the VentureWell CoP. Finding solutions to problems arising from unsus-
tainable ways of living demands not only scientific understanding of the Earth system, but
consideration of the socio-economic factors that drive individual and collective decision-
making and actions. The geosciences are inherently interdisciplinary, but Earth scientists
do not traditionally engage in investigation of complexly interacting planetary and human
systems. Engagement with the CoP has introduced new colleagues, conferences, programs,
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and literature that interweave scientific concepts with ideas and practices drawn from
other disciplines, including sustainable design and social responsibility. This more holistic
view of the Earth system not only shaped the development of a new Earth system science
course, but also helped to catalyze a new undergraduate degree in Earth system science
and helped to guide the selection of appropriate electives from beyond the College of
Science to include courses from engineering, business, and environmental studies.

3.3.4. Case Study: University of Wisconsin-Milwaukee

In this project at the University of Wisconsin-Milwaukee (UWM), the multidisciplinary
teams of faculty were set to investigate two questions: (1) “how might we design a Commu-
nity of Practice for 200+ UWM instructors teaching sustainability-related classes” and (2)
“what would happen if we started experimenting with the learning experience ‘containers’,
i.e., courses, workshops, etc.?”

To explore the first question of designing a faculty CoP, the UWM team proposed to
facilitate a series of faculty workshops around a theme of “Hacking for Sustainability”.
The “hook” for the faculty was: how might we help the students who are passionate about
sustainability topics to form collaborative teams across disciplines and to channel their
passions into project-based explorations? The first two-hour workshop (12 June 2019)
focused on empathy, i.e., understanding the aspirations and needs of a diverse group
of instructors across colleges and disciplines around topics of sustainability. Through
peer conversations and inferences, a group of 25 participants offered a first look at the
opportunity space in the form of generative questions that looked like this:

• “How might we help Portia, professor of film, to disseminate knowledge and sustain
research projects?

• “How might we help Michael, freshwater sciences, to encourage his collaborators to
take the risk to embrace new big ideas?”

• “How might we help Bob, urban planning, to engage and empower community
members to advocate for their own safety in their neighborhoods?”

Grouping questions together revealed a few themes outlining faculty/instructor needs
and aspirations that emerged from the workshop (in the form of needs):

• To identify collaborators/establish and maintain relationships.
• To create a network/connect disciplines/establish collaborative environment.
• To drum up interest/disseminate knowledge/reach more students.
• To transform industry/engage community members.
• To find time/secure funding.

In parallel, the UWM team started investigating the second question: what shape,
i.e., “a container”, might the new teaching and learning experiences take for the faculty
and students? Instead of designing an entire new course (there are 400+ courses on
sustainability topics in the UWM course catalog), the initial plan was to develop a not-
for-credit summer workshop, “Hacking for Sustainability”, designed and delivered by a
group of self-selected faculty across disciplines. Faculty would invite their students who
would form small teams, start ideas exploration, get connected to the UWM entrepreneurial
ecosystem, and develop through various launch pads (VentureWell E-Teams, NSF I-Corps
Site, UWM Startup Challenge, etc.). Unfortunately, this concept was not possible with
pandemic-related disruptions.

Fortunately, with the help of this CoP, the UWM team pivoted towards rapid low-
resolution experimenting in the form of an in-class mini hackathon around these six topics
of food scarcity and insecurity. The team picked an existing multidisciplinary course,
ME-405: Product Realization, and the hackathon partners that had vested interest in this
topic area—UWM Office of Sustainability and the Milwaukee RiverWest Food Pantry. The team
tested three key hypotheses:

Hypothesis 1 (H1). Students will be able to self-organize and form rapid teams around six topics
tied to the hackathon theme based on their internal motivations and passions.
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Hypothesis 2 (H2). Students will be able to explore the problem space on-line with the help of area
experts and identify a problem to work on and hack for solutions in 2.5 h.

Hypothesis 3 (H3). We can assemble a teaching team for this experiment, instead of a solo
instructor.

The experiment was conducted in the fall 2020 using a 100% online teaching and
learning environment. Instructors used two virtual collaboration environments for the
hackathon: Zoom and Mural. Prior to the hackathon, students had experienced two
design sprints and were exposed to design thinking methods and mindsets. The hackathon
included three blocks (see Figure 5): (1) a 60-min problem exploration that included
interviewing experts and doing some background research on the problem; (2) an 80-min
design sprint (hacking) around the problem statement; and (3) a 20-min showcase of their
low-resolution virtual prototypes. Here is what we learned.

Figure 5. Timeline of the Hackathon event.

Students were able to identify the topic area of their interest and self-organize into six
teams. They then conducted interviews (example in Figure 6) around shopper experience
in the neighborhood food pantry.

During the hackathon, instructors intentionally blurred the lines between ideation
and prototyping (those are usually separated as distinct steps of the design process for
novice learners) and encouraged hacking. Figure 7 provides an example of the solution
idea prototyped graphically in Mural addressing a problem of promoting food pantry in
the community beyond just food.

The teaching team hypothesis was validated and we were able to assemble a team of
experts for interviews from the food pantry and the office of sustainability. The class had
already been taught by a team of two instructors and the results suggest that this method
could be used to meaningfully connect instructors from various courses.
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Figure 6. Hackathon process outcomes.

Figure 7. Sample prototype from Hackathon.

4. Discussion

At the outset, the CoP was designed to support a group of faculty grantees as they
worked to integrate sustainable design and entrepreneurship into the curriculum. The
CoP supported this effort, and due to the emergent learning approach, was also able to
flexibly adapt to meet the exigent needs of the group. The CoP thus effectively supported
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faculty through the disruptions related to the COVID-19 pandemic. Achievements in
teaching and mentoring—despite the pandemic—include faculty establishing, revising,
and implementing student support systems inspired by the CoP, including explicit class
values, highly scaffolded team construction, and frequent student feedback and subsequent
course adjustments. Achievements in classroom innovation include multiple student-
centered design projects and class competitions that incorporate “real-world” scenarios
including food bank accessibility, upcycling outdoor recreation gear, and responding to
natural hazards. Accomplishments in university-wide program development includes the
initiation of an interdisciplinary University of Wisconsin-Milwaukee sustainability CoP,
partnerships between the School of Business and School of Engineering as well as a new
MS degree in circular design and manufacturing at Western Colorado University, and a
new BS in Earth systems science at San José State University.

The faculty interview quotes and case studies, while diverse, support existing lit-
erature which suggests “engaging with a multidisciplinary community of practice can
. . . provide more than online educational skills; they foster a sense of togetherness and a
safe environment to share concerns and challenges on both a professional and personal
level” [29]. The immediate value experienced, including personal connections, trust, and
shared sense of purpose, developed throughout the CoP paved the way for faculty to
generously share their promising practices (potential value) and co-mentor each other
in a way that enabled the resilient adoption and adaptation of promising practices on
their own campus, in the face of unpredictable social and economic disruption of the
COVID-19 pandemic (applied value and realized value). We contend that a CoP, organized
around a shared concern, that leverages an emergent learning framework can allow (1)
CoP facilitators to adapt the CoP format and approach to meet evolving needs, which in
turn (2) enables CoP participants to equip themselves with the social-emotional support
and social learning needed to be resilient in the face of disruption (Figure 8).

Figure 8. Summary of what this study has identified as the effective CoP preconditions, e.g., ap-
proaches to CoP design, group configuration, features of the CoP meetings including how meetings
were run by facilitators and experienced by participants, and ultimately the realized value experi-
enced by participants.

According to Teo et al. [43] (p. 136), “Resilience may be framed as the capacity to
bounce back to a state of normality, or as an emergent property, when an organization
learns to adjust to adversity and in the process, strengthens its capability to overcome future
challenges.” One barrier often cited with regard to the introduction of curricular innova-
tions is competing priorities and time [1]. The added disruption of the COVID-19 pandemic
produced an interference phenomenon for VentureWell CoP participants, wherein inno-
vative class delivery formats, new structures for student support, teambuilding, project
scaffolding, and novel scholarly programs emerged as a result, as suggested is necessary in
previous studies, e.g., [32]. Together the faculty and facilitators of the CoP, while learning
to adjust to the complexities associated with the COVID-19 pandemic, overhauled their
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courses, and made vast improvements to the student experience. Given that resilience has
been described as “an adaptive quality of the people” [40] (p. 118), it is clear that the CoP
contributed to the ability of the participants to adapt to the rapidly changing conditions
of the work environment, social engagement, and tools of learning and teaching. These
faculty and their courses will not be reverting to “normal” in future semesters but instead
have used the disruption to build better courses that integrate new skills and approaches,
and are addressing the needs of their local environment and community stakeholders.
New interdisciplinary frameworks established throughout the duration of the CoP provide
infrastructure support for continued innovation and future integration of sustainability
into university systems. Establishing and facilitating faculty-centered CoPs are an effective
approach to support faculty when navigating disruption and may have the added benefit
of catalyzing organizational transformation. As the interviews and case studies exemplify,
the resilience of the individuals involved was enhanced by the social support of the group,
in alignment with existing literature (i.e., [41]).

The types of transitional states the CoP participants experienced have also been
described as periods of liminality in other research related to organizational resilience
(e.g., [43]). Liminality is a period when routines are disrupted, and new relational con-
nections are “made to allow members to adjust psychologically, emotionally, and socially,
to activate resilience. Within the liminal period, leaders influence(d) the formation of
new connections through mutual and swift trust and utilize(d) these networks to enable
collective meaning-making and sensemaking. If resilience is a necessary component and
hoped for outcome of group dynamics, it is critical that educators, leaders, and facilitators
become attuned to emerging moments of liminality, and integrate that awareness into the
process of group facilitation. In times of crisis, it is necessary for leaders to recognize that a
moment of liminality is emerging and to “communicate mindfully via these networks to
promote positive emotional connections among members” [43] (p. 136). The CoP and its
facilitators clearly supported the period of liminality of the 2020–2021 academic year.

Figure 8 below captures the characteristics and features and outcomes of the support-
ive approach used.

5. Conclusions

This analysis adds to the growing body of literature that suggests that CoPs can
help professionals, particularly educators, to adopt innovative teaching practices, even in
times of significant uncertainty. The autobiographical quotes and cases provide detailed
examples of how resilience was demonstrated by a cohort of eight grantees participating in
a VentureWell CoP. While each case was unique, they all demonstrate how the addition of
this more informal social learning modality for faculty development [19] had the added
benefit of fostering support, camaraderie, and open sharing of challenges and ideas around
the practice of teaching and learning, which in turn enables faculty to successfully pivot
and execute on their grant-funded projects, despite regular and consistent disruptions.
One might argue that the CoP not only fostered resilience, but it also ensured faculty
benefited from the challenges of the pandemic by supporting them to experiment with
their teaching approach and build interdisciplinary connections, in much the same way
that participatory managers support their employees to take risks as they seek out new
innovative approaches [61]. Indeed, several CoP participants maintained that the teaching
and learning innovations that resulted would endure beyond the life of the pandemic.
Additionally, the student experience may have benefited overall from the uncertainty and
subsequent need to pivot, since students engaged in new ways of thinking and working,
and were able to observe the agile way in which their faculty adjusted their approach in
real time in response to a constantly changing landscape.

This study highlights the important role that the emergent learning framework plays
in ensuring the CoP itself is poised to flex and demonstrate resilience to changing circum-
stances in much the same way the faculty members are supported to be adaptive and
resilient amidst turbulent circumstances. The lessons learned from this study may support
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faculty development practitioners in advocating for and integrating this more informal
and social, and yet highly effective, approach to faculty development. It also provides
a potential approach for other leaders and organizations seeking ways to productively
support and sustain the work and creativity of others during times of change.

This analysis was limited by the number of faculty that were able to participate in
the post-hoc analysis of the CoP through the writing and analysis process. Additionally, it
only includes data from a single CoP and would benefit from a comparative analysis of
various CoPs in higher education that operated during a similar time frame to develop a
more holistic perspective of the impact on personal resilience in times of disruption.

Recommendations for further research include the integration of a comparison group
of non-CoP participating faculty, to help better determine the degree to which participation
in the CoP versus participation in informal networks of colleagues fostered resilience. Addi-
tionally, while this paper demonstrates the positive impact of a CoP on participants’ ability
to resiliently adopt and adapt innovative teaching practices during a time of significant
change, it is also important to research and better understand the degree to which a shared
period of liminality in turn impacts participants’ sense of connectedness and willingness
to share promising practices with other CoP participants. Given the important role that
an emergent learning approach played in the responsive design of the CoP, a methods
paper that captures that process and tools developed would also serve as an important and
useful addition to the field. Finally, universities may consider professional development
policies that explicitly reward participation in CoPs as they have been demonstrated as
being overall beneficial for faculty members’ overall resilience, life-long learning, and
engagement in advance curriculum development.
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Abstract: Entrepreneurship education has been employed broadly in higher education, and one of
the most popularly targeted outcomes is enhancing entrepreneurial mindset. However, the role
of entrepreneurial mindset has not been examined in relation to career adaptability, which has
been acknowledged as an important resource for adjustment, especially with the increased uncer-
tainty caused by COVID-19. The current study investigated the relations among intolerance of
uncertainty—specifically its sub-factors, prospective anxiety and inhibitory anxiety—career adapt-
ability, and entrepreneurial mindset in 274 Korean college students facing school-to-work transition
during COVID-19. The study conducted path analysis and evaluated the mediating effect of en-
trepreneurial mindset, using a 95% bootstrapping confidence interval, to better understand the
role of entrepreneurial mindset in general career development in the context of uncertainty. The
results found that inhibitory anxiety had an inverse association with career adaptability and en-
trepreneurial mindset, while prospective anxiety had a positive relation with career adaptability and
entrepreneurial mindset. Entrepreneurial mindset and career adaptability showed a significantly
positive relation, and the mediating role of entrepreneurial mindset between intolerance of uncer-
tainty and career adaptability was also supported. Discussions on the role of entrepreneurial mindset
are initiated and practical implications for entrepreneurship education are proposed along with the
limitations of the study.

Keywords: entrepreneurial mindset; career adaptability; intolerance of uncertainty; prospective
anxiety; inhibitory anxiety; college student

1. Introduction

1.1. Background and Purpose of the Study

Research on the education and development of entrepreneurship has been gaining
increased attention [1]. In modern society, in which the business environment has become
more dynamic and technology is advancing rapidly, entrepreneurship, which leads to the
creation of new opportunities and businesses, can lead to a revitalization of the economy [2].
Since entrepreneurial competence can be developed and learned through education [3],
entrepreneurship education has expanded rapidly within the field of higher education [4].

Entrepreneurship education does not merely encourage learners to initiate their own
business but helps them to acquire the necessary skills that would enable them to identify
and pursue new opportunities [5]. In other words, entrepreneurship education “leads
to openness to change, willingness to adapt to new situations, and ability to work in
an uncertain environment” [5] (p. 216). As such, entrepreneurship education fosters
important competence necessary for individuals not just to create ventures but to adjust
to an unpredictable and rapidly changing environment. Therefore, entrepreneurship
education has been extended to the curricula of diverse disciplines and extracurricular
activities [6].

In Korea, entrepreneurship education began to gain interest following the IMF fi-
nancial crisis, during which the unemployment rate rocketed and the number of young
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venture start-ups plummeted [7]. The government and academia invested in promoting
entrepreneurship education in higher education in order to bring economic recovery, but
the initial education mainly focused on venture start-ups, which has been evaluated as
not leading to the actual cultivation of entrepreneurship among students [7]. Today, there
is a growing emphasis on entrepreneurship education to foster factors embedded in en-
trepreneurship, such as innovativeness, initiative, and risk-taking [8], but the relevant
research is still limited [9].

While the majority of previous studies have focused on the impact of entrepreneur-
ship education on factors such as entrepreneurial intent, knowledge, skills, and behav-
ior [10], increased attention is being given to entrepreneurial mindset to be considered
in entrepreneurship education [11,12]. Recent studies have found that entrepreneurship
education positively influences entrepreneurial mindset [13,14]. Entrepreneurial mindset
refers to the cognitive ability that allows individuals to flexibly adapt to a dynamic, uncer-
tain environment [15]. It involves creativity, innovativeness, and risk-taking necessary for
adjustment, creating new values, and utilizing new opportunities [16]. These properties of
the entrepreneurial mindset are applicable not just to venture creation but to general career
development, and there are studies investigating entrepreneurial mindset in relation to
general career-related factors such as career awareness [17] and career decision-making
self-efficacy and career maturity [18]. However, there are no studies directly investigating
the relation between entrepreneurial mindset and career adaptability.

Career adaptability refers to coping resources that enable individuals to tackle com-
plex and unfamiliar problems in the context of an uncertain and unstable labor market
environment [19]. Career adaptability involves competences such as planning, decision-
making, exploring, and problem-solving [19], while the entrepreneurial mindset influences
managing resources, making decisions, and taking control [20]. Since both entrepreneurial
mindset and career adaptability are related to navigating through and adjusting to an
uncertain environment to pursue one’s own career, the present study intends to investigate
their relationship empirically.

The current study also examines the influence of intolerance of uncertainty. The labor
market has increasingly become more unpredictable with the advancement of society and
technology, but this has been amplified due to the outbreak of COVID-19. As the pandemic
is prolonged, global and domestic economic damage is evident, and the unpredictable labor
market conditions have affected the career trajectory of many people [21]. In particular, the
level of uncertainty has increased for university students who are facing school-to-work
transition amidst the pandemic. In such a precarious environment, an individual’s level
of tolerance to uncertainty would play a critical role. Since entrepreneurial mindset and
career adaptability cannot be examined separately from the context in which they manifest,
it would be important to examine the influence of intolerance of uncertainty.

In sum, the current study intends to investigate the relations among intolerance of
uncertainty, career adaptability, and entrepreneurial mindset. The study focuses on college
students in Korea who are facing school-to-work transition in the midst of COVID-19. By
examining the relations among the variables, the current study aims to provide a better
understanding of the scope of influence that entrepreneurial mindset has on general career
development in the context of an uncertain environment, which may lead to practical impli-
cations for entrepreneurship education focusing on cultivating an entrepreneurial mindset.

1.2. Previous Studies and Hypotheses
1.2.1. Intolerance of Uncertainty and Career Adaptability

The influence of intolerance of uncertainty has been gaining attention as the COVID-19
outbreak continues for over a year. Various studies have examined intolerance of uncer-
tainty in relation to loneliness [22], mental wellbeing [23], and positivity [24]. Intolerance of
uncertainty is defined as “the predisposition to react negatively to an uncertain event or sit-
uation, independent of its probability of occurrence and of its associated consequences” [25]
(p. 678). Freeston et al. [26] initially developed a 27-item scale to measure intolerance
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of uncertainty, based on which Carleton et al. [27] created a short version consisting of
12 items with two factors, namely prospective anxiety and inhibitory anxiety. Prospective
anxiety reflects the tendency to take active measures to reduce uncertainty, while inhibitory
anxiety entails withdrawing and paralyzing in uncertain situations [28]. Most of the previ-
ous studies have used the total score of the two factors to assess intolerance of uncertainty,
but in a study examining intolerance of uncertainty and behavioral decision making in an
uncertain situation, prospective anxiety and inhibitory anxiety showed slightly different
results. For example, performance on both executive functioning and risk-gaining tasks
was inversely related to both inhibitory and prospective anxiety, whereas the magnitude of
the relations was greater for prospective anxiety than inhibitory anxiety [29]. Such different
results were also noted in another study examining whether intolerance of uncertainty
predicts a startled response while anticipating temporally uncertain aversive shock; al-
though the direction of the relations was the same for both subscales, the strength of the
relation to the anticipatory startle responses was greater for inhibitory anxiety than for
prospective anxiety [30]. Since prospective anxiety and inhibitory anxiety reflect rather con-
trasting responses to uncertainty—that is, prospective being more approach-oriented, and
inhibitory being more avoidance-oriented—the two factors may have a different magnitude
of influence on the variables being investigated in this study.

Although there is a limited number of studies examining the relationship between
intolerance of uncertainty and career adaptability, it has been found that intolerance of
uncertainty has a negative association with career adaptability [31,32]. However, these
studies have not examined prospective and inhibitory anxiety separately; hence, the
following hypotheses are considered in the present study.

Hypothesis 1 (H1). Prospective anxiety, a sub-factor of intolerance of uncertainty, will have a
negative correlation with career adaptability.

Hypothesis 2 (H2). Inhibitory anxiety, a sub-factor of intolerance of uncertainty, will have a
negative correlation with career adaptability.

1.2.2. Intolerance of Uncertainty and Entrepreneurial Mindset

Thus far, no previous study seems to have investigated the direct relationship be-
tween intolerance of uncertainty and entrepreneurial mindset. However, there are several
studies that have focused on the perceived ambiguity and uncertainty of the learners,
which leads to entrepreneurial learning or the development of entrepreneurial competence.
Specifically, a study was conducted using mixed methods to identify emotional events and
entrepreneurial competencies that are developed within these emotion-laden situations [33].
In the study, uncertainty and confusion in the learning environment was identified as one
of the emotionally intense events that led to the development of entrepreneurial competen-
cies, such as increased uncertainty/ambiguity tolerance and self-efficacy [33]. Although
not explicitly mentioned, the accounts of the participants indicated that they were posi-
tively reacting to uncertain situations. In another study, ambiguity and uncertainty were
created by exposing students to a learning setting in a foreign culture, and students in
the ambiguity-induced situation were able to become more entrepreneurial and develop
entrepreneurial self-efficacy by coping with the novelty [34]. The study implicitly indicated
that negative emotional arousal such as fear is negatively associated with self-efficacy [34],
which may, in turn, affect entrepreneurial learning. Although these studies did not specifi-
cally focus on individuals’ intolerance of uncertainty and entrepreneurial mindset, they
indicate that ambiguity and uncertainty do lead to emotional arousal, but coping well with
such emotionally laden situations provides opportunities to enhance entrepreneurial com-
petence. Since intolerance of uncertainty entails negatively reacting to uncertain situations,
the following hypotheses are considered.

Hypothesis 3 (H3). Prospective anxiety, a sub-factor of intolerance of uncertainty, will have a
negative correlation with entrepreneurial mindset.
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Hypothesis 4 (H4). Inhibitory anxiety, a sub-factor of intolerance of uncertainty, will have a
negative correlation with entrepreneurial mindset.

1.2.3. Entrepreneurial Mindset and Career Adaptability

There is growing interest and recognition in the industry as well as academia of
the importance of entrepreneurial mindset [20]. Entrepreneurial mindset can be defined
as “a cognitive perspective that enables an individual to create value by recognizing
and acting on opportunities, making a decision with limited information, and remaining
adaptable and resilience in conditions that are often uncertain and complex” [20] (p. 6).
Since entrepreneurial mindset is associated with an array of facets and characteristics,
there have been various attempts to assess it using different measurements, but Jung and
Lee [35] developed and validated the College Students’ Entrepreneurial Mindset Scale
(CS-EMS) specifically to assess the entrepreneurial mindset of college students. The scale
was developed to reflect the goals and outcomes of entrepreneurship education in Korean
higher education, through which the five sub-factors of entrepreneurial mindset can be
fostered, and the identified factors include innovativeness, need for achievement, risk-
taking, autonomy, and proactiveness [35]. Since mindset is not static, but develops over
time [16], it can be influenced by the environment and the context in which the individuals
are situated [36]. Moreover, it can be trained, learned, and developed via education [15,37].
Thus, the influence of entrepreneurial mindset has been examined in different disciplines,
such as the field of engineering [38] and creative and performing arts [39]. Accordingly,
enhancing entrepreneurial mindset through entrepreneurship education would benefit
individuals, within and outside of the business domain, by helping them to navigate
through the challenges of the uncertain world, seeking more opportunities and creating
new values.

Since entrepreneurial mindset is understood as cognitive adaptability under uncertain
conditions [15], it can be viewed as a universally applicable competence that can be taught
and developed [40], and there are studies examining entrepreneurial mindset in relation
to other general career-related factors. For instance, Rodriguez and Lieber [41] found that
entrepreneurship education led to a significant increase in entrepreneurial mindset, and
the entrepreneurial mindset gains were positively associated with perceptions of future
career success. Baek and colleagues [18] found a significant effect of entrepreneurship
on career decision-making self-efficacy and career maturity. In a study examining the
role of entrepreneurship and resilience in Korean college students [42], it was found that,
among the sub-factors of entrepreneurship, innovation and risk-taking showed a positive
association with challenge-taking behavior while initiative and risk-taking had a positive
relation with career preparation, with resilience having a mediating role between risk-
taking and challenge-taking behavior and career preparation. Thus far, however, there is
no study examining the relation between entrepreneurial mindset and career adaptability.

Career adaptability is a psychosocial construct emphasized in career construction
theory that refers to individuals’ self-regulatory strengths and competency, which allow
them to cope with vocation tasks, transitions, and traumas [19]. It is a multidimensional
construct composed of four resources: concern, referring to being interested in and planning
for career-related issues and challenges; control, which involves identifying the possible
impact one can have on one’s own career; curiosity, defined as an exploration of possible
selves and career-related information; and confidence, indicating the belief that one is able
to tackle career-related challenges [43,44]. Career adaptability has been found to increase
job satisfaction and lower job stress [45] and have a positive relation with job search self-
efficacy and employment status [46]. It also has a more general influence on wellbeing,
such as happiness [47], sense of power, and life satisfaction [48], as well as responses to
adversity [49]. Career adaptability has been gaining attention as the labor market becomes
more complex and unpredictable, especially in the context of the prolonged COVID-19
pandemic [21]. To empirically investigate the relation between entrepreneurial mindset
and career adaptability, the following hypothesis is tested in the current study.
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Hypothesis 5 (H5). Entrepreneurial mindset will have a positive relation with career adaptability.

1.2.4. The Role of Entrepreneurial Mindset between Intolerance of Uncertainty and
Career Adaptability

The mediating role of entrepreneurial mindset in the relationship between intolerance
of uncertainty and career adaptability will be examined. Because intolerance of uncertainty
is defined as a predisposition, it is usually viewed as a risk factor leading to various patholo-
gies and symptoms of psychological distress, such as anxiety disorder, depression [50–52],
and worry [53], and cognitive–behavioral interventions have been emphasized in dealing
with intolerance of uncertainty to increase tolerance and to prevent the vicious cycle lead-
ing to worry or general anxiety disorder [54]. Although entrepreneurial mindset is not
an intervention specifically designed to target intolerance of uncertainty, it is a cognitive
ability that allows individuals to adjust and adapt in a precarious context. In order to add
evidence to the entrepreneurial mindset research, the present study hypothesized, albeit
with limited support, that such cognitive adaptability may play a mediating role, leading
intolerance of uncertainty to further adaptability in the context of careers.

Hypothesis 6 (H6). Entrepreneurial mindset will mediate the relation between prospective anxiety
and career adaptability.

Hypothesis 7 (H7). Entrepreneurial mindset will mediate the relation between inhibitory anxiety
and career adaptability.

Figure 1 illustrates the proposed model for testing Hypotheses 1 through 7 (H1–H7).
The solid lines demonstrate a direct relationship between variables (H1–H5) while the
dotted lines depict the mediating effects of entrepreneurial mindset (H6–H7).

Figure 1. Proposed path analysis model for the intolerance of uncertainty, entrepreneurial mindset,
and career adaptability.

2. Materials and Methods

2.1. Participants

In December 2020, when the COVID-19 was at its peak in Korea, we administered an
online survey to the college students who are enrolled as the nation-wide college-student
panel of an online survey institute in Korea. A screening question was used to identify
juniors and seniors, and data from a total of 361 respondents were collected as a part of
a large dataset designed to investigate the career development of students in a transition
period. In this study, we included only those who responded that they were actively
seeking a job, and the resulting number was 274. Table 1 provides the characteristics of the
participants. They were 24.21 (S.D. = 1.21) years old on average, 56.6% were female (male:
43.4%) and 72.6% were seniors (juniors: 27.4%). The major composition was 35.8% of liberal
arts and social sciences, 27.0% of natural sciences and engineering, 19.7% of economics and
business, 9.9% of medical and pharmacology, 6.2% of arts and kinesiology, and 1.5% of
undefined areas.
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Table 1. Descriptive statistics of the intolerance of uncertainty items.

Subscale Item Mean S.D. Skew. Kurt.

Prospective

IU1 2.89 0.70 −0.35 0.19
IU2 2.94 0.68 −0.25 0.01
IU3 3.04 0.65 −0.35 0.46
IU4 2.83 0.73 −0.22 −0.18
IU5 3.12 0.76 −0.41 −0.57
IU6 2.52 0.80 0.16 −0.46
IU7 2.74 0.78 −0.34 −0.18

Inhibitory

IU8 2.59 0.78 −0.21 −0.33
IU9 2.66 0.75 −0.21 −0.21

IU10 2.69 0.74 −0.32 −0.05
IU11 2.45 0.73 −0.10 −0.31
IU12 2.80 0.70 −0.30 0.11

2.2. Measurement
2.2.1. Intolerance of Uncertainty Scale

Carleton and colleagues [55] devised the Intolerance of Uncertainty Scale-Short Form
(IUS-SF), with two factors—prospective and inhibitory anxieties. The Cronbach’s αs of
the whole scale, the prospective anxiety, and inhibitory anxiety were 0.91, 0.85, and 0.85,
respectively [55]. In the current study, we used the Korean version of the IUS-SF, which
was measured with a 4-point Likert scale (1: strongly disagree-4: strongly agree) as in
Kim’s study [56]. Kim reported the Cronbach’s α of the whole scale, and it was 0.84.

2.2.2. College Students’ Entrepreneurial Mindset Scale

Entrepreneurial mindset was measured by the College Students’ Entrepreneurial
Mindset Scale (CS-EMS), which was recently developed and validated by Jung and Lee [35].
The CS-EMS includes 19 items and contains 5 sub-factors of innovativeness (6 items), need
for achievement (4 items), risk-taking (3 items), autonomy (3 items), and proactiveness
(3 items). Each item was measured using a 5-point Likert scale (1 = strongly disagree~5 =
strongly agree). Jung and Lee [35] reported that the Cronbach’s α reliability coefficients
were 0.88, 0.83, 0.88, 0.77, and 0.80 for innovativeness, need for achievement, risk-taking,
autonomy, and proactiveness, respectively, while that of the whole scale was 0.94. They
also found evidence of construct validity for the five-correlated factor model for the CS-
EMS in addition to the predictive validity for start-up intention. Later, Jung and Lee [57]
investigated the measurement equivalence of the CS-EMS across the groups based on
gender, major, and educational experience, and they found that it holds strict invariance
across gender and educational experiences while holding scalar invariance across major.

2.2.3. Career Adapt-Ability Scale (CAAS)

To measure the participants’ career adaptability, we used the Career Adapt-Ability
Scale [43], which was translated into Korean and validated with Korean college students [44,58].
It consists of 24 items, which were created based on four sub-constructs: concern (6 items),
control (6 items), curiosity (6 items), and confidence (6 items). The response options for
each item were Likert-type, with five categories (1 = not strong~5 = strongest). In Tak’s
study [44], the originally supported five-correlated factor model across 13 countries held
for 273 Korean college students as well. The Cronbach’s α reliability coefficients of the four
subscales ranged from 0.80 to 0.93 in Tak’s study [44] while those in Jeong’s [58] ranged
from 0.71 to 0.90.

2.3. Analytic Procedure

In the preliminary analysis phase, we examined the distribution of the item-level and
subscale-level data and correlations among the main variables of interest (i.e., prospective
anxiety (PA), inhibitory anxiety (IA), entrepreneurial mindset (EM), and career adaptability
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(CA)) using Jamovi 1.2.27. In the main analysis phase, we investigated the following: (1)
the psychometric properties of the intolerance of uncertainty (IU), EM, and CA in terms of
construct validity and internal consistency reliability (i.e., Cronbach’s α); (2) the relation-
ships among PA, IA, EM, and CA under a structural equation modeling framework; and
(3) the mediating effect of EM between either PA or IA and CA. More detailed procedures
for each analysis are presented below.

2.3.1. Psychometric Analysis

Although IU, EM, and CA have been validated before, it is necessary to report sample-
specific validity evidence and reliability for each empirical study [59,60]. In the current
study, we examined the evidence of the construct validity for both measurements under a
confirmatory factor analysis (CFA) framework. Using Jamovi version 1.6.23, we tested the
two-correlated factor model for the 12 IU items based on Carleton et al.’s study [55] while
testing the five-correlated factor model for EM, which was supported in Jung and Lee’s
study [35] (detailed information regarding the correlated-five factor model is available
in Jung and Lee [57]). For CA, we tested the correlated-four factor model, which was
supported by Savickas and Porfeli [43] and Tak [44]. The tested CFA models were evaluated
using both chi-square (χ2) fit statistic and alternative fit indices (CFI: the comparative fit
index; RMSE: root mean square of approximation; and SRMR: the standardized root
mean squared residual). However, we relied more on the alternative ones than the χ2

fit statistic, which is prone to reject an acceptable model with minor deviation given a
large sample [61,62]. We considered a CFA model adequate given the following criteria:
CFI ≥ 0.90; RMSEA ≤ 0.08; and SRMR ≤ 0.08 [61,63,64]. After having examined the
acceptability of the CFA models, Cronbach’s αs were calculated for the whole scales and
every subscale of the CS-EMS and CAAS to investigate internal consistency reliability
using Jamovi 1.6.23.

2.3.2. Path Analysis

The relations among IU—specifically the two sub-factors of PA and IA—EM, and
CA were investigated using the path analysis model under the structural equation model
(SEM) framework. We applied the same criteria for the adequacy of the path model
as those for the confirmatory factor analysis models: CFI ≥ 0.90; RMSEA ≤ 0.08; and
SRMR ≤ 0.08 [61,63,64]. Then, we investigated the path coefficients in the model and R2s.

We also tested the mediation effect of EM between either PA or IA and CA using a
bootstrap confidence interval following the recommendations of Preacher and Hayes [65].
A statistically significant mediation effect is evidenced by a bootstrap confidence interval
that does not include zero at a given confidence level (e.g., 95% confidence interval). All
analyses were conducted using MPlus 8.0.

3. Results

3.1. Descriptive Statistics and Correlation Analysis
3.1.1. Item-Level Descriptive Statistics

Table 1 exhibits the mean, standard deviation (S.D.), skewness (Skew.), and Kurtosis
(Kurt.) for each of the 12 IU items. The mean scores ranged from 2.45 (S.D. = 0.73) to 3.12
(S.D. = 0.76). For all items, the skewness (range: −0.41~0.16) and kurtosis values (range:
−0.57~0.46) were within the criteria for normal distribution suggested by George [66].

Table 2 displays the descriptive statistics of EM items. The item EM14 under the
autonomy subscale had the lowest mean score (Mean = 2.96; S.D. = 1.10) while the item EM4
under the innovativeness subscale had the largest mean score (Mean = 3.74; S.D. = 0.92).
For EM items, the skewness values and kurtosis values were between −0.54 and 0.08 and
between −0.84 and 0.35, respectively, and none of the items appeared to violate normal
distribution based on the criteria in George [66].
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Table 2. Descriptive statistics of the entrepreneurial mindset items.

Subscale Item Mean S.D. Skew. Kurt.

Innovativeness

EM1 3.22 1.05 −0.10 −0.66
EM2 3.09 1.00 0.08 −0.60
EM3 3.63 0.80 −0.30 0.35
EM4 3.74 0.92 −0.41 −0.20
EM5 3.40 0.90 0.01 −0.49
EM6 3.16 0.96 −0.01 −0.46

Need for
Achievement

EM7 3.60 0.85 −0.35 −0.06
EM8 3.24 0.94 −0.16 −0.12
EM9 3.56 0.89 −0.31 0.01

EM10 3.61 0.86 −0.47 0.07

Risk-taking
EM11 3.38 0.92 −0.21 −0.53
EM12 3.19 0.93 −0.05 −0.49
EM13 3.19 0.93 −0.07 −0.43

Autonomy
EM14 2.96 1.10 −0.02 −0.84
EM15 3.39 1.00 −0.10 −0.73
EM16 3.63 0.87 −0.22 −0.36

Proactiveness
EM17 3.45 0.86 −0.54 0.33
EM18 3.25 0.91 −0.07 −0.27
EM19 3.35 0.91 −0.29 0.04

The descriptive statistics of CA items are presented in Table 3. The item CA7 under
the control subscale had the lowest mean score (Mean = 3.47; S.D. = 0.98) while the item
CA2 under the concern subscale had the largest mean score (Mean = 4.15; S.D. = 0.85).
The skewness and kurtosis values of them were between −0.96 and −0.23 and between
−0.15 and 1.28, respectively. All the CA items could be considered normally distributed
according to George’s [66] criteria.

Table 3. Descriptive statistics of the career adaptability items.

Subscale Item Mean S.D. Skew. Kurt.

Concern

CA1 3.99 0.84 −0.74 0.77
CA2 4.15 0.82 −0.96 1.19
CA3 3.60 0.94 −0.48 0.13
CA4 3.68 0.89 −0.59 0.43
CA5 3.65 0.90 −0.50 0.19
CA6 3.95 0.88 −0.81 0.74

Control

CA7 3.47 0.98 −0.39 −0.02
CA8 3.89 0.84 −0.55 0.26
CA9 3.87 0.80 −0.45 0.23

CA10 3.81 0.84 −0.48 0.21
CA11 3.69 1.00 −0.64 0.03
CA12 3.80 0.84 −0.55 0.43

Curiosity

CA13 3.81 0.78 −0.46 0.55
CA14 3.73 0.88 −0.54 0.35
CA15 3.89 0.93 −0.72 0.36
CA16 3.85 0.82 −0.78 1.28
CA17 3.71 0.87 −0.35 −0.15
CA18 3.66 0.88 −0.35 −0.11

Confidence

CA19 3.65 0.82 −0.23 −0.12
CA20 3.69 0.79 −0.33 0.14
CA21 3.75 0.86 −0.50 0.07
CA22 3.76 0.81 −0.47 0.37
CA23 3.59 0.88 −0.48 0.23
CA24 3.71 0.79 −0.48 0.50
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3.1.2. Subscale-Level Descriptive Statistics and Correlation among the Subscale Scores

Table 4 provides the descriptive statistics of the main variables for the path analysis.
The subscale scores were created by averaging out the scores of all items belonging to
each of the subscales for IU. The scale scores for EM and CA were calculated by averaging
out all the items belonging to each of the scales. The mean scores of the PA and IA were
2.86 (S.D. = 0.45) and 2.60 (S.D. = 0.56), respectively. For the EM and CA, the mean scores
were 3.39 (S.D. = 0.57) to 3.79 (S.D. = 0.56), respectively. The skewness values (range:
−0.61~−0.06) and the kurtosis values (range: 0.29~1.87) indicated that all variables were
reasonably normally distributed [66].

Table 4. Descriptive statistics of the PA, IA, EM, and CA.

Variable Mean S.D. Skew. Kurt.

Prospective Anxiety 2.86 0.45 −0.11 0.80
Inhibitory Anxiety 2.60 0.56 −0.38 0.29

Entrepreneurial Mindset 3.39 0.57 −0.06 0.72
Career Adaptability 3.79 0.56 −0.61 1.87

The bivariate correlations among PA, IA, EM, and CA are shown in Table 5. PA had a
significant bivariate correlation with both EM (r = 0.13, p < 0.05) and CA (r = 0.24, p < 0.001)
in a positive direction, which was not what we had expected. However, IA was negatively
correlated with both EM (r = −0.20, p < 0.01) and CA (r = −0.17, p < 0.01) as we expected.
The correlation between EM and CA was statistically significant and in a positive direction
(r = 0.63, p < 0.001).

Table 5. Bivariate correlations among the PA, IA, EM, and CA.

Variables 1 2 3 4

1 Prospective Anxiety -
2 Inhibitory Anxiety 0.56 *** -
3 Entrepreneurial Mindset 0.13 * −0.20 ** -
4 Career Adaptability 0.24 *** −0.17 ** 0.63 *** -

Note. * p < 0.05; ** p < 0.01; *** p < 0.001.

3.2. Psychometric Analysis
3.2.1. Confirmatory Factor Analysis

The confirmatory factor analysis results are shown in Table 6. Since all item-level vari-
ables were found to be normally distributed, we used the maximum-likelihood estimation
method for evaluating the models and estimating the model parameters [61,67]. For the
two-correlated factor model for IU, the chi-square fit statistic (χ2

(df = 51) = 144.00, p < 0.001)
was statistically significant, whereas the other fit indices (CFI = 0.907; RMSEA = 0.054;
SRMR = 0.071) consistently indicated that the model was adequate. Although the chi-
square fit statistic (χ2

(df = 142) = 439.0, p < 0.001) indicated that the five-correlated factor
model for the EM did not perfectly fit the data, the other fit indices congruently indicated
that the model was acceptable (CFI = 0.906; RMSEA = 0.076; SRMR = 0.063). Similarly,
the four-correlated factor model for the 24 career adaptability items was considered ac-
ceptable based on the alternative fit indices (CFI = 0.923; RMSEA = 0.065; SRMR = 0.045)
even though the chi-square fit statistic was significant (χ2

(df = 244) = 614.00, p < 0.001).
Hence, the construct validity for the Intolerance of Uncertainty Scale, College Students’
Entrepreneurial Mindset Scale, and the Career Adapt-Ability Scale was supported with the
sample of the current study.
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Table 6. Confirmatory factor analysis results.

Scale χ2 df p-Value CFI RMSEA SRMR

Intolerance of Uncertainty 144.00 51 <0.001 0.907 0.054 0.071
Entrepreneurial Mindset 439.00 142 <0.001 0.906 0.076 0.063

Career Adaptability 614.00 244 <0.001 0.923 0.065 0.045

3.2.2. Internal Consistency Reliability

The internal consistency reliability (Cronbach’s α) was 0.82 at the whole scale level
for the Intolerance of Uncertainty scale, while those of the prospective and inhibitory
subscales were 0.71 and 0.74, respectively. The Cronbach’s α reliability coefficient of the
College Students’ Entrepreneurial Mindset Scale as a whole was 0.91, while those for the
innovativeness, need for achievement, risk-taking, autonomy, and proactiveness subscales
were 0.83, 0.80, 0.81, 0.79, and 0.77, respectively. For the Career Adapt-Ability Scale, the
whole scale’s Cronbach’s α reliability coefficient was 0.95, while those for the concern,
control, curiosity, and confidence subscales were, respectively, 0.87, 0.84, 0.82, and 0.87. All
Cronbach’s α reliability coefficients indicated good to excellent internal consistency and
reliability [68,69].

3.3. Path Analysis

We used the maximum-likelihood estimation method for the path analysis model
because all variables in the model were normally distributed [61,67]. The tested path model
was a just-identified model in which the model fit indices were no longer meaningful.

As illustrated in Figure 2, the standardized path coefficient from PA to CA was in
a positive direction (β = 0. 30; SE = 0.06, p < 0.001), which indicated that Hypothesis 1
was rejected. The standardized path coefficient from IA to CA was in a negative direction
(β = −0.23; SE = 0.06, p <0.001), which supported Hypothesis 2. The standardized path
coefficient from PA to EM was in a positive direction (β = 0.35; SE = 0.08, p < 0.001), which
implied that Hypothesis 3 could not be sustained. The standardized path coefficient from
IA to EM was in a negative direction (β = −0.39; SE = 0.07, p < 0.001), which indicated that
Hypothesis 4 was supported. Finally, the standardized path coefficient from EM to CA
was in a positive direction (β = 0.55; SE = 0.05, p < 0.001), which meant that Hypothesis 5
was supported.

Figure 2. Path analysis results for the PA, IA, EM, and CA. ** p < 0.01; *** p < 0.001.

The R2 of CA was 0.46, which implied that approximately 46.0% of the variance of
the CA was explained by PA, IA, and EM. The R2 of EM was 0.12, which indicated that
approximately 12.9% of the variability in the EM was accounted for by PA and IA.

The standardized indirect effect of PA through EM to CA was 0.19 (SE = 0.05; p < 0.001)
with a 95% bootstrapping confidence interval (BS-CI) of [0.097, 0.307], which indicated
that EM had a significant partial mediation effect between PA and CA. Thus, Hypothesis
6 was supported. The standardized indirect effect of IA through EM to CA was −0.216
(SE = 0.04; p < 0.001) with a 95% bootstrapping confidence interval (BS-CI) of [−0.304,
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−0.135], which indicated a significant partial mediation effect of EM between IA and CA,
supporting Hypothesis 7.

4. Discussion and Conclusions

4.1. Findings and Implications

The purpose of the current study was to examine the relations among intolerance of
uncertainty—consisting of prospective anxiety and inhibitory anxiety—career adaptability,
and entrepreneurial mindset, with a specific focus on determining the mediating role of
entrepreneurial mindset between intolerance of uncertainty and career adaptability. There
are several implications of the study.

One of the most notable results was the positive correlation that prospective anxiety
had with career adaptability and entrepreneurial mindset. The authors had hypothesized
that the two sub-factors of intolerance of uncertainty, namely prospective anxiety and
inhibitory anxiety, would have different degrees of relationship with other variables,
albeit with the same directionality. Inhibitory anxiety showed an inverse association
with career adaptability and entrepreneurial mindset as hypothesized, but the results for
prospective anxiety were contrasting. Previous studies have found that intolerance of
uncertainty has a negative association with career adaptability [31,32], as well as other
positive variables such as mental wellbeing [23] and positivity [24], but these studies did
not examine the sub-factors separately. The seven items of IUS-SF assessing prospective
anxiety reflect individuals’ inclination to actively seek information to reduce uncertainty
and their preference for predictability about the future [28,55], and the responses may also
have reflected the participants’ level of planning or preparedness.

It should also be noted that individuals’ perceived uncertainty was found to be
related to the development of entrepreneurial competencies, such as increased uncer-
tainty/ambiguity tolerance and self-efficacy [33,34]. Although these previous studies did
not directly link intolerance of uncertainty and entrepreneurial mindset, it may tentatively
be suggested that a certain level of fear and anxiety about the future may lead to cognitive
adaptability and adaptive resources. Furthermore, in a study conducted by Reuman and
colleagues [70], it was found that, when the uncertain aspects of a situation were made
more explicit or obvious rather than merely implied, individuals perceived the situation as
more anxiety-provoking and were more inclined to perform a safety behavior. Thus, in
the current study, the participants may have perceived uncertainty as implied or tacit, per-
ceiving their situation as being less anxiety-provoking. However, these remain the authors’
tentative suggestions. Further study is needed to provide evidence and explanation for the
results of the current study, regarding the positive relation between prospective anxiety
and career adaptability and entrepreneurial mindset.

In the current study, it was found that entrepreneurial mindset was significantly and
strongly related to career adaptability. In previous studies, entrepreneurial mindset had
been mostly investigated in relation to the outcomes regarding the intention to create a new
venture [71,72] or actual venture-creating-related behaviors [73–75]. Although there are few
studies that have identified the relation between entrepreneurial mindset and other career-
related variables, such as perceived future career success [41], career decision-making
self-efficacy and career maturity [18], and career preparation [42], this is the first study, to
the best of the authors’ knowledge, that has directly identified the positive relationship
between entrepreneurial mindset and career adaptability. This result is significant in that it
provides the initial groundwork for future studies to determine the role of entrepreneurial
mindset in the general career development process.

Furthermore, the mediating effect of entrepreneurial mindset between intolerance
of uncertainty and career adaptability also illustrates the importance of cultivating an
entrepreneurial mindset in the uncertain era. The prolonged COVID-19 pandemic may
continue to impact the level of individuals’ intolerance of uncertainty, which has been
found to be closely related to generalized anxiety disorder or major depressive disorder [51].
Previous studies have focused on the cognitive–behavioral approach, targeting intolerance
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of uncertainty as a treatment for generalized anxiety disorder [76] or reduction of anxiety
or depressive symptoms [77], and found the treatment to be effective. However, these
cognitive–behavioral interventions targeted intolerance of uncertainty in order to treat other
emotional disorders. For individuals who are not in the clinical setting, other approaches
are needed in order for them to deal with uncertainty and better adapt to the changing
environment. The results of the present study initiate a discussion that entrepreneurial
mindset and cognitive adaptability may be an approach to enable individuals to tolerate
uncertainty and adjust to the precarious world to which they are exposed in the context
of their career. Thus, a well-designed entrepreneurship education focusing on cultivating
an entrepreneurial mindset may work as an effective cognitive measure for individuals to
gain tolerance of uncertainty and increase career adaptability.

In Korea, entrepreneurial education has been gaining interest in higher education as
well as in elementary, middle, and high schools. However, education that merely focuses
on fostering entrepreneurs and generating venture start-ups has not led to actual changes
in the economy [7]. More emphasis is being placed on entrepreneurship education that
can develop an entrepreneurial mindset that would lead to positive outcomes in general
career development [57]. The current study is significant in that it provides evidence for
the extended role of entrepreneurial mindset in relation to career adaptability in the context
of uncertainty.

4.2. Limitations and Directions for the Future Research

The present study is limited in that it examined the relations among intolerance of
uncertainty, entrepreneurial mindset, and career adaptability using cross-sectional data.
In order to further investigate the causal relations among the variables, longitudinal and
experimental research is necessary. Moreover, the participants of the study were restricted
to Korean college students facing school-to-work transition. Although the study provides a
better understanding of the role of entrepreneurial mindset in the educational and economic
context of Korea, future study is required to compare and contrast different cultural aspects
in order to generalize the results. Moreover, the study did not investigate the relations
among the sub-factors of entrepreneurial mindset and career adaptability. Since there is a
limited number of studies directly examining the relations among the variables, the initial
purpose of the current study was to add to the existing literature by providing supporting
evidence for their relations. However, further study should be conducted to identify the
specific roles and relations that each sub-factor may have. Finally, the present study could
not fully explain why prospective anxiety showed positive relations with entrepreneurial
mindset and career adaptability. Although a few assumptions were made by the authors,
they should empirically be tested to clarify the effect of prospective anxiety in the context
of entrepreneurship education and career development.

Despite the limitations, the current study is significant in that it identified the rela-
tionship between entrepreneurial mindset and career adaptability, extending the scope of
influence that entrepreneurial mindset has on general career development. In addition, it
provided supporting evidence for the mediating effect of entrepreneurial mindset on the
relationship between intolerance of uncertainty and career adaptability, providing practical
implications for future entrepreneurship education.
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Abstract: In the past decades, there has been a growing interest in entrepreneurship education,
and many higher education institutions have developed specific programs and courses to support
entrepreneurial competencies. However, there have been significant changes in how universities
train competences related to business skills and entrepreneurship in practice. Whereas entrepreneur-
ship courses used to focus on the different forms of businesses and drafting business plans, the
overall perception of entrepreneurship and entrepreneurial competences has shifted this toward
a more holistic educational approach to develop students’ entrepreneurial competencies. In this
comparative quantitative case study, we investigate the university students’ perception of the de-
velopment of their entrepreneurial competencies in the case of Proakatemia (Tampere University
of Applied Sciences). The aim was to examine how the entrepreneurial competencies are reflected
and strengthened in their thinking and everyday functions through the concept of team learning.
The survey involved, altogether, 64 students, of which 21 studied in Proakatemia. The results of
this study indicate that the team learning concept of Proakatemia facilitates learning entrepreneurial
competencies. Therefore, these results provide insights for universities aiming to develop their
curricula, programs and pedagogy, thus promoting sustainable societal development. However, we
recommend further studies, e.g., from a qualitative point of view, to assess the effective of the concept
in other learning environments.

Keywords: team learning; entrepreneurship; entrepreneurship education; entrepreneurial competen-
cies; innovation

1. Introduction

In the past decades, there has been a growing interest towards entrepreneurship edu-
cation as part of academic discussion related to the ‘entrepreneurial university’ (e.g., [1,2]).
While the policy makers consider entrepreneurial education to be a tool to support job cre-
ation and economic growth [3], the education institutions, especially post-secondary level,
have been busy developing a large range of entrepreneurship programs in practice [4]. Sub-
sequently, the range of offered educational opportunities have increased dramatically [5,6].
More recently, there have been significant changes in how universities train competences
related to business skills and entrepreneurship in practice. Whereas the entrepreneurship
courses offered as part of higher education study paths used to focus on the different forms
of businesses and drafting business plans—with the idea that the main task for a new
entrepreneur is to utilize the business plan in applying for funds for the start-up—the
overall perception on entrepreneurship and entrepreneurial competences has shifted from
business ownership and stewardship towards providing students strong entrepreneurial
competencies through more holistic educational approaches [6–10].

There is some previous evidence that entrepreneurship programs can indeed be effec-
tive in reinforcing entrepreneurial interests among higher education students (e.g., [8,11–13]).

Sustainability 2021, 13, 7373. https://doi.org/10.3390/su13137373 https://www.mdpi.com/journal/sustainability77



Sustainability 2021, 13, 7373

However, the knowledge on the competences gained through entrepreneurship education
is rather limited, and should be further investigated based on solid theoretical foundations
(e.g., [3,14]). Instead of the volume of provided entrepreneurship courses, the focus of the
research should be on ‘holistic’ and ‘integrated’ approaches toward entrepreneurship in
both curriculum design and delivery, including exposure to role models, peer examples and
applied learning [15]. Moreover, as Fayolle and Linan [16] state, the role of the university
institutions and their operational (business) environment—the context—in supporting
entrepreneurial behavior should be further studied as part of entrepreneurship education.
This is also emphasized in the sense that societies, including education, must change in
terms of sustainable development [17]. For example, how do we produce new operating
models and solutions for, e.g., climate change or pandemic prevention? This requires
people to have the will and ability to think and act entrepreneurially. Therefore, traditional
higher education programs and delivery methods need further consideration: What do we
educate and how?

As an attempt to contribute to the rather limited theoretical discussion on entrepreneur-
ship education [3], this paper investigates team learning as a conceptual framework for
supporting students’ entrepreneurial competencies within higher education institutions.
More specifically, we explore the efficacy of the team learning method in entrepreneurship
education as adapted in the case of entrepreneurship unit entitled ‘Proakatemia’ located in
Tampere University of Applied Sciences (TAMK) in Finland. The team learning method is
based on a holistic concept perceiving human being as the basis of education; instead of
more traditional education delivery models, team learning builds on a strict requirement
to support the students’ ownership of their own shared learning processes [18], and the
goals of the team enterprise in their study paths. The quantitative study collected from
Proakatemia and non-Proakatemia students at the Tampere Higher Education Community
builds on Seikkula-Leino’s & Salomaa’s [19], and Ruskovaara et al.’s [20] previous works.

Previously, Seikkula-Leino’s & Salomaa’s [19] framework for entrepreneurial compe-
tencies has been used to assess entrepreneurial competencies of university staff members.
The competence areas presented in the framework form the theoretical basis of our research.
In this study, they are applied to the university student’s perception of the development
of their entrepreneurial competencies, based on the idea of how these entrepreneurial
competencies are reflected and strengthened in their thinking and everyday functions
through team learning within the chosen case university. By utilizing this new framework
in comparing the effects of a team learning approach on entrepreneurship education to the
effects of other more individually oriented approaches in the university context, this study
contributes to research on pedagogical and communal factors shaping the development
of entrepreneurial competencies during university studies. Previous recent research has
already pointed towards the importance of several features of the learning community that
are present in entrepreneurial team learning, such as entrepreneurial culture that has been
found to impact entrepreneurial intentions (mediated by entrepreneurial attitude) [21],
as well as psychological empowerment [22] that has an impact on the students’ intrinsic
motivation (e.g., [23]) and knowledge sharing behavior. Typically, entrepreneurship educa-
tion within universities has focused on entrepreneurial knowledge instead of becoming an
owner of a team enterprise in a learning community. Entrepreneurial knowledge has been
found to have an impact on the learners’ entrepreneurial intentions, but less so on their
entrepreneurial mindset [24].

The paper is structured as follows: first, the theoretical framework for assessing
entrepreneurial competencies [19] of higher education students is discussed in detail in
the literature review together with the concept of team learning. Then, we introduce the
chosen case study, and the selected methods, after which we present the main results
from the survey followed by discussion, conclusion and limitations of the study. The
results indicate that utilizing team learning is an effective way to foster the development
of entrepreneurial competencies of higher education students. Finally, we elaborate on
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the theoretical and practical implications of the key findings, as well as suggesting further
avenues for research.

2. Literature Review

2.1. Entrepreneurial Competencies Beyond Business Ventures

Bosman, Grard and Roegiers [25] argue that an individual, competency-based ap-
proach is among the most common structures to deliver entrepreneurship education train-
ing programs and courses. This approach digresses from what entrepreneurs are towards
what they do, and what are the key competencies needed in the society. As Chandler and
Jansen [26] found out in their study, the entrepreneurial competencies are essential skills
for performing and succeeding well in life and work. Since then, entrepreneurship research
has focused also on the psychological aspects having an impact on the entrepreneurial
and enterprising processes (e.g., [27]) of individuals, and subsequently, several intention
models have been proposed to shape the development of entrepreneurial competencies,
such as combining personal and contextual factors as well as self-efficacy [28–31]. One of
the rather widely used frameworks for analyzing the impact of entrepreneurship education
is Ajzen’s ‘Theory of Planned Behaviour’, which focuses on individual entrepreneurial in-
tentions [32] and positive effect on the desirability and feasibility of starting a business [33].
However, currently entrepreneurship education can also have other goals beyond starting
up a company. As an example, Miller & Breton-Miller [34] argue that the focus could be
on the role of entrepreneurial courage and imagination fostered through entrepreneurship
education, although these aspects have been underemphasized in the research literature.

Recently, new elements have been introduced to entrepreneurship education, such as
integrating the concept of ‘competence’ to entrepreneurial learning processes (e.g., [19,35–38]).
In this approach, the focus is on the process; entrepreneurial competencies should not
be viewed as inputs or outputs, but as context-dependent processes of learning. En-
trepreneurial processes are often iterative rather than linear [39], which means that also
entrepreneurial attitudes, intentions and behavior become dynamically interrelated [40]
and they may vary in different performances [41]. This dynamic runs through experimental
learning, thus transforming entrepreneurial learning into a process in which knowledge
is created through the transformation of experiences [42] and, according to the socio-
constructivist approach, new knowledge is then created and revised (collectively) in a
social context.

According to Man and Chan [43], entrepreneurial competencies consist of personal
attributes, knowledge, and skills. Considering that entrepreneurship competences are
highly diversified, Bacigalupo et al. [44] build an entrepreneurial competency framework
that includes opportunity identification, entrepreneurial skills that represent resources,
action areas, and a list of 15 competencies. Gianesini et al. [45] compared models and
classifications of entrepreneurial competencies, arguing that entrepreneurial competencies
include personality traits, entrepreneurial knowledge and skills. Each classification states
that personal qualities are an inherent part of entrepreneurial competencies, which are the
focus of this article.

According previous research [19], the underpinnings of entrepreneurial thinking and
behavior involves a range of competencies, such as, (1) trust, (2) getting to know yourself,
(3) cooperation, (4) learning to set goals, (5) practicing success and (6) creating pathways
to future studies and working life. The model is based on Borba’s [46,47] psychological
and educational work of creating self-empowerment, which can also be formed in group
activities (see [48–50] and through experiential learning, e.g., [42]). At first, an individual’s
self-esteem builds on three key elements, which are basic security, selfhood and affiliation
(see [1–3]). Moreover, the environment, which involves opportunities for cooperation
(see [3,6]), has an important role in their development in which one can form a more
specific and realistic picture of themselves. As a result, goal setting (see 4) and success
(see 5) of the individual will improve. Thus, the importance of external control gradually
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decreases, and the individual does not need to rely on others’ opinions, but he/she becomes
internally driven through self-empowerment.

All six modules of entrepreneurial learning concern the aspects of an entrepreneurial
way of thinking as well as behavior, which fosters creativity, taking risks and solving
problems. As an example, in terms of cooperation, a student may find new creative ways
to develop friendship. In terms of developing self-trust, a student will create solutions for
a problem which may arise when presenting new ideas aloud. In terms of goal-oriented
behavior, students also set goals for themselves and accomplish them without being
discouraged by problems and hardships. The individual is also able to find alternative
solutions and minimize problems in challenging situations. Therefore, entrepreneurial
behavior is a way of thinking and acting, not just about establishing a company, although
this approach is also supported (e.g., working life and entrepreneurship), and can be seen as
a career opportunity among other options. This is supported by, e.g., [37,51,52]. approaches
to entrepreneurial learning by raising academic debate on holistic understanding of the
work-life, in which individuals can find their own meaningful ways to contribute after
having developed an entrepreneurial mindset.

2.2. Team Learning Model Employed in TAMK Proakatemia

Next, we describe team learning as a pedagogical concept and method to empower
entrepreneurial learning within higher education students. Team learning is based on
holistic and situated concept of human beings as the basis of education (e.g., [53,54]), in
which team coaches support the students’ ownership of their own learning processes and
the goals of the team enterprise throughout their study path. One major difference between
individual coaching and team coaching, is that in the latter, the coach will always have to
encounter each student as a unique human being. At the same time, they help the students
in guiding their attention and intention to relationships, and how they affect the ‘good of
the whole’—the team and the community. Where individual goals clash with the goals
of the team or appear irrelevant in relation to those goals, the coach must also be ready
to engage in dialogue with the student about his or her priorities and, if necessary, to
challenge them.

The role of the team coach in professional higher education (for example, in Finnish
universities of applied sciences) differs significantly from the traditional role of a lecturer
in a conventional university setting. The primary task of the team coach is not to act as
an expert source of information on a specific topic, but to assist the team and individual
team entrepreneurs in guiding their attention and energy to the team learning processes
and the goals set by the team and the individuals for themselves through dialogue [55,56].
Team coaches also give feedback with the aim of encouraging critical reflection and trans-
formative or double-loop learning [57] where their focus is on critically examining the
habituated ways of thinking and action instead of focusing solely on the student behavior
or assumed knowledge.

Entrepreneurial team learning approach in TAMK Proakatemia, also referred to as
‘experiential action learning’ [58] is originally based on ‘Tiimiakatemia’ team learning
methodology developed in the beginning of 1990′s by Johannes Partanen in the Jyväskylä
University of Applied Sciences. Team learning approach differs from other forms of action
learning in that it highlights the relationship between the individual and the team, as well
as the whole learning community, and the role of this relationship in the transformative
learning process. In TAMK Proakatemia, the original Tiimiakatemia model has been
developed further to facilitate greater student autonomy and participation in the strategic
leadership of the community and the degree programme. Team enterprise in TAMK
Proakatemia is a holistic and relational framework [59] in which the learning process takes
place in a platform of collaborative learning and experimentation for the students. Team
coaching in Proakatemia focuses on both collaborative team learning and the personal
growth of individual students. Team learning environment and coaching in Proakatemia is
expected to facilitate the development of skills needed in teamwork, collaborative product
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development and problem-solving, leadership and management, as well as sales and
marketing and to help the students develop a clearer vision of their own strengths and
motivations as entrepreneurs and business professionals.

2.3. Team Learning and the Development of Entrepreneurial Competencies

Team learning model implements Seikkula-Leino’s [52] and Seikkula-Leino’s and Sa-
lomaa’s [19] approach to fostering and assessing entrepreneurial competencies in practice,
focusing on both collaborative team learning and the personal growth of individual stu-
dents. Team learning is a pedagogical concept and method utilized in our case study, while
entrepreneurship is a unit entitled Proakatemia within Tampere University of Applied
Sciences, in which students can accomplish Bachelor’s Degree in Business Administration.
In annual graduate feedback for universities of applied sciences, collected by Finnish
Ministry of Culture and Education, Proakatemia has received consistently higher marks
from its current students than any other degree program in the university [60,61]. When
interviewed about their experience in Proakatemia, and how it has helped them succeed as
entrepreneurs, the members of the alumni who are business owners or leaders often refer
to the team as a practice environment and the development of their ability to learn new
things that they need in developing their business independently through, for example,
the habit of reading books which they developed in Proakatemia. Many also indicate
the coaching in Proakatemia as a transformational influence in their lives. Qualitative
study of Proakatemia alumni views from 2017 [62] showed that entrepreneurs graduated
from Proakatemia do not necessarily view economic success as the self-evident goal of
entrepreneurial activity. They may also equate success with ability to provide a living for
themselves and employ others, ability to focus on a particular professional field or to create
a ‘workplace of dreams’ for themselves and others. For the interviewed entrepreneurs and
managers, money is often viewed as a means of livelihood and a reward for a job well done
and taking responsibility.

For the interviewed alumni members, success as an entrepreneur has required a
positive attitude toward experimentation and trying out new ideas, as well as reasonable
tolerance for risk and uncertainty. They viewed the trust and encouragement by other
team members as a major influence in developing their entrepreneurial attitude. The role
of the coach as someone who encouraged, supported and challenged them to think for
themselves and leave their ‘comfort zone’ was seen as instrumental in their choosing to
start their own enterprises after graduation. Alongside the important influences of the
team and the coach for later success as entrepreneurs and managers, the alumni members
mentioned the importance of own office facilities in Proakatemia and the significance of
the wider community during the studies.

Based on these experiences, we conducted a quantitative case study in order to
examine if the key entrepreneurial competence areas (see Table 1) can be developed through
the above-mentioned concepts and practices. In the following section, we will introduce
the research setting and the methodology of our study.
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Table 1. Description of entrepreneurial competencies in university context. After [19,46,47].

Competence Area Description

Trust and Respect There is trust between the students, academia, staff, and in the organization (university) as a
whole. There is trust enough to allow mistakes that may lead to new solutions or ideas.

Everyone is Special
Students have an understanding of individual respect, and students are given the space and
opportunity to act individually. Individuals are open to express their ideas and thoughts.
This also promotes new, innovative ways to study and work.

Open Collaboration
A collaborative approach is encouraged in studies. Students are proud of the team spirit.
Ideas are shared. Furthermore, the university does not cooperate only internally. Students
are developing their external networks and communication.

Towards Goals

The achievement of personal and group goals is supported at the university. Students are
encouraged to seek out new opportunities and ways of doing things to achieve goals. The
community participates in decision making. Meaningful changes in a working and learning
community bring improvements to the studies.

Competence and Pleasure

Students’ skills are recognized, and they have an opportunity to leverage their strengths at
the university. There is a feeling that students are able to positively influence one another’s
results. Students evaluate whether objectives have led to results. Continuing evaluation
supports reaching the goals during studies and promotes the feeling of satisfaction.

Working Life and Entrepreneurship

The university supports the development of understanding of different fields and
professions, and networking and partnerships with working life and the society around that.
The university encourages the development/further development of ideas, solutions,
services, or business ideas for customers or other target groups. Moreover, understanding
and interest in entrepreneurship is shared within the university students.

3. Materials and Methods

3.1. Case Study Overview

The Finnish higher education landscape is based on a dual model consisting of re-
search universities and universities of applied sciences as high-level vocational institutions.
The Universities of Applied Sciences (UAS) are especially active in collaborative RDI ac-
tivities and they collaborate with a range of different stakeholders. The Finnish UASs are
considered to be significant promoters of innovation, particularly through their strong
business and work-life connections. As Seikkula-Leino and Salomaa [19] observed, strong
entrepreneurial competences of both staff and students would further strengthen the
establishment of linkages with external partners and other collaborative initiatives.

The selected case unit Proakatemia is part of Tampere University of Applied Sciences
(TAMK), which is among the largest UASs in Finland. TAMK is a multidisciplinary higher
education institution, and it provides many BA and MA degree programs, especially in
health and wellbeing, business studies, and technology, and has over 13,000 students and
ca. 800 staff members. TAMK has strong working life connections, and the management
has committed towards becoming an entrepreneurial organization [63]. TAMK’s mission
statement emphasizes the importance of developing collaboration as well as the higher edu-
cation’s societal role: ‘Our strong orientation towards working life ensures the best learning
possibilities for our students. Furthermore, we are involved in research, development and
innovation which specifically target the development needs of working life.’ In 2019, TAMK
became a member of the newly established Tampere Higher Education Community, after
the merger of the former University of Tampere and Tampere University of Technology in
2019. Currently, there are ca. 150 students and 12 team coaches in Proakatemia. Since being
founded in 1999, Proakatemia students have started 46 team enterprises. During recent
years, the overall turnover of companies operating in Proakatemia has been about EUR
1.2 million per year: For example, the community has also had a set goals for increasing
the overall revenue of the team enterprises by 20% yearly from 2014 (EUR ~400,000) until
2019 (EUR ~1.2 million). However, not only business development is emphasized, but the
students are encouraged to develop their literacy knowledge and reading competencies
while focusing on the psychological wellbeing of the team entrepreneur students.

Daily work in TAMK Proakatemia is led by the board of leaders which consists of
one team entrepreneur student from each team enterprise, the Head Coach of Proakatemia
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who is the only member of the teaching faculty in the board of leaders, and the Assistant
Coach, a team entrepreneur student hired by TAMK to assist the coaches in managing
the community and to work with the leaders of team enterprises, the Marketing and
Communications Team, the International Team and the more recently formed Data Team.
The strategic leadership roles of the Assistant Coach, as well as the leaders of the Marketing
and Communications Team and the International Team have become more visible during
the last few years. This has significantly helped to expand Proakatemia’s visibility and
reach both in locally and internationally.

The main forums for dialogue in Proakatemia are training sessions where whole
teams participate two times three to four hours each week and which are usually planned,
led, and facilitated by the team entrepreneur students themselves. The training sessions
usually focus on a theme or topic that the team entrepreneur students have identified as
an important one. There is a formal curriculum in Proakatemia but rather than listing
the required content and topics for teaching, it outlines the entrepreneurial team learning
process (based on core values of Proakatemia) and the expected learning outcomes. This
way, the control over content and topics to be learned remains almost entirely with the
learning community, the team enterprises and the students themselves.

3.2. Research Design and Target Group

Previous studies imply that the development of entrepreneurship by entrepreneurship
education is not straightforward in an academic education [64–66], nor creating ‘real
entrepreneurship’ [67,68]. Furthermore, there is no clear understanding of what kind of
entrepreneurial competencies is needed to empower entrepreneurship by entrepreneurship
education (e.g., [69]). Reconfirming past reviews and meta-analyses, it has been seen that
entrepreneurship education impact research still predominantly focuses on short-term
and subjective outcome measures, and also tends to severely under describe the actual
pedagogies being tested [70].

These findings provided a profitable starting point for our study, allowing us to
build on existing viewpoints related to entrepreneurial competencies in the context of
higher education. Thus, we wanted to further investigate how different students study-
ing in different entrepreneurial related courses or programs perceive entrepreneurialism
within the TAMK university, and how these students perceive the development of their
individual entrepreneurialism. It is also interesting to see how pedagogically successful
entrepreneurship education programs, such as Proakatemia, supports the development of
entrepreneurial competencies. All students in Proakatemia establish a company (registered
as a co-operative) together with their peers, and about 40% of those students continue
as entrepreneurs after their studies. Therefore, we compare how the entrepreneurial
competencies have developed during university studies of students from different study
programs. We have selected two groups for the comparison: (1) Proakatemia students
(N 21) in their final years of their studies, and (2) non-Proakatemia students (N 43) coming
from various disciplines, and having a slight interest towards entrepreneurship, since
they attended a mini-course of entrepreneurship education called ‘Summer Challenge’, in
May–June 2020. The collection of the data was implemented in May–June 2020 by two sets
of SKILLOON assessment tools focusing on (1) the entrepreneurialism of university, and
(2) the self-assessment of entrepreneurial competencies.

3.3. Research Questions and Assessment Tools

The research questions are following:

1. How do students assess the entrepreneurialism of their university in Tampere Higher
Education Community?

1.1. How do Proakatemia students of the entrepreneurialism of their university?
1.2. How do other, not Proakatemia students, in the Tampere Higher Education

Community assess the entrepreneurialism of their university?

83



Sustainability 2021, 13, 7373

1.3. How do the assessments of Proakatemia and other students in the Tampere
Higher Education Community differ?

2. How do students self-assess their entrepreneurial competencies?

2.1. How do Proakatemia students in Tampere Higher Education Community
self-assess their entrepreneurial competencies?

2.2. How do other, not Proakatemia, students in the Tampere Higher Education
Community self-assess their entrepreneurial competencies?

2.3. How do the self-assessments of the entrepreneurial competencies of Proakatemia
and other Tampere Higher Education Community students differ?

Overall, our study continues previous ‘entrepreneurial organization research’ im-
plemented by SKILLOON (www.skilloon.com, accessed on 10 December 2021), which
is an official education concept of Education Finland supported by the Finnish National
Board of Education. SKILLOON involves assessment tools of entrepreneurial activities
and a mentoring program for learners. It is created in research cooperation with schools
and universities, and it is used for education and research purposes. Thus, this study
builds on a series of entrepreneurial organization research, which initially took place in
August–May 2020. In the first part, entrepreneurial staff competencies were studied by
using Seikkula-Leino’s theoretical approach as in this study, thus also applying SKILLOON
assessment tools for university staff. In the first research setting, the staff assessment
tools were analyzed to be reliable and valid, and the phenomenon has been examined
through a multidisciplinary approach, and with a range of different assessment tools and
two different respondent groups. In general, Cronbach’s alpha levels varied from 0.60 to
0.95. In addition, in our previous studies, the SKILLOON assessment tools have been
successfully used in the corporate world (e.g., Wihuri Group, Property Management Asso-
ciation, Raisio, pharmacies etc.) between 2012–2015. These individual studies confirm the
reliability of the assessment tools; as an example, Cronbach’s alpha levels varied in different
categories between 0.67–0.96 [19]. However, there is still room for further development
of the assessment tools and research design for other target groups, which is our focus in
this study.

The SKILLOON assessment tool, targeted to students, has two sets of different as-
sessment tools, each of which included six sets of research questions. The first assessment
tool contained an evaluation of the different (entrepreneurial characteristics) of the orga-
nization. The second assessment tool focused on self-assessment of the students. Each
of these two assessment tools contained between five to seven claims. The respondents
specified their level of agreement or disagreement on a symmetric agree/disagree scale
between 1–10, where 1 meant that the respondent fully disagreed with the claim, and
10 that the respondent fully agreed. Each competence area forms an individual summation
notation, by calculating each respondent’s mean for each set of questions. The tables below
show examples of survey questions for evaluating the school (Table 2) and self-evaluation
(Table 3).
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Table 2. Examples of survey questions and statements.

Competence Area Evaluation of the School (The 1st Assessment Tool)

Trust and Respect

1. Common rules are characterized by a mutual understanding between the school staff and
the students.

2. There is open communication between students and the entire staff, which makes, for
example, the presentation of “crazy” ideas possible.

3. A climate of mutual trust prevails between the students and the teaching staff.

4. Students can rely on promises made by the teaching staff.

5. The procedures applying to students are clear.

6. In our view, mistakes made lead to new solutions or ideas.

Everyone is Special

1. There are opportunities to point out students’ knowledge or appreciation.

2. The unique features of individual students are valued and taken into account.

3. Teachers and/or friends pay attention to students’ personal life (birthdays, hobbies etc.)

4. Students feel that they are valued as individuals.

5. In school, we experience the feeling that the entire community is valued.

6. In our school students have the opportunity to take risks, and there is no need to be afraid
of failure.

Open Collaboration

1. Pride in the school’s team spirit is clearly visible among staff and students.

2. In our school, we encourage a collaborative approach.

3. The atmosphere in our school suggests that we keep our ideas to ourselves.

4. The school staff and students want to work for the benefit of the whole school—not just for
their own benefit.

5. There is a team spirit among students.

6. We actively develop cooperation with other people and organizations outside the school.

Table 3. Examples of survey questions and statements in students’ self-evaluation.

Competence Area Students’ Self-Evaluation (The 2nd Assessment Tool)

Towards goals and new
opportunities

1. I try to look for alternative solutions to problems.

2. I set goals for my studies.

3. I try to create an encouraging atmosphere with my friends in order to achieve better results.

4. New things related to school operations make me interested in school.

5. I think about new ways of making my studies more effective.

Competence and Pleasure

1. I am also happy to try absolutely impossible things.

2. I can also take advantage of my weaknesses.

3. After failures, I know how to direct my focus forward, towards new goals.

4. I have evaluated how effectively my set objectives have guided me towards my results.

5. I also discuss the objectives I have set with others.

3.4. The Analysis of the Data and Reliability

Analysis of variance (ANOVA) was used to examine the differences between the means
of different groups. The necessary assumptions concerning the normality and uniformity
of deviations were appropriately addressed. After this, a suitable method (parametric vs.
non-parametric) was chosen. The reliability of every assessment tool was examined by
calculating the Cronbach’s alpha coefficients. Internal consistency of the assessment tools
is measured with Cronbach’s alpha. All the alphas are either good or excellent (Table 1),
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ranging from 0.63 to 0.90. The table below (Table 4) shows the measurements for the
consistency of the assessment tools by Cronbach’s alpha.

Table 4. Measuring the consistency of the assessment tools by Cronbach’s alpha.

Student’s Self-Evaluation Cronbach’s Alpha

1. Trust and respect 0.80
2. Everyone is special 0.63
3. Open collaboration 0.88
4. Towards goals 0.86
5. Competence and pleasure 0.82
6. Working life and entrepreneurship 0.83

Evaluation of the School

1. Trust and respect 0.86
2. Everyone is special 0.90
3. Open collaboration 0.82
4. Towards goals 0.89
5. Competence and pleasure 0.90
6. Working life and entrepreneurship 0.86

3.5. Generalization

TAMK provides an interesting case of HEI, as it has a strategic aim to strengthen
entrepreneurial skills and competencies on an organizational level. Our current case study,
as a second part of ‘entrepreneurial organization research’ targeted to students, together
with the previous case study of staff, provides a suitable platform for investigating how
these organizational goals can be detected in different individual members’, as staff’s
and students’, attitudes, beliefs, and behavior. According to Cohen, Manion, and Morri-
son [71], the generalizability of single experiments, such as case and pilot studies, can be
further extended through replication or multiple experiment strategies [72]. This allows
individual case studies to contribute to the development of a growing pool of data for even-
tually achieving a wider generalizability. Therefore, the results obtained from this study
contribute to ‘analytic’ rather than ‘statistical’ generalization to build on further studies.

4. Results

In this section, we will summarize our main research results according to each re-
search question.

4.1. How Do Students Assess the Entrepreneurialism of Their University in Tampere University
Higher Education Community?

Students in the Tampere Universities assess the entrepreneurialism of their university
to be high with an overall score 3.19 (1 = Poor, . . . , 4 = Excellent). Within the six assessment
tools averages are Trust and respect 3.29, Everyone is special 3.23, Open collaboration 3.22,
Towards goals 3.25, Competence and pleasure 3.14 and Working life and entrepreneurship
with the lowest score 3.02.

4.1.1. How Do Proakatemia Students of Tampere Higher Education Community Assess the
Entrepreneurialism of Their University?

In Table 5 and Figure 1, it can be seen that the students of Proakatemia consider the
level of entrepreneurialism of their university to be very high. Within the six assessment
tools averages are Trust and respect 3.63, Everyone is special 3.64, Open collaboration 3.54,
Towards goals 3.61, Competence and pleasure 3.52 and Working life and entrepreneurship
with the lowest score 3.27.
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Table 5. Assessment of entrepreneurialism within Tampere Higher Education Community.

Proakatemia Students, Mean Non-Proakatemia Students, Mean Sig.

Trust and respect 3.63 3.13 8.147 × 10−6 ***
Everyone is special 3.64 3.03 1.727 × 10−6 ***
Open collaboration 3.54 3.07 1.135 × 10−5 ***
Towards goals 3.61 3.07 1.028 × 10−5 ***
Competence and pleasure 3.52 2.96 9.3 × 10−6 ***
Working life and entrepreneurship 3.27 2.90 0.002729 **

Note: ** p < 0.01. *** p < 0.001.

Figure 1. Evaluation of the school (n = 64).

4.1.2. How Do Other, Non-Proakatemia Students, in the Tampere Higher Education
Community Assess the Entrepreneurialism of Their University (TAMK or Tampere
University)?

Furthermore, non-Proakatemia based students assess the entrepreneurialism of their
university to be rather high. In the Table 5 can be seen that the averages of each assessment
tool are 3.13, 3.03, 3.07, 3.07, 2.96 and 2.90, respectively.

4.1.3. How Do the Assessments of Proakatemia and Other Students in the Tampere Higher
Education Community Differ?

When assessing the entrepreneurship of the Tampere Higher Education Community,
the scores depend a lot on whether the respondent is studying at the Proakatemia or
not. In all the assessment tools, the differences between groups are statistically significant
(Table 5). It was examined by Mann-Whitney U-test. Proakatemia students rate university’s
entrepreneurship at a higher level than non-Proakatemia students in all six assessment
tools, although both rate university entrepreneurship as very high. The lowest mean in both
groups is in the assessment tool working life and entrepreneurship (Figure 1). Proakatemia
students have the average of 3.27 and non-Proakatemia students have the average of 2.90.
Within Proakatemia students the highest mean (3.64) is in the assessment tool Everyone is
special and within non-Proakatemia students the highest mean (3.13) is in the assessment
tool Trust and respect.

When examining individual questions inside the assessment tools, altogether in two
questions the averages of the two groups are almost the same (“We actively develop coop-
eration with other people and organizations outside the school” Proakatemia average is
3.23 and non-Proakatemia average is 3.21, and “In our school we are guided to develop our
own CVs or portfolios which can be used, for example, in looking for a job.)” Proakatemia
average is 3.11 and non-Proakatemia average is 3.17. Only in question “In our school we
are guided to look for a job (for example jobs during weekends/holidays etc.)” the students
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of Proakatemia have a very low score (2.08), lower than those studying in non-Proakatemia
(2.91). The biggest difference (1 or over) in averages is in questions “In our school we do
brainstorming about our business ideas and/or create jobs for ourselves.” Proakatemia
average is 3.93 (very high score) and non-Proakatemia average is 2.72, “Together we think
about new solutions and/or policies for the development of our school.” Proakatemia
mean 3.73 and non-Proakatemia mean 2.73 and “In our school we practice job hunting.”
Proakatemia average is 3.89 and non-Proakatemia average is 2.89. All of these questions
mentioned above are in assessment tool Working life and entrepreneurship except the
question “We actively develop cooperation with other people and organizations outside
the school” is in assessment tool Open collaboration.

The result in the assessment of Trust and respect reflects the values that are explicitly
promoted in Proakatemia. Trust is put forward in the “Value path” of Proakatemia as the
basic building block of entrepreneurial team learning and the community that supports
their development. The measure for “Everyone is special” appears to reflect the focus
on coaching encounters with individual students, as well as the interplay of the whole
team and each individual team member. Open collaboration measures could reflect the
open leadership structure of Proakatemia, as well as the intention of the coaches and the
students to build and maintain a safe and collaborative environment.

4.2. How Do Students Self-Assess Their Entrepreneurial Competencies?

The sum variables were formed from the responses of 64 students: Proakatemia
students and non-Proakatemia students.

4.2.1. How do Proakatemia Students in Tampere Higher Education Community
Self-Assess Their Entrepreneurial Competencies?

The averages of each sum variable are very high as we can see from Table 6—they
all are clearly above the mid-range 2.5. The highest average is in the measurement tool
Trust and respect and the lowest average is in measurement tool competence and pleasure.
We conclude that students in Proakatemia assess their own entrepreneurial competencies
very highly.

Table 6. Self-assessment of the entrepreneurial competencies of students (n = 64).

Proakatemia, Mean Non-Proakatemia, Mean Sig

1. Trust and respect 3.47 3.16 0.0142 *
2. Everyone is special 3.29 3.21 0.3639
3. Open collaboration 3.31 3.13 0.1398
4. Towards goals 3.33 3.19 0.07621
5. Competence and pleasure 2.93 2.88 0.7443
6. Working life and entrepreneurship 3.11 3.01 0.5046

Note: * p < 0.05.

4.2.2. How Do Other, non-Proakatemia Students in the Tampere Higher Education
Community Self-Assess Their Entrepreneurial Competencies?

In this case, the averages of each sum variable are high and above the mid-range. The
highest average is in the measurement tool ‘Everyone is special’ and the lowest average is
in the measurement tool ‘Competence and pleasure’.

4.2.3. How Do the Self-Assessments of the Entrepreneurial Competencies of Proakatemia
and Other Tampere Higher Education Community Students Differ?

It was investigated with analysis of variance (ANOVA) whether there were any
differences between the means of Proakatemia students and non-Proakatemia students.
Only statistically significant difference was in the assessment tool Trust and respect. From
Table 6 and Figure 2, we can indeed agree with these results. Although the averages of
Proakatemia students are slightly higher than the averages of non-Proakatemia students
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there is more dispersion in the answers of students not in Proakatemia which can be seen
from Figure 2. This dispersion could be explained by the fact that there are significantly
more respondents among the students not in Proakatemia than the students in Proakatemia.

Figure 2. Self-evaluation (n = 64).

Self-evaluation assessments appear to confirm that the team learning and coaching
methodology, the integrated curriculum and the open leadership structure of Proakatemia
provide a solid basis for developing entrepreneurial capabilities. It would seem that those
measures which are most emphasized also by the structures of the learning community
(trust and respect, open collaboration and goal-orientation) are also assessed highest in the
students’ self-evaluations. In most measures for the non-Proakatemia group of respondents,
the near opposite was true and the students in this group more often rated themselves
higher than their institution in terms of entrepreneurialism.

However, the applicability of the results in other contexts may be limited because the
participants of the study have a strong interest in entrepreneurship. All the participants
have taken part in entrepreneurship education courses offered by Tampere Higher Educa-
tion Community, and may thus be expected to be more oriented towards entrepreneurship
than Finnish university students in general. Moreover, students in Proakatemia commit
themselves to work in an entrepreneurial team and as an actual co-operative team enter-
prise for the duration of their studies (~3.5 years) which in itself indicates a significant
entrepreneurial intention on their part. Therefore, we suggest further studies comparing
the competencies of new students in both Proakatemia and other programs in the Tampere
Higher Education Community with recent graduates from both groups. Another matter
that requires further studies is the applicability of the results in multicultural groups and
in other cultural contexts.

5. Discussion and Conclusions

The results indicate that the chosen case university has strong working life connec-
tions, and the management has committed towards becoming an entrepreneurial univer-
sity. Our results are thus in line with our previous study, in which we investigated the
entrepreneurial staff competencies at Tampere University of Applied Sciences (Seikkula-
Leino & Salomaa 2020). It also suggests that the Proakatemia program is efficient in
educating the students to become entrepreneurs, and to think and act entrepreneurially.
Proakatemia has been running for over 15 years and the success of the program has been
evident. In Proakatemia, all students establish their company, and about 40% of those
students continue as an entrepreneur. Furthermore, the concept has been disseminated
to Europe, Latin America and China. Even though Proakatemia evidence is “strong” in
practice, we still have had concerns about its quality from the research point of view.
Previous studies imply that the outcomes of entrepreneurship education are not straightfor-
ward [64–68]. Furthermore, recent studies emphasize the need of studying used pedagogy
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in the field to understand the phenomenon of entrepreneurship education and learn-
ing (e.g., [70]). Therefore, there was a definite need for our study; do we do “the right
things” in Proakatemia entrepreneurship education (or do we only think so)? What kind
of entrepreneurial competencies do we develop having team learning as our pedagogy?
Then, how these Proakatemia students might differ compared to other students joining
entrepreneurship education courses provided by Tampere Higher Education Community.

These questions provided a profitable starting point for our study, allowing us to build
on existing viewpoints related to entrepreneurial competencies in the context of higher
education. Thus, we wanted to further investigate how different students studying in
different entrepreneurial related courses or programs perceive entrepreneurialism within
the TAMK university, and how these students perceive their individual entrepreneurial
competencies. Proakatemia curriculum and team learning method both allow the students
high degree of freedom in following their own interests within the studies and enable them
to dedicate time and effort on developing capabilities in the areas they feel they need to
develop. The primary constraints or guiding factors in this, such as in most aspects of
studies in Proakatemia, are the pressure coming from the team for each student to contribute
to its success (often measured in terms of both, economic success and the development
of the team and its members) and the Proakatemia curriculum which translates into
personal study plan for each student. Students in Proakatemia are connected with working
life organizations and entrepreneurs mainly through commercial projects where those
organizations are their paying customers. This allows them to build real-life business
relationships already during their studies. Proakatemia also has a very active alumni
network of entrepreneurs and business professionals which provides events for dialogue
and knowledge sharing, mentoring for current Proakatemia teams and individual students,
as well as new business opportunities. The degree to which the current students utilize
these structural affordances depends on the individual interests and personality.

Even though Proakatemia students’ entrepreneurial assessments are generally very
positive, it is interesting to note that Proakatemia students’ individual assessments are
lower compared to the other students. Given the nature of the degree program this some-
how understandable; as previously described, at Proakatemia students have to challenge
themselves genuinely as entrepreneurs in the business world. In this way, perhaps they
do not share too idealistic perceptions of entrepreneurship change, and students look at
themselves more critically. On the other hand, the added value of Proakatemia is highly
evident in the results, demonstrated by the consistency in the way in which the students
assessed the entrepreneurialism of the community. This is also highlighted in open collabo-
ration measure that could reflect the open leadership structure of Proakatemia, as well as
the intention of the coaches and the students to build and maintain a safe and collaborative
environment. Proakatemia also has an explicit process for setting the renewed vision for
the whole community every five years, and each year the coaches and the leadership team
together select a specific development theme for the community.

These results are also in line with the yearly feedback from recent graduates collected
on a national level also suggests that team learning model in Proakatemia provides a holistic
learning environment where different elements that contribute to students’ personal growth
are well-balanced [60,61], while some degree programs may attain higher marks from
their graduates on some aspects of the learning process, guidance and the environment,
Proakatemia gets consistently high marks on measured satisfaction on learning process
guidance and the environment, including the use of process and peer feedback, which
supports the utilization of team learning as a driver of entrepreneurial competencies.

This is evident in the survey results, which stress developing trust and respect in coop-
eration within teams. This reflects the values that are explicitly promoted by Proakatemia.
As previously described, trust is promoted in the ‘value path’ of Proakatemia as the basic
building block of entrepreneurial team learning, in which the community supports its
development. These findings suggest that the Proakatemia concept could be utilized not
only in the development of higher education curricula, but also in other levels of education,
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such as leadership training and continuous education. The various educational concepts of
the Proakatemia are already being utilized internationally, such as “From Teacher to Coach
Training”, in which traditional academic teacher role shifts towards a coach role enhancing
team learning. However, further studies will be needed to validate the utilized conceptual
framework of entrepreneurial learning

Based on these results, we conclude that the Proakatemia pedagogical concept facili-
tates the learning of the entrepreneurial competencies (e.g., [19,30,31,33,36–38,40]). There-
fore, these results provide insights for universities aiming to develop their curricula,
programs and pedagogy. However, we recommend further studies; for example, the
conceptual framework used in this study and its evaluation could be approached from
a qualitative point of view to increase knowledge on the effectivity of its’ adaptations in
different educational contexts.

In conclusion, this study contributes to the development of theory-based framework of
entrepreneurial competencies and their pedagogical operationalization within the context
of higher education. As an implication for practice, we encourage to adapt Proakatemia
pedagogy and further develop it, e.g., with the higher education’s own needs in mind.
Furthermore, we have introduced novel assessment tools for higher education students’
entrepreneurial competencies by introducing a new framework for self-evaluation, which
has previously been applied to assess the development of higher education staff’s en-
trepreneurial competencies. Overall, the research has increased our understanding of the
development of entrepreneurial competencies, their realization, and their assessment and
validation towards sustainable transformation within societies.

The results of the study also indicate the need for further comparative studies, includ-
ing new students and recent graduates, as well as studies conducted using the framework
with multicultural groups and in other cultural contexts.
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Abstract: The role of entrepreneurs in attaining Sustainable Development Goals (SDGs) is paramount.
Entrepreneurs with strong awareness and commitment to sustainable development help to attain
almost all SDGs, as they create businesses that will help employment, eliminate poverty, provide
decent work and economic growth, help to reduce hunger, assist in attaining good health and
wellbeing, help to achieve affordable and clean energy, and enhance their industries. Realizing the
importance of entrepreneurs and entrepreneurship, the government of Malaysia has taken proactive
actions to develop and inculcate the entrepreneurial mindset through entrepreneurship education at
higher education. This study aims to apply the Theory of Planned Behavior (TPB) to analyze the effect
of an entrepreneurship course on entrepreneurial intentions of the engineering students at Universiti
Teknologi Petronas, as entrepreneurial intention is effective in predicting behavior. A quantitative
technique and descriptive cross-sectional study have been employed to collect data. The result of
this study indicates that the TPB explains and predicts the entrepreneurial intention. However,
the Multigroup Analysis (MGA) results show that attending the entrepreneurship course does not
increase the strength of the relationship between the exogenous and endogenous construct compared
to those who do not attend the course. The results of this study raise a positive implication toward
the improvement of the course curriculum and the teaching pedagogy. An in-depth qualitative study
to understand the issue will help to improve the curriculum and pedagogy of entrepreneurship
education, and eventually enable a realization of the government’s aspirations.

Keywords: entrepreneurship education; entrepreneurial intention; Theory of Planned Behavior;
multigroup analysis; Sustainable Development Goals

1. Introduction

The paradigm of education is shifting from traditional towards entrepreneurial uni-
versity due to the importance of education as one of the main promoters of Sustainable
Development (SD) [1,2]. The importance of entrepreneurs and entrepreneurship to influ-
ence the overall wellbeing of humans has attracted the attention of governments, and they
have taken proactive actions to develop and inculcate entrepreneurial thought, particularly
through education [3,4]. The interest is evident in the rapid development of entrepreneur-
ship curricula and education programs since the early 80s [5]. In the case of Malaysia,
which is the focus of this study, the government has included in its 2015–2025 Malaysia
Education Blueprint a requirement for academic programs in higher institutions to include
an entrepreneurship course or education as part of the curriculum. The intention is to
produce graduates who can create jobs, instead of graduates who can only search for
jobs [6,7].
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Since Entrepreneurship Education (EE) was introduced into higher education in
Malaysia, many studies have been done to measure the effectiveness of the entrepreneur-
ship programs. Although the themes of most studies are on the effectiveness of the EE, the
scopes and the emphases are different. They emphasize different aspects, such as the effects
of demographics [8] or specific students’ characteristics (need for achievement, locus of
control, propensity to take risk, self-confidence, tolerance of ambiguity and uncertainty, and
leadership) [9]; emotional intelligence dynamics [9]; risk thinking and self-efficacy [10,11];
and proactive personality [10,11]. There are also previous studies on the effect of EE on
entrepreneurial intention [12–17]. However, there is a fundamental issue that has not been
very much discussed in the literature related to entrepreneurial education which is the
effect of entrepreneurial knowledge on the development of the entrepreneurial behavior
of the students. Does knowledge influence behavior? Studies by researchers, including
Krueger [18], Piperopoulos and Dimov [19], and Sabah [20], on the effect of knowledge on
behavior in studies related to the “Theory of Planned Behavior” (TPB) find that knowledge
does not influence the behavior [18,20]. Ajzen [21,22] developed the TPB, and it has been
broadly used in multiple academic perspectives for predicting and understanding human
behavior [22,23].

The fundamental question raised is significant since it will determine the right ap-
proach to the teaching of entrepreneurship courses in universities. Shall the course syllabus
focus on imparting the entrepreneurial knowledge only, or shall it use other approaches that
will enhance the development of the entrepreneurial behavior? These questions motivate
this study to analyze the effect of the entrepreneurship course on entrepreneurial behavior.
Since behavior is not something that can be observed immediately, this study focusses
on the development of entrepreneurial intention among the students. Intention has been
shown to consistently be able to predict behavior [22,23]. The performance of a behavior is
determined by the individual’s intention to engage in it [22,23].

The effectiveness of the entrepreneurship course is measured through the intention of
the students to be an entrepreneur or to be self-employed. This is in alignment with the
aspiration of the government to produce graduates that can create job opportunities. In
doing so, this study employs the TPB model to investigate the influence of the entrepreneur-
ship course towards the entrepreneurial intention. The entrepreneurship course acts as a
moderator in this study, since, according to the TPB, the external variable does not influ-
ence directly, except through the attitudinal variables—the entrepreneurial attitude, the
subjective norm, and the perceived behavior control [5,24]. Therefore, the current study has
employed the TPB to the effect of the entrepreneurial course towards the entrepreneurial
intention. Multigroup analysis (MGA) has been employed to analyze the effects of the
moderator on the entrepreneurial intention. MGA is suggested by. Hair et al. [24] for the
categorical moderators that influence the relationship of all the independent variables and
the dependent variable simultaneously.

The study is conducted on the students that have taken the entrepreneurship course
at Universiti Teknologi Petronas, Malaysia Universiti Teknologi Petronas is one of the
universities in Malaysia that has introduced the entrepreneurship course as a compulsory
course in its academic curriculum. The introduction is in alignment with the government
aspiration. Since the introduction of the course in this university, there has not been
any study performed to analyze the effectiveness of the course in enhancing students’
inclination or intention to set-up a business or to venture into a business upon their
graduations.

This study, with its focus on the role of entrepreneurial knowledge, contributes to the
enrichment of knowledge in the study of the effectiveness of entrepreneurship education.
The outline of the remaining paper is as follows: the proceeding section explains the lit-
erature review, which includes the theoretical framework and hypotheses development,
and the conceptual framework of this study. The following section explains the method-
ology part, followed by the results and discussion. Furthermore, the last part shows the
conclusions, significance of this study, and future recommendations.
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2. Literature Review

2.1. Previous Studies on Entrepreneurship Education in Higher Education in Malaysia

Malaysia, like other developed and developing nations, realized the importance of en-
trepreneurship education, and started to introduce entrepreneurship courses in the middle
of the 1990s. Serious initiatives have been taken to foster entrepreneurship at all levels of
education. Malaysian higher education institutions offer entrepreneurship as a course, as a
specialization under the undergraduate business program, or as a degree program. There
is a growing trend in Malaysia to blend or amalgamate different programs [24,25]. En-
trepreneurship is one of the key engines of economic growth, as described in the Malaysia
Plans and the New Economic Model Strategy. This focus on entrepreneurship as a core fac-
tor of development has contributed to a rising in entrepreneurship study. Cheng et al. [16]
state that despite growing interest in entrepreneurship decisions to become entrepreneurs,
motives for establishing a new venture are very low in students after graduation, and there
is a need to study the effectiveness of the subject and teaching methods [24,25].

There have been many studies performed in this country to analyze the effectiveness
of entrepreneurship education in higher education. Although the theme of the studies is the
effectiveness of entrepreneurship education, the scope and focus of most of the studies vary.
The scope of the studies is mostly confined to a university or group of universities. For
example, researchers Din et al. [13] performed a study on Malaysian students in Universiti
Utara Malaysia to gauge the effectiveness of entrepreneurship education programs. They
examined the effectiveness of the study concerning business planning, risk thinking, and
self-efficacy [25–27]. Similarly, Cheng et al. [16] measured effectiveness as an intention to
start a business. Similarly Othman et al. [12] examined the perception of public university
students towards entrepreneurship education. Understanding the role of entrepreneurship
towards entrepreneurship intention is crucial for universities and policy-makers, as en-
trepreneurship intention is the best predictor of entrepreneurial behavior [27,28]. Table 1
below lists past literature related to the study of the effectiveness of EE.

Worldwide, many studies have employed using the TPB to study entrepreneurial
intention in students in different fields. The TPB has been used to study entrepreneurial
intention in nursing students in South Korea [28]. Similarly, another study has been
performed in Greek universities to study the entrepreneurial intention among business
students [28,29]. The current study has also employed the TPB to study entrepreneurial
intention among students at University Technology PETRONAS, Malaysia. The following
section has discussed the theoretical foundation of the current study.

2.2. Theoretical Framework
Theory of Planned Behavior (TPB)

Ajzen [21,29] developed the “Theory of Planned Behavior” (TPB), and, since then, it
has been used broadly in multiple academic perspectives for predicting and understanding
human behavior [23,29]. For example, marketing researchers and social psychologists
have effectively utilized TPB-based models for practical applications and fundamental
studies [7,29]. According to the theory, human behavior is determined by intentions.
Intentions, in turn, are influenced by three attitudinal constructs: “Attitude”, “Subjective
Norm”, and “Perceived Behavioral Control” [21,29].

Instead of the actual rate of venture creation, which is the more accurate measure of the
effectiveness of the EE, intentions have been used widely to measure the effectiveness [5,29].
This is because, first, it is not practical to measure the actual rate of venture creation, since
a long timelapse between the students graduating and becoming entrepreneurs could
weaken the reliability of the study. Many other factors could affect the decision, and, in
the end, weaken the relationship between education and entrepreneurial behavior [5,29].
Second, the entrepreneurship course affects intentions, as well as behavior, even implicitly,
through attitude changes [21,29]. The TPB provides a complete model of the relationship of
the attitudinal constructs to intention. Thus, through the TPB, the effect of entrepreneurship
education on intention could be determined.
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Table 1. Summary of previous studies on the effectiveness of entrepreneurship education in Malaysia.

Authors Summary

Jumaatbin Mahajar [7]

This study explores the inclination towards entrepreneurship among
university Pendidikan Sultan Idris students. It studies the
relationship of two demographic factors—qualification and program
of study, and their relationship with the inclination towards
entrepreneurship.

Keat [8]

This study examines the relationship between entrepreneurship
education and inclination towards entrepreneurship. The influence of
demographic characteristics and family business background on
university students’ inclination towards entrepreneurship is also
examined. The study is on three public universities.

Mohamed [9]

This paper evaluates the effectiveness of the Basic Student
Entrepreneurial Program (BSEP) among local university graduates
who have undergone the training program in entrepreneurship
development. Three variables under the study are the origin of the
participant, the presence of family members already involved in
entrepreneurial activities, and educational background. The students
are from all over Malaysia.

Othman [11]

This study focuses on the emotional intelligence dynamics that
foresee the choice of entrepreneurship as a career. Entrepreneurs with
high emotional intelligence typically manage their emotions
efficiently, and make decisions and implement actions wisely. The
samples are from 21 Public Universities in Selangor.

Din [12]

The study evaluates the effectiveness of entrepreneurship education
programs on Malaysian university students. It stresses on the
importance of risk thinking and self-efficacy. The sample is from a
public university in Malaysia.

Mustafa [13]

The study analyses the effects of students’ proactive personality, and
the university support environment (education support, concept
development support, and business development support) on
entrepreneurial intentions. The population is a private university in
Malaysia.

Ambad [14]

This study uses the TPB to analyze the relationships of perceived
educational support, perceived relational support, perceived
structural support, personal attitude, and perceived behavioral
control with entrepreneurial intention. The sample is a public
university.

Che Embi [17]

The study explores the effects of students’ entrepreneurial
characteristics (need for achievement, locus of control, propensity to
take risk, self-confidence, tolerance of ambiguity and uncertainty, and
leadership) on their propensity to become entrepreneurs in Malaysia.
The samples are students from the International Islamic University of
Malaysia (IIUM).

Mohd Ariff [18] This study analyzes the relationship of entrepreneurial attitudes with
the entrepreneurial intention through the TPB.

In this study, entrepreneurial attitude refers to the personal desirability in becoming
an entrepreneur [5,29]. It is manifested in the high expectations and beliefs towards self-
employment. Generally, the intention to perform a behavior depends on the personal
attitude towards that behavior [20,30]. On the other hand, the subjective norm is the belief
that is based on the perception of whether people will approve or disapprove of a behavior.
Specifically, it is an individual’s perception of what most people of importance think of
them performing the behavior [30,31]. Perceived behavior control is the belief of the ease
or difficulty of performing the behavior of interest. This reflects the perceived feasibility
of performing the behavior. The belief is based on the perceptions of the ability to have
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the required resources, opportunities, and skills to perform the behavior. The effects of
entrepreneurial attitude, subjective norm, and perceived behavior lead to the formation of
intention. In this study, the entrepreneurial intention is defined as a cognitive condition
that will direct individual attention and action towards self-employment [31–35].

3. Conceptual Model and Hypotheses

The whole discussion of the TPB, as well as the relationship between the entrepreneur-
ship course and entrepreneurial intention can be summarized into the theoretical frame-
work seen in Figure 1. The entrepreneurship course is an exogenous variable that acts as a
moderator. It influences entrepreneurial intention through the three attitudinal variables:
entrepreneurial attitude, subjective norm, and perceived behavior.

Figure 1. The theoretical framework.

Since the entrepreneurship course affects the intention only indirectly through the three
attitudes (attitude towards self-employment, subjective norm, and perceived behavioral
control), it is essential and fundamental to confirm or to establish the relationship of the said
constructs in the TPB model and theory. Hence, the following hypotheses are suggested for
this purpose:

Hypothesis 1 (H1). Students’ high attitude towards self-employment positively influences their
entrepreneurial intention.

Hypothesis 2 (H2). Students’ high subjective norm towards self-employment positively influences
their entrepreneurial intention.

Hypothesis 3 (H3). Students’ high perceived control towards self-employment positively influences
their entrepreneurial intention.

Hypothesis 4 (H4). The effect of entrepreneurship education on attitude, subjective norm, and per-
ceived behavioral control is stronger for the group of students that have attended the entrepreneurship
course than for those who have not attended.

4. Methodology

A descriptive cross-sectional study has been employed to collect data to answer the
research questions, as well as to fulfill the purpose of the study. The quantitative technique
has been chosen for this study to collect data and to analyze them, and to explain the
phenomena of this study (e.g., descriptive, correlation, and inferential statistics) [36]. This
study focused on UTP students that have taken the entrepreneurship course, and those
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who have not taken the course. Most of the students (83%) are from various fields of
engineering. The remaining are information science, management and humanities, and
geoscience undergraduate students. They must take the entrepreneurship course as a
compulsory university course. This study employs a purposive sampling technique, since
it fits the purpose of this research, to determine the effect of the entrepreneurship course on
entrepreneurial intention. GPower is used to calculate the minimum sample size needed,
and the test suggested a minimum sample size of 111 to achieve the power of 0.95. The
same minimum sample size also applies to the two groups for the Multigroup Analysis
(MGA). The survey has been administrated online, including e-mail and WhatsApp. The
respondents have been informed about the purpose of the research. They have been given
informed consent prior to their responses. Many students haven’t shown interest to fill
their response. This approach ensures the method is less sensitive to biases, as no inter-
viewers are involved in the process, and it gives a sense of privacy and flexible time to the
respondents [33,34,36]. The data analysis process has been done using SMART-PLS 3.0
software, and interpreted with descriptive and correlative statistics. In this study, the total
sample size is 230 (after removal of the outliers). For the Multigroup Analysis (MGA), the
total number of respondents that have attended the entrepreneurship course is 111, and
121 respondents have not attended the course. All these numbers equal and surpass the
suggested minimum sample size. There are more male students (60%) compared to female
students (40%). This, however, reflects the population of the university, which has more
male students compared to female students [37,38]. For the students’ academic programs,
the highest percentage of the respondents come from mechanical engineering (23%) and
chemical engineering (22%). They are followed by electrical and electronic engineering
(16%), civil engineering (14%), computer and information science (12%), and petroleum
engineering (8%). The lowest percentages are from geoscience (1%), and management and
humanities (4%). These distributions of the respondents also reflect the actual composi-
tion of the number of students for each program. Management and humanities has just
started its undergraduate degree program, and the total number of students are less than
30 students. Meanwhile, geoscience has the fewest undergraduate students among the
established undergraduate program in UTP.

Questionnaire and Measure of the Constructs

The questions for entrepreneurial attitude are adopted from Heuer and Kolvereid [5],
which consists of four items, measured by a seven-point Likert-type scale ranging from
1 = completely disagree, to 7 = totally agree. Subjective norm questions are adopted
from Heuer and Kolvereid [5], which consists of six items, measured by a seven-point
Likert-type scale ranging from 1 = completely disagree, to 7 = totally agree. The items
for perceived behavioral control and entrepreneurial intention have been adopted from
Heuer and Kolvereid [5], which consists of a seven-point Likert-type scale and a five-
point Likert-type scale, respectively, ranging from 1 = completely disagree, to 7 = totally
agree. Entrepreneurship course construct is a categorical variable that asks the question
of “yes” or “no”. The categorical question allows the construct to test its effect on all
the attitudinal variables at once to understand its indirect effect on the entrepreneurial
intention. Relevant demographics of the respondents are asked to reflect the characteristics
of the UTP students, such as the respondent’s gender, race, age, the discipline of study, and
marital status, along with several control questions, such as whether the respondents have
parents as entrepreneurs, the respondents’ experience as entrepreneurs, and their close
relatives as entrepreneurs.

5. Analysis, Findings, and Discussion

This section deals with the analysis of the measurement and the structural model.
The measurement model deals with the indicators and their relationship with the latent
variables [39–42]. The discussion then proceeds with the findings of the structural model as-
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sessment. The structural model assessment examines the relationship of the inner model or,
in other words, the relationship of the exogenous variables and the endogenous variables.

5.1. Measurement Model

The measurement model deals with the indicators and their relationship with the
latent variables. The fundamental purpose of this stage is to evaluate the assumptions
related to reliability and validity. Reliability is measured through internal consistency or
reliability (Cronbach’s Alpha (CA) and Composite Reliability (CR)). The convergent validity
is measured through the Average of Variance Extracted (AVE). Table 2 below summarized
the results of the assessment of all the above measurements. According to the results in
Table 2, all the factor loadings, AVE, CR, and CA, for the complete model, and the groups
“Attend Class” and “Did not Attend Class”, are above the threshold values. “Attend Class”
refers to the respondents that have attended the entrepreneurship course, and “Did not
Attend Class” refers to respondents who have not attended the class. The cross-loadings
indicate that all the items load more strongly on their constructs in the model (refer to
Table 2).

Table 2. Construct reliability and validity.

Full Sample (230) Attend Class (109) Did Not Attend Class (122)

Construct Items Loadings AVE CR CA Loadings AVE CR CA Loadings AVE CR CA

Entrepreneurial
Attitude

EA1
EA2
EA3
EA4

0.867
0.895
0.884
0.858

0.77 0.93 0.90

0.891
0.911
0.882
0.867

0.74 0.92 0.88

0.823
0.869
0.885
0.852

0.79 0.94 0.91

Entrepreneurial
Intention

EI1
EI2
EI3

0.891
0.935
0.934

0.85 0.95 0.91
0.902
0.942
0.925

0.84 0.94 0.91
0.884
0.925
0.943

0.85 0.95 0.91

Perceived
Behavior Control

BC1
BC2
BC3

0.923
0.911
0.86

0.81 0.93 0.88
0.935
0.918
0.876

0.76 0.91 0.84
0.899
0.889
0.825

0.83 0.94 0.90

Subjective Norm

SN1
SN2
SN3
SN4
SN5
SN6

0.912
0.928
0.937
0.879
0.888
0.891

0.82 0.97 0.96

0.941
0.932
0.944
0.927
0.914
0.934

0.74 0.94 0.93

0.865
0.915
0.93

0.789
0.834
0.803

0.87 0.98 0.97

5.2. Structural Model and Hypothesis Testing

The structural model, or the inner model, is based on the relationship between the
latent variables in the form of exogeneous and endogenous variables. The structural model
path coefficients for the direct model have been assessed to determine the strength and the
significance of the relationship of the exogenous and endogenous variables. Estimated path
coefficients close to +1 or −1 indicate strong positive or negative relationships accordingly.
Results for this study indicate that all the relationships are significant, and variable attitude
has the largest positive relationship with the endogenous variable, intention, followed
by behavioral control, and finally by the subjective norm. Hence, H1, H2, and H3 are all
supported. The path coefficients with the p-values are as in Table 3.
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Table 3. Structural model path coefficients for the complete model.

Hypotheses Std Beta STDEV t-Value Decision

H1 Attitude -> Intention 0.447 0.071 6.291 Accept

H2 Behavioral Control -> Intention 0.301 0.065 4.643 Accept

H3 Subjective Norm -> Intention 0.189 0.071 2.661 Accept

5.3. The Multigroup Analysis for the Moderator Effects

Multigroup analysis (MGA) has been performed to analyze the path coefficient be-
tween the groups, and, eventually, in testing the hypothesis. MGA is suggested by
Hair et al. [43] for the categorical moderators that influence the relationship of all the
independent variables and the dependent variables simultaneously. However, before MGA
can be employed, the Measurement Invariance of Composites (MICOM) test needs to be
run first. This is because group comparisons can be inaccurate unless researchers establish
the invariance of their measures. The variations in the structural relationships between
latent variables could be because of different interpretations or understandings of a phe-
nomenon being measured by different groups rather than due to differences in structural
relationships [44]. The following sections discuss the procedures of MICOM and MGA.

Measurement Invariance of Composites (MICOM)

The MICOM procedure consists of three step-by-step tests. They are the configural
invariance assessment, compositional invariance assessment, and the assessment of equal
mean value and variance across groups. If the configural invariance cannot be established
in step one, then step two cannot be proceeded. Similarly, if, in step two, the compositional
invariance assessment cannot be established, then step three cannot be proceeded.

Step 1: Configural Invariance
Configural invariance involves qualitative assessment of the composites’ specification

across all the groups. The objectives are to ensure identical indicators per measurement
model, identical data treatment, and identical algorithm settings or optimization criteria.
In this study, similar measurement model indicators have been employed to each group
(“Attend Class” and “Did not Attend Class”), as can be observed in the above discussion
of the measurement model. Identical data treatment has been observed, as data for both
groups have been treated similarly. The coding process, and data handling, such as the
treatment of the missing value and the determination of the outliers, have been treated
similarly for each group. Finally, identical algorithm settings or optimization criteria has
been observed, since both groups are going through similar path model estimation methods
and similar structural assessment methods as have been discussed in the previous sections.
As a result of MICOM’s Step 1, it can be concluded that configural invariance has been
established.

Step 2: Compositional Invariance
The next step is to assess the compositional invariance, which focuses on analyzing

whether a composite is formed equally across the groups. In Step 2, a permutation test has
been performed. The result of the 5000 permutations is in the table below. Compositional
invariance exists if the original correlation is greater than or equal to five (5) percent
quantiles. In this case, as shown in Table 4 below, the compositional invariance has been
established, since all original correlations are greater or equal to 5% quantiles.

Step 3: Assessment of the Equality of Composite Mean Values and Variances.
In Step 3, the composites’ equality of mean values and variances across groups has

been assessed. There are two conditions that need to be met. The first is the mean original
difference must fall between 5% boundaries and 95% boundaries. The second is the variance
original difference must fall between the 5% and 95% boundaries. If each condition is met,
then there is a full invariance. However, if only one of the above conditions is met, then
there is a partial invariance. Finally, if none of the conditions above are met, then there is
no invariance. Results of Step 3 show that the above conditions have not been met. The
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results, shown in Table 5 below, do not support the invariance condition. Hence, MGA will
be run to analyze the path coefficient between the two groups.

Table 4. Compositional invariance.

Original
Correlation

Correlation
Permutation

Mean
5.00%

Permutation
p-Values

Attitude 1 1 0.999 0.172

Behavioral Control 1 1 0.998 0.535

Intention 1 1 1 0.974

Subjective Norm 1 1 0.999 0.614

Table 5. Composites’ equality of mean values and variance.

Mean
Original

Difference
(Attend
Course

(1.0)–Did Not
Attend (0.0)

Mean
Permutation

Mean
Difference

(Attend
Course

(1.0)–Did Not
Attend (0.0)

5.00% 95.00%
Permutation

p-Values

Variance
Original

Difference
(Attend

Course (1.0)
Did Not

Attend (0.0))

Variance
Permutation

Mean
Difference

(Attend
Course (1.0)

Did Not
Attend (0.0))

5.00% 95.00%
Permutation

p-Values

Attitude 0.178 0.001 −0.215 0.215 0.086 −0.32 −0.003 −0.291 0.29 0.033

Behavioural
Control 0.371 0.001 −0.22 0.214 0.002 −0.509 −0.001 −0.282 0.28 0.001

Intention 0.307 0 −0.221 0.219 0.01 −0.178 −0.004 −0.266 0.243 0.131

Subjective
Norm 0.418 0 −0.215 0.214 0 −0.441 0.001 −0.28 0.288 0.005

Finally, Multigroup Analysis (MGA) has been performed to analyze the path coefficient
between the groups, and, eventually, in testing the hypothesis. The results are shown in
Table 6 below.

Table 6. Multigroup analysis.

Hypotheses

Path Coefficients-Diff
(Attend Course

(1.0)–Did Not Attend
(0.0))

p-Value Original
1-Tailed (Attend

Course (1.0) vs. Did
Not Attend (0.0))

p-Value New (Attend
Course (1.0) vs. Did

Not Attend (0.0))
Decisions

Attitude ->
Intention −0.308 0.981 0.038

Rejected

Behavioral
Control ->
Intention

0.112 0.193 0.385

Subjective
Norm ->
Intention

0.158 0.165 0.33

From the results, it can be concluded, in general, that attending the entrepreneurship
course (“Attend Course”) does not increase the magnitude of the positive relationship of the
independent variables on dependent variables. In the first relationship of entrepreneurial
attitude towards entrepreneurial intention, the path coefficient difference between the
two groups (“Attend Course” and “Did Not Attend Course”) is negative (−0.308) and
significant (p-value = 0.038). For the second relationship between behavioral control and
intention, the path difference is positive (0.112), but not significant (p-value = 0.385). In
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the last relationship between subjective norm and intention, the path coefficient difference
between the two groups is also not significant (p-value = 0.33). Thus, H4 is rejected.

6. Conclusions

This research aims to analyze the effect of an entrepreneurship course on entrepreneurial
intention through exogenous attitudinal constructs. The respondents are generally second
year students, and the majority of them are engineering undergraduate students. This
is a quantitative study that employs structural equation modeling (SEM) to analyze the
results. Based on the results of the analysis, a few conclusions can be drawn. Firstly,
consistent with many other studies from various disciplines, the results of this study also
show that the Theory of Planned Behavior (TPB) explains and predicts entrepreneurial
intention. The results of the effects of entrepreneurial attitude, perceived behavior control,
and subjective norms on entrepreneurial intention are also consistent with most of the
previous studies [43–47]. All the variables have significant direct effects on the intention.
Based on the results, personal attitude is the main factor affecting entrepreneurial intention,
followed by behavior control, and the least influential is the subjective norms, and this is
consistent with previous studies [47,48]. Similarly, subjective norms, in general, show small
or insignificant effects, and provide inconsistent results.

Secondly, the MGA results show that attending the entrepreneurship course does not
increase the strength of the relationship between the exogenous and endogenous construct
compared to those who do not attend the course. In other words, the entrepreneurship
course does not moderate the relationship between the exogenous and endogenous con-
structs. Furthermore, the group that has not attended the class (“Did Not Attend Course”)
shows a stronger positive relationship between attitude and entrepreneurial intention
compared to the group that has attended the course (“Attend Course”). The findings
of the current study are consistent with a study published in Sweden by Gabriel Linton
and Markus Klinton [48]. They stated that an entrepreneurship course in a structured
classroom environment cannot inculcate entrepreneurial behavior in students. Further, they
argued that the entrepreneurship process is nonlinear, and can not be inculcated through a
structured process. The current study also states that entrepreneurship behavior can not be
inculcated by traditional entrepreneurship courses. Similarly, Santhosh and Dinesh [49]
have also stated that despite taking entrepreneurship courses, students in India are not
willing to opt into startups. Students who graduated from Indian institutions have claimed
that they lack the required set of skills to start their own business. They have shown
dissatisfaction towards entrepreneurial education and entrepreneurial courses. They feel
that the entrepreneurship course taught during their degree program is not enough to
inculcate entrepreneurship behavior in Indian youth. Hence, it can be concluded from the
current study and the available literature that entrepreneurship is a creative and nonlinear
process which requires more than a formal entrepreneurship course.

A study by Ismail et al. [50] shows that different teaching pedagogy results in different
effects of the entrepreneurship education. The didactic or teacher-centric approach (e.g., re-
lying on learning materials, such as PowerPoint slides, notes, textbooks, or online learning
platforms) is effective in enhancing students’ understanding of certain topics. However,
this approach has been criticized for its ineffectiveness in developing entrepreneurial be-
havior, knowledge, and skills [46,48]. Ismail et al. [50] also found that the student-centric
approach in teaching the entrepreneurial course is more effective in the development of
entrepreneurial behaviors among students. A student-centric or experiential learning
model is a learning process by which knowledge is created through the transformation of
experience [49,50]. The entrepreneurship course in UTP, although it does have experiential
learning aspects (such as developing their business ideas, and testing the ideas through a
feasibility study), still focuses on the didactic approach to ensure the students obtain the
understanding and knowledge. The result of this study manifests this approach. Addi-
tionally, the teaching method should be tailored towards the engineering-based product or
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service that is related to the students’ field of study. This will help to make them appreciate
the course, and not feel that the course is only for the business degree students.

The result of the study implicates the improvement of the curriculum and teaching
pedagogy of the course. Besides the practical contribution, this study also contributes to the
methodology in terms of the application of MGA in the field of entrepreneurship education.
The MGA helps this study to analyze whether different estimates occur for each group.
The effect of the entrepreneurship course on the intention could falsely be understood
without understanding the heterogeneity of the data. The application of the MGA allows
the understanding of group-specific effects that facilitate obtaining further differentiated
findings [50]. Several constraints need to be addressed and considered in this study.
Although the quantitative approach has achieved its objectives, a qualitative approach
will enhance our understanding on various interactions among students, and between
them and their lecturers to further understand this phenomenon. Further study on the
relationship of the education on intention, focusing on the engineering students in Malaysia,
could help to uncover more information that will help to improve the effectiveness of this
course or program. Besides, it is suggested for the future researchers in this area in the
university to take up qualitative research to provide a deeper understanding of the issue of
the effectiveness of the course. This understanding will help the further enhancement of
the teaching of this course.

Limitations

The current study, like other studies, is no exception to limitations. One of the lim-
itations is the cross-sectional nature of the study. Usually, cross-sectional studies look
for data from the population at a specific time, whereas the current study employed the
Theory of Planned Behavior (TPB) to analyze the effect of an entrepreneurship course
on entrepreneurial intention and behavior of the students. It is difficult to measure the
behavior or intention at a specific period. Ideally, longitudinal studies can better explain
intention and behavior, as change in behavior is a long process that can be influenced
by specific incidents. Additionally, this research is purposive, and is meant to study the
behavior of engineering students towards entrepreneurial education, so the current study
is not generalizable to the entire student population.

The current study has included data from engineering students, as Universiti Teknologi
Petronas (UTP) mostly offer engineering courses, and the number of students taking
engineering courses is more than other disciplines. Therefore, the results of this study
cannot be generalized, and do not represent the entire population, or the entire UTP student
population.

UTP offers entrepreneurship courses to all undergraduate second year students, and
the average age of second-year students is 22 years. The student sample is homogenous,
with slight variation in their gender. Therefore, mean and standard deviation are not taken
into account for the current study. However, the current study has used PLS, which has the
capability to handle non-normal data. Despite the ability of PLS to handle non-normal data,
the current study has skewness or kurtosis, and all are within −1 and 1 (means distribution
is normal). Furthermore, UTP has more male students enrolled in comparison to female
students. This unequal proportion of males and females is another limitation of the current
study.
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Abstract: In this review, we study the state of entrepreneurial education as it applies to business
resilience. We consider records over the last 20 years about entrepreneurial resilience that consider
their social impact and focus on sustainability. The aim of the study was to determine whether
an enterprise that stresses social impact and sustainability rather than profits could reinforce en-
trepreneurial resilience. The importance of this study is that it offers a more complex description of
entrepreneurial resilience by connecting social and environmental sensitivity with a profit-oriented
logic. We found a mild incremental rise in, first, the years of the 2000s and a jump by 2010. We
then used VosViewer to create a cluster map from the record list of WOS, creating three clusters of:
“education and sustainability”, “entrepreneurship and social impact” and “innovation”, and these
three clusters were related to superior entrepreneurial resilience. This approach should be adopted
in real time to be able to adapt to socio-economic crises, adopting a functional approach based on
cooperativeness and awareness of complexity.

Keywords: sustainability; resilience; social impact; empowerment

1. Introduction

Crises in the last 20 years and throughout the 20th century have reached international
proportions, often based on economic triggers. For example, two world wars occurred as
a consequence of political and economic expansion, the Great Depression followed the
Wall Street (NY, USA) crash of 1929, the 1973 petroleum crisis, the capitalist re-invention
of former Soviet republics following the fall of the Berlin Wall, the Great Recession of
2007–2009 and, more recently, the COVID-19 recession as a consequence of the pre-existing
vulnerability of socio-economic systems around the world, which led to the chaotic man-
agement of the flow of goods and people around the world [1,2]. These events stressed the
need for Entrepreneurship Education (EE) to equip new and existing entrepreneurs with
the managerial and entrepreneurial skills to manage similar difficulties and prevent similar
crises in the future. A firm’s survival depends on its ability to withstand difficulties, and it
can be defined as “resilient” if it can adapt positively without altering its mission. [3–6].
“Resilience” is a term borrowed from Civil Engineering, which defines a material that
has good resistance under pressure, is also used in Individual Psychology to define good
adaptation during difficulties and has similarly been adopted in Management Science to
define a “resistant” organization that can survive without significant impairment during
international crises [7–9]. Not every business organization is resilient, and those that are are
not at risk of being eliminated by a sort of economic Darwinian selection. EE is a discipline
that began in 1947 to train new entrepreneurs to rebuild world economies after the war and
received increasing attention during the 1980s, when universities began offering courses
to train future entrepreneurs [10,11] and create entrepreneurial research in the U.S. and
Europe and then also in Asia [12].

International markets are prone to unpredictable events that can negatively influence
a business, be they political, financial, environmental, technological, health-related or
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cultural. These can significantly affect consumer behavior, reducing the enterprise’s earn-
ings [13–19], but we cannot adopt a fatalistic view of the economy, whereby we renounce
the responsibility to prevent similar, unexpected events or, at least, to buffer their negative
consequences on markets and economic activity. Following a liberal logic, especially after
the fall of the Berlin Wall and the conflict between capitalist and communist countries,
many entrepreneurs followed an aggressive business strategy based on saving resources
and maximizing profits without considering workers’ rights, ecosystem balance or com-
munity needs [20–23]. This has impaired societies and the environment. For example,
an entrepreneur who is entirely oriented toward profit maximization is not motivated
to create a bond with the area where the enterprise operates; instead, they exploit the
community’s workforce, raw materials or strategic position [24], and the capital gener-
ated is sent elsewhere, leaving the community that invested in this activity impoverished.
Sometimes, the environment in which these communities live become polluted, and they
suffer socio-economic distress [25–27]. In contrast, some projects offer an alternative en-
trepreneurial model based not only on economics, but also on innovative strategies and
social aspects of the area in which they operate [28–31], also involving some integrated
models of the stakeholder theory [32]. An entrepreneurial organization cannot consider
itself to be an isolated institution, considering that it has a precise community context, even
if it operates across different regions [33]. This aggressive and hypercompetitive strategy
does not consider the importance of cooperation [34,35], which requires a coordinated
approach, even in Entrepreneurship, where different institutions and organizations have a
functional approach in order to reach a common goal. The approach of cooperativeness
first emerged at the end of the 1980s [36], and there are some interesting studies concerning
this approach [37–39]. We considered the importance of sensibility for environmental
responsibility where an enterprise, even a small business, adopts an approach aiming to
reduce the impact of its activity in terms of pollution or territorial alteration. In this case,
we cite ecological intelligence [40] and community psychology [41,42], both of which must
be considered so as to improve entrepreneurial performance. Future entrepreneurs must
also be trained to consider these factors, as well as the social impact in terms of community
wellness, including terms of employment, social cohesion, a sense of community and
community empowerment [43–45]. It is not just an ethical question because an enterprise
that acts responsibly will be appreciated by the community, which may lead to stronger
partnerships [3,5,25,28,37]. In the next section, we describe our hypothesis for conducting
a literature review in relation to the coexistence of multiple factors, such as earnings and
environmental and social sustainability, to reinforce entrepreneurship organization and
then describe this scientific literature with state-of-the-art cluster mapping that defines its
various components.

This study, designed to overturn Fisher’s Separation Theorem [46,47], sought records
in which entrepreneurial organizations merged their profit motive with both social and
environmental aspects to become more resilient and robust [4,5,8,26]. Entrepreneurship
Education should equip entrepreneurs with not only the right skills, but should also
motivate them to improve the world by extending beyond simple profit accrual. In this
case, it is important to reinforce the social function, and in this work, we define this as a
pro-social and collaborative attitude characterized by a sustainable strategy, positive social
impact and a cooperative entrepreneurial approach that reinforces the empowerment of
communities in which the organization operates [6,7,26,36,38].

2. Materials and Methods

For this review, we studied records from the last 20 years on entrepreneurial education
that reinforce entrepreneurial resilience and survival, expecting that most would focus on
sustainability and social sensitivity. To conduct this analysis, we used the following Boolean
string: “(entrepreneur and education)” AND “(social and impact or resilience)” AND
“(sustainability)”. We searched the literature between 2000 and 2020, without limitations
in relation to area, type of record or language; however, the most prevalent language was
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English. We decided on a wide selection because we noticed that this was a recent and
uncrowded line of research, and we wanted to select a significant number of records in
order to generate a satisfying review and cluster analysis. For this review, we stated an
ambitious social function that involved all three aspects. We verified that there would
be a more abundant record selection if we considered EE only from the sustainability,
social impact or empowerment points of view. This is not just a choice governed by a
practical need, but has the goal of evidencing that social, sustainability and entrepreneurial
performance and resistance are not mutually exclusive domains.

Due to the fact that we opted for a restricted definition of our interest area, including
different aspects contributing to a “virtuous” entrepreneur that aims to satisfy all three
missions of social, ecological and economic goals, our record selection was poor, but specific,
with just 16 excluded records that were defined as not pertinent. These records mostly
involved a type of organization that is not dedicated to a sustainable and/or a social
mission.

We used three databases on 26 August 2021—SCOPUS (https://www-scopus-com.
ezproxy.usal.es/search/form.uri?display=basic&zone=header&origin=#basic), WOS (https:
//www.webofscience.com/wos/alldb/basic-search) and EBSCO (https://web-s-ebscohost-
com.ezproxy.usal.es/ehost/search/advanced?vid=2&sid=b763d2d8-f1f6-4ffa-90af-8eb724
1e75a8%40redis)—for record mapping and then VosViewer to analyze a list of records ex-
trapolated from WOS, the platform from which most records were excluded due to a lack of
relevance. We used the PRISMA Statement [48] to represent our records, as demonstrated
in the selection chart provided in Figure 1.

Following the PRISMA checklist, we catalogued the title, abstract, keywords and type
of study for each record. After the duplicates were removed, we excluded another group of
records that mainly focused on financial aspects, history, university educational strategies,
medical treatments, entrepreneurial orientation, philosophy, pedagogical strategies and
blended education. This selection process aimed to be highly specific, uniting different
domains for a holistic overview, instead of separating aspects related to, for example,
sustainability, social impacts or Entrepreneurship Education, thereby differentiating itself
from other reviews that are broader and more difficult to analyze than this record selection
process. After this strict selection process, we chose the database with the most records for
cluster mapping, which was WOS.
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Figure 1. PRISMA Statement chart representation.

3. Results

Interest in the topic of entrepreneurial education to foster organizational resilience has
emerged recently, judging from the evolution of the number of records in the last 20 years
(Figure 2). Beginning in 2000, there was discontinuous and poor production of work on the
subject, with a mild increase during the economic crisis of 2007–2009 and a jump after that.
We hypothesized that this world crisis provided an important lesson to entrepreneurial
organizations: that an approach that was totally focused on profits was dysfunctional and
dangerous for economic stability [13,17,18,20].

Most of the contributions originated from the U.S. and UK, confirming a primacy
trend found in many other research lines. We appreciate, as illustrated in Figure 3, that,
unexpectedly, the third most active country was Spain, followed by India, Canada and
Malaysia, demonstrating that there was also interest from European and Asian countries.
We think that that the need to reinforce research on Entrepreneurship Resilience is related
to the actual economic crisis unfolding across the globe. We could hypothesize that this
urgency is changing the research trend, passing from developed and English-speaking
countries to a new group of developed and non-English speaking countries.
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Figure 2. Publication progression during the last 20 years.

 

Figure 3. Representation of most productive countries for record publishing.

As previously stated, this is an emerging topic, and only a small number of authors
have published papers on it. As represented in Table 1 they come from both developed
and developing countries that have an h-index between 4 and 20. We do not yet have
a large enough number of publications to hypothesize that the results are significantly
generalizable, but we can observe that most of these authors are from developing countries.
Some of them work together, forming research lines concerning sustainable entrepreneur-
ship [49,50].

113



Sustainability 2022, 14, 424

Table 1. Representation of authors with more than 2 publications in our record.

No. Author Actual Affiliation H-Index Prevailing Research Area

2 Matzenbacher D.E.
Universidade Federal do Rio

Grande do Sul, Porto
Alegre, Brazil

4 Environmental Sciences, Social Sciences,
Business Management and accounting

2 Mets T. Tartu Ulikool, Tartu, Estonia 9 Business Management and Accounting,
Social Sciences, Computer Sciences

2 Raudsaar M. Tartu Elikool, Tartu, Estonia 3 Business Management and Accounting,
Social Sciences, Environmental Sciences

2 De Barcellos M.D.
Universidade Federal do Rio

Grande do Sul, Porto
Alegre, Brazil

20 Business Management and Accounting,
Environmental Sciences, Social Sciences

2 Iyer V.G. University of Louisville,
Louisville, KY, USA 14 Neurosciences, Nursing, Psychology

Table 2 represents the most active journals. The first is Sustainability, which specializes
in this area (in particular with regard to Environmental Sciences), but a variety of journals
in countries, such as the U.S., UK, the Netherlands and Germany, have research areas that
are quite varied, from social science to engineering.

Table 2. Representation of most productive journals.

No. Journals H-Index Research Area

16 Sustainability 85 (Q1) Environmental Sciences, Social Sciences, Energy

6 International Journal of Entrepreneurial
Behaviour and Research 67 (Q1) Business, Management and Accounting

3 International Journal of Sustainability in
Higher Education 59 (Q2) Social Sciences, Education, Human factors

and Ergonomics

2 Smart Innovation Systems
and Technologies 22 (Q4) Computer Sciences, Decision Sciences

2 International Journal of
Entrepreneurial Venturing 17 (Q3)

Business and International Management,
Management of Technology and Innovation,

Strategy and Management

2 Journal of Cleaner Production 200 (Q1) Strategy Management, Renewanable Energy,
Industrial and Manufacturing Engineering

2 Journal of Rural Studies 104 (Q1) Forestry, Development, Sociology

4. Cluster Analysis

If we had conducted a brief study on Entrepreneurship Education with just one
component, such as “entrepreneur and education” AND “social and impact or resilience”
or “entrepreneur and education” AND “sustainability”, we would have had a much larger
group of records; for example:

• “Entrepreneur * AND Education” AND “Social AND impact OR resilience” has 809
records on EBSCO, 700 on SCOPUS and 1229 on WOS;

• “Entrepreneur * AND Education” AND “Sustainability” has 578 records on EBSCO,
508 on SCOPUS and 552 on WOS.

Once we refined the list of records on WOS, which included all previous dimensions,
we used VosViewer [51] to load this list to create an analysis that clustered different research
areas related to this research line. We decided to use VosViewer for its graphical intuitive
representation, whereby the most important keywords are located in the representation
area. Cluster mapping is an important analysis technique that provides a graphical repre-
sentation of research lines, where similar topics, summarized by their tracking keywords,
are regrouped into wider categorizations in each thematic cluster. A map of 3 clusters with
11 items is represented in Figure 4. The most powerful keywords identified in this case
are Sustainability (Link strength = 25; Occurrence = 20), Education (Link strength = 24;
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Occurrence = 18), Innovation (Link strength = 23; Occurrence = 12), Social Entrepreneurship
(Link strength = 13; Occurrence = 9) and Impact (Link strength = 11; Occurrence = 7), with
a relationship between them that reinforces the others in a holistic conception, whereby, for
example, a Sustainability-centered approach is the goal for improving an Organization but
can also act as a method by which to improve it.

Figure 4. Cluster map of our research topic.

4.1. Cluster 1: Education and Sustainability (5 Items)

The first and most numerous cluster on Figure 5 (Education with link strength = 24
and occurrence = 18; Sustainability with link strength = 25 and occurrence = 20) occurs
around two keywords concerning the training of future entrepreneurs with a sensitive,
pro-environmental attitude [26,52–57]. In this cluster, entrepreneurial education [23,52–62]
and performance appear because a well-formed entrepreneur has a higher performance
level [6,63–65], which reinforces his or her empowerment [21,66]. This cluster also includes
the social entrepreneurship keyword [31,67–69], an area distinguished from sustainabil-
ity [24,44,52,53,70,71], although it has some common points regarding socio-economic
interdependence [54,72].
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Figure 5. Representation of Cluster 1 map.

4.2. Cluster 2: Entrepreneurship and Social Impact (3 Items)

This cluster on Figure 6 focuses more on the management [17,20,26,28,68,73–75] of
this kind of enterprise [75]. Following the previously cited stakeholder theory [7,58,76],
these kinds of organizations pursue an entrepreneurial strategy to consider the wider social
impact [49,58,70,75,77,78], thereby reinforcing entrepreneurial resilience through stronger
community approval (Entrepreneurship with link strength = 16 and occurrence = 10; Social
Impact with link strength = 11 and occurrence = 7), which would help it to survive in
a crisis.

Figure 6. Representation of Cluster 2 map.

4.3. Cluster 3: Innovation (3 Items)

An important aspect in Figure 7 of a functional education is the incorporation of inno-
vative points of view and protocols (Innovation with link strength = 23 and occurrence = 12;

116



Sustainability 2022, 14, 424

Knowledge with link strength = 9 and occurrence = 7) into a mindful entrepreneurial strat-
egy [34,79–84]. This can be realized through an exchange of knowledge [11,54,60] with
university institutions [11,59,62,85], which creates the right combination between theory
and practice.

 

Figure 7. Representation of Cluster 3 map.

Figure 8 clearly shows the main point of view of this review. The keyword “Sustainabil-
ity” is, in this case, the most powerful keyword (with a total link of 25 and 20 co-occurrences)
that recalls the other cluster keywords. This means that, over the last 20 years, Sustain-
ability has become a core theme, considering the relatively recent formation of the Kyoto
Protocol and other green initiatives that have called attention to the pollution emergency
and the need for sustainable development [86–89]. This need does not find appreciation
in countries that have so far stressed the urgency of a solid economy without considering
the environmental cost [90,91]; however, in countries trying to integrate environmental
approaches within economic and social planning [91–95], the sustainable approach is not
seen as antithetical to economic and social development.

Figure 9 regroups the main items that have been characterized for their cluster strength
and co-occurrences. Social Impact, Innovation and Sustainability are the most important
keywords in this study, which is founded on intersections between these three domains in
which they merge and combine to create a new area of research. The main area of this study
is defined by Entrepreneurship Education, which connects these three aspects, namely,
Innovation, Sustainability and Social Impact; there are some intersections between the
Innovation and Social Impact areas, as defined by Social Entrepreneurship, which combine
a managerial approach of traditional enterprise with the need to satisfy the social func-
tion [31,46,47,61,96]; the intersection between Innovation and Sustainability is located in
Higher Education due to a proper use of knowledge [7,11,54,59,60,62,85]; Entrepreneurship
Resilience is related to a combination between Social Impact and Sustainability, where the
Organization is strategy oriented so as to consider the interdependence of environmental
and social factors in relation to a business [5,7,10,17].
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Figure 8. Representation of a cluster focused on sustainability.

Figure 9. Representation of main keywords.

5. Discussion and Conclusions

A quick database search for entrepreneurial education “AND” resilience “OR” social
impact “OR” sustainability produced many records, with a total of just under 1000 on
SCOPUS. We chose to consider these keywords together because they are often considered
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independently. For example, an enterprise that focuses on societal change alone may neglect
the environmental aspects, as was observed during a Boolean search of entrepreneurial
education “AND” resilience “OR” social change “AND NOT” sustainability and vice
versa when social change OR resilience was excluded. This trend of neglecting certain
aspects is often encouraged, especially for ideological reasons. This was verified in some
districts that refused to shut down their industrial structures because they feared the loss
of jobs [6,11,75,81,97]. Despite this, innovations in technology are now making possible
an effective industrial conversion that saves jobs and worker identities and preserves
a sense of community as well as the environment [26,60,98–101]. From this point of
view, entrepreneurial resilience must be considered as the result of different components.
Mutual interaction reinforces the organization, in contrast to the traditional entrepreneurial
philosophy in which a firm must maximize earnings to avoid failure [4,5,15,19], act as an
individual [21,22,102,103] and avoid cooperation [74,75,80,87,88,93,94,96].

Recently, COVID-19 has exposed the illusion of medical and institutional invulnera-
bility in the most privileged countries as social disparity, individualism, mental problems,
economic instability and social injustice have been exacerbated. Consequently, humankind
has had to rediscover the values of honesty, generosity, courage and foresight. The rejection
of neo-liberal management provides the possibility of understanding the interdependence
between world and market events [104–112]; adopting this mode of entrepreneurship, we
will live in a better place—one in which an organization gains trust from the community
and the entrepreneurial ecosystem in which it operates and receives help in return [6,36].

In the future, Entrepreneurship Education will have to negotiate some fundamental
strategic challenges, such as training new entrepreneurs to use innovative strategies based
on the skilled use of technology [29,99]; promoting managerial competences [59,68,89]
to consider social [25,27–31,33,40,113] and environmental aspects [3,52,113]; and using
electronic communication to facilitate learning [99]. EE has to adapt to different economic
areas, including developing countries such as China, which is a complex and populous
country with a high level of economic activity, consumption and pollution [84,95,114],
but also in countries currently managing their economic transition [113,115,116]. There
is a need for entrepreneurs to use wisdom in management strategies despite their fear
of failure [33,116] and the risk of losing profits. [4,5,25,30]. A sustainable entrepreneurial
strategy can assist in sectors such as “slow food” or agriculture [94,95], but also in those
that have slow growth, and can provide a level of stability that can help them to resist
a crisis [4,5,18,26,33,74]. The stakeholder theory underlines how important an ethical
approach is for management, not only for business interest, but also for an interdependent
socio-economic network, especially during world crises such as pandemics [9,19,109]. With
this work, we state the urgent need for a “wealthy” entrepreneurial ecosystem [6,110].

This study suffers from some limitations, such as the use of a cluster analysis using just
the WOS database, and the lack of precise restriction criteria for record selection. Perhaps it
is too early to define a precise research line due to the significant dispersion among authors’
contributions in this area, but we are fairly certain that it is a promising and growing topic
for future research, especially after the end of the pandemic, as there will be a clear need
to rebuild and re-organize interactions among people, organizations and communities,
starting with the resilient organizations that survive the crisis.

It is tempting and easier to employ a reductive approach and focus on just one
or two objectives when starting a business. This focus could just be to make money
while neglecting civil rights and exploiting the environment, creating social distress and
pollution as a result. Furthermore, it is important to underline, in this case, the relevance
of the stakeholder theory, in which a responsible act performed by a restricted group
of people encourages collective action to improve the world within and outside of an
institutional framework [7,63,92]. We can also set a double objective, combining economic
and social goals, economic and green goals, or social and green goals, while neglecting
the third aspect. Even if the Gross Domestic Product (GDP) is sometimes considered to
be an incomplete criterion to evaluate a country’s economic performance [15], the World
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Bank (N.H., U.S.A.) shows that the annual growth of GDP for all countries in the world
and—with the exception of China, a large country experiencing continuous growth—of
most economic superpowers is decreasing, and we hypothesize that the current economic
strategy, based primarily on an individualistic short-term planning strategy, should be
reconsidered [103]. These approaches are often encouraged by ideology, but this can be a
superficial approach that does not appreciate the entrepreneurial ecosystem complexity.
In this case, the enterprise will fail, lose its resilience and collapse because it will not
have a functional, long-term strategy. There is a need for entrepreneurial education to
avoid the superficial, short-sighted approach. In this case, it is important to consider
recent contributions from Nobel Prize researchers, which encourage the consideration of
emotional triggers in economic behaviors [117,118], restructuring a dysfunctional belief
about economic–rational infallibility.

In line with the Community Psychology Paradigm [43–45], Entrepreneurship Edu-
cation could reinforce concern for Sustainability and Social Impacts with regard to the
territory, developing a sense of empowerment among citizens and Entrepreneurial Orga-
nizations, which could foster a functional attitude with a spontaneous initiative and/or
through Institutional Intervention provided by the Government, which could encourage
people, services and communities to adopt social functions, as represented in Figure 10.
It suggests that organizational change for entrepreneurs comes from the top, via direct
Statal–Institutional intervention, combined with change at the bottom. This requires the
modification of the personal attitudes of entrepreneurs so that they are not just led by Insti-
tutions, but so that they also have a genuine, intrinsic motivation for creating a business
organization that has a social function. Entrepreneurs should also be well informed about
the interdependence of these worlds and their events and actions. [7,25,28,31]

Figure 10. Representation of positive factors for Sustainability and Organizational Resilience.

The empowerment of a community could be considered in this case both as a result
of and a positive contributor to providing resilience, wellness and sustainability within
communities [21,50,55]. In the future, we hope to use similar instruments for cluster
mapping, such as SciMAT, CitNetExplorer and Sci2Tool [119–121] and databases such as
SSCI [122] or EBSCO, following the example of other papers [123], with a different approach
regarding co-occurrence and co-citations.
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Abstract: The United Nations’ Sustainable Development Goals (SDGs), and the European Union’s
strategies both set goals for solving environmental challenges faced by societies and communities. As
part of solving these challenges, both the UN and the EU stress the development of entrepreneurial
and innovative education. Teacher education plays a crucial role in these efforts, since teachers and
teacher educators have a significant impact on educating citizens far into the future. In this research,
we studied how Nordic (Finnish, Swedish, and Icelandic) primary teacher education curricula involve
entrepreneurial, sustainable, and pro-environmental education. For this study, the authors analyzed
the B.Ed. curricula of three academic teacher education institutions in Spring 2021. We used qualita-
tive content analysis as our research method. According to the results, all three curricula incorporated
both entrepreneurship education and sustainable development to some extent, although often not
very explicitly. Given the urgency of problems such as global climate change, the educational goals
and contents in these curricula related to entrepreneurial education and sustainable development are
very limited. The idea of integrating environmental/sustainable and entrepreneurship education
could be promoted in the future more explicitly, with these interdisciplinary educational themes
emphasised more strongly in the curricula and education policies.

Keywords: entrepreneurship education; sustainability; sustainable education; teacher education;
curriculum; Nordic education

1. Introduction

According to the United Nations, science, technology, and innovation (STI, which
includes entrepreneurial thinking) have long been recognized as one of the main drivers
behind productivity increases and a key long-term lever for economic growth and prosper-
ity [1,2]. In the European context, sustainable development and entrepreneurship are put
forward as important areas for education [3–5].

Transitioning to environmentally sustainable societies also has the potential to create
millions of jobs, which requires dynamic entrepreneurial competencies. However, this
will require bold action to invest in people’s capabilities to increase their productivity
and realize their full potential [6]. Because there is great potential in entrepreneurship
and entrepreneurial activity, governments have already made significant investments in
innovation, entrepreneurship, and entrepreneurial education programs [7]. This is also
supported by policy initiatives and economic evidence, such as those published by the
Organisation for Economic Co-operation and Development (OECD) [8] and World Bank [9].
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However, our existing knowledge of how entrepreneurial activities could contribute
to the SDGs remains limited [2]. Many of the existing studies are conceptual and focus
mainly on an individual or on organisational-level factors [10,11]. Thus, we need more
research on how pro-environmental and entrepreneurial behavior can be realized in wider
learning contexts [12]. In addition to this, the study of the phenomenon should be more
in-depth. The recent academic debate is both too descriptive, optimistic and too indefi-
nite integrating the research areas of entrepreneurship and sustainability. For example,
according to Filsher et al. [11], despite the increasing trend towards sustainability-related
entrepreneurship literature, only six of their 21 reviewed papers published after 2015
address the SDGs. In most of these papers, the SDGs are mentioned as an introductory
example and not examined in depth. Furthermore, it is worth remembering that these
concepts can also take on opposite meanings in the general debate. For example, the
activities of companies can also pose environmental risks, and therefore entrepreneurship
and sustainable education might be seen as contrary. These connotations can contribute to
how “new concepts” of education, e.g., sustainable and entrepreneurship education, are
understood and implemented in education and how their potential is seen more broadly.

At present, international and national strategies promote leading changes in education
curricula including sustainable development and entrepreneurship. However, high-level
strategy is a different matter from what is happening on the ground. As an example,
for many areas of higher education, for example business, economics, and the natural
sciences, the areas of sustainable development and entrepreneurship are taken for granted
as part of the curriculum. Although, in the case of teacher education this may not be
the case. The EU Commission Report in 2011, Entrepreneurship Education: Enabling
teachers as a critical success factor states that in many EU countries, there is a large
gap between the implementation of entrepreneurship education in primary schools and
teaching entrepreneurship education to preservice teachers in higher education institutions.
Therefore, the report stresses that the core skills linked to entrepreneurship are seldom a
priority in initial teacher education. However, the report was published ten years ago. Has
anything happened since then?

We also want to focus in particular on Nordic education. Nordic societies and their
educational strategies naturally emphasize the responsibility and freedom of learners to
develop a better society. Therefore, it could be expected that the Nordic curricula and
their teacher training would proactively take these educational objectives into account.
Or do we just think so? Have the Nordic countries been able to take advantage of this
privilege in the planning and implementation of modern education, which may not always
be possible at the global level? Some studies show that there are challenges in integrating
entrepreneurship and sustainable education in curricula and teacher education. On the
other hand, there are differences between universities [13–15]. However, none of these
studies simultaneously look at both entrepreneurship and sustainable development in
teacher education. Therefore, this study explores how teacher education in three selected
cases in three Nordic countries, Finland, Sweden and Iceland, are actually designed with
regard to entrepreneurship education and sustainable development. This will help us
understand the future, as some of the teachers currently being trained will teach up to the
2050s. Today’s curricula, therefore, have far-reaching implications for the future.

To clarify, we refer simultaneously to both mainstream concepts of entrepreneurial
education and entrepreneurship education whilst investigating the curricula in education:
Entrepreneurship education is more than content. It is also considered as a method and
practice for learning [14,16]. Furthermore, in our study, we understand pro-environmental
behaviour as “behavior that consciously seeks to minimize the negative impact of one’s
action on the natural and built world” [17], (p. 240). To cultivate such behaviors requires
participatory teaching and learning methods that motivate and empower learners to change
their behavior and become willing and capable to take action for sustainability which means
meeting our own needs without compromising the ability of future generations to meet
their own needs [18].
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As in the definition of entrepreneurship education, in this study we refer simultane-
ously to the concepts sustainable, pro-environmental, and environmental, as if they were
equivalent, even if they are not. This is due to the fact that in general education, these
concepts are used freely and as corresponding to each other, even in curricula design.
Therefore, if we want to study the phenomenon itself, it makes sense for us to look at how
educators in general have incorporated any of those concepts related to others in their
curricula writing.

The paper is structured as follows: Firstly, in the literature review section, we sum-
marise the shift towards entrepreneurial and sustainable societies and stress teacher educa-
tion and curricula in the context. Secondly, we provide an overview of the study and the
methods based on content analysis. Thirdly, we present the results from teacher education
curricula analysis. Finally, we discuss our key findings from the Nordic countries, and
suggest some directions for the future.

2. Literature Review

2.1. Entrepreneurship Education as an Engine for Promoting Sustainable Transformation

The purpose of entrepreneurship education is to educate students to take more re-
sponsibility for themselves and their learning, to try to achieve their goals, to be creative,
to discover existing opportunities, and to cope in a complicated society [19]. Another aim
is for them to take an active role in the labor market and consider entrepreneurship as a
natural career choice. Entrepreneurship education involves developing behavior, skills, and
attributes, applied both individually and collectively, to help individuals and organizations
of all kinds to create, cope with, and enjoy change and innovation [16,20–23].

Research on entrepreneurship education is based, in large measure, on a conceptual
understanding of entrepreneurship and learning [4,24,25]. Some researchers have focused
on identifying and analysing the core pedagogy of entrepreneurship education, charac-
terizing it as emancipatory pedagogy, where the aim is to empower learners to become
independent, creative, and active participants in society [10,19]. Prior research suggests
that developing entrepreneurial mindsets is a key engine of growth and a must for sus-
tainable development—e.g., in promoting the UN SDGs—and social cohesion, both locally
and regionally, e.g., [26]. There is growing evidence of the impact of entrepreneurship
education: studies indicate that entrepreneurship or entrepreneurial education can increase
youths’ entrepreneurial intentions and knowledge; stimulate their creativity, collabora-
tive abilities, and self-confidence; and enhance their learning of other subjects, e.g., [27].
By developing an entrepreneurial mindset in societies, we can open an arena in which
pro-environmental and sustainable solutions could be created more innovatively and
co-creatively. The added value of entrepreneurship education has been understood in
children’s and youth education.

In addition to this, sustainable development plays a significant role in today’s en-
trepreneurship academia and practical discussions. Shepherd and Patzelt [28] define
sustainable entrepreneurship as follows: Sustainable entrepreneurship is concerned with
the preservation of nature, life support, and community in the pursuit of perceived oppor-
tunities to create future products, processes, and services for profit, where profit is broadly
defined to include both monetary and nonmonetary benefits to individuals, the economy,
and society.

However, the link between entrepreneurship education and sustainable development
has not always been recognized. According to Hermann and Bossle [29] entrepreneurial
abilities such as foresight, problem-solving skills, and interdisciplinarity have been ne-
glected in sustainability education. However, although entrepreneurship and sustainability
education have separate learning objectives that are unlikely to be combined, major the-
matic similarities in interdisciplinary entrepreneurship and sustainability education can
be identified. They are, e.g., innovation design, entrepreneurship ecosystem support, and
corporate/organizational aspects. Furthermore, as Hsu and Pivec [30] argue, integrating
sustainability into entrepreneurship education, including comprehensive plans in curricula,
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could have more potential than we are aware of in education development and promot-
ing major goals, e.g., SDGs. As a matter of fact, Edokpolor [31] stresses the relationship
between entrepreneurship education and the core values of sustainable development.

It seems that the potential and challenges of integrating entrepreneurship education
and sustainable development have been recognized, and entrepreneurship education and
education in sustainable development appear to be just out of reach of the school curricula
in most countries, which have yet to consistently teach children to find resources to put
their ideas into action. The focus on action competence as an aim of sustainability education
strongly resembles the focus of entrepreneurship education on fostering entrepreneurial
competence through creativity and action [32]. However, the development of societies and
education takes decades. Achieving the EU’s Green Transformation goal of climate neutral-
ity by 2050 requires that the relevant competences and skills be developed by 2030. This
also presupposes the integration of different competence frameworks, (e.g., EntreComp and
GreenComp) and the development of corresponding educational concepts, e.g., curricula,
at various levels of education. Within this context, entrepreneurship education has a central
role as an engine for promoting sustainable transformation. This is also highlighted in
Education 2030 by OECD [33] as environmental, economic, and social transformation and a
proposed associated learning framework that encompasses disciplinary ideas, cross-cutting
concepts, and social and economic practices. Thus, there is an increasing emphasis on
entrepreneurship education in the field of education. The potential of entrepreneurship
education has also been understood in teacher education, as teacher educators train future
teachers who have a long-term impact on the future [24].

2.2. Sustainable and Pro-Environmental Education in the Nordic Context

Education for sustainable development (ESD) is meant to inculcate competencies in critical
and creative thinking, imagination, and collaboration. Students need these skills to tackle
the complex social, environmental, and economic issues and challenges of the modern
world [18]. Instead of learning traditional discipline-focused areas, we also need to create
opportunities for multidisciplinary and even phenomenon-based learning, e.g., [34], in
which learners apply different perspectives to study real-world problems. To understand
and solve problems related to climate change, for example, knowledge is needed from
different subjects such as natural sciences, geography, psychology, economics, mathematics,
and history.

Jóhannesson et al. [35] identified core characteristics that indicate sustainable develop-
ment in curricula. These researchers encouraged a holistic view of sustainable development,
looking at economic, environmental, and social factors as integrative entities. The char-
acteristics were meant to reflect the goals of the United Nations Decade of Education
for Sustainable Development 2005–2014 and research on environmental education and
education for sustainable development.

Cars and West [36] argue that ESD can be understood as an educational ideology that
came about by adding a developmental component to environmental education. Here,
there are three overlapping and sometimes conflicting spheres of sustainable development—
natural ecology, social issues, and economic factors. Further, ESD is meant to help people
to develop attitudes, skills, and knowledge that supports them in making informed de-
cisions that benefit themselves and others and to act upon these decisions [37]. ESD is
cross-disciplinary by nature [38] and could be a catalyst for social changes and social
transformations to greater equity. Thus, ESD can be seen as an application of critical peda-
gogy [36]. The core of sustainability education is to empower learners with the competence
for action [39].

A critical distinction has been made between education for sustainable development
(ESD) and sustainability education (SE). ESD is defined as education that includes first
and possibly second order changes, where SE is more radical and includes third order
changes [40,41]. First order changes and learning take place within accepted frameworks,
leaving basic values unexamined and unchanged. Second order changes involve critically
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reflective learning, where assumptions about the world are challenged. Third order changes
are deconstructive and reconstructive, involving a deep awareness of versatile worldviews
and ways of doing things, encouraging radicality and action [40,41]. ESD may be seen
as a necessary journey towards SE, and entrepreneurship education (EE) could be a part
of constructive steps towards SE. EE includes affordances that contribute to inculcating
analytical and creative competences. These comptetences are needed for responsible action
and provide cognitive elements (knowledge and understanding), emotions (identifying
needs and problems), and action [19,40].

A comprehensive Nordic report on ESD maps education for sustainability in the
Nordic countries, scrutinizing laws, regulations, national curricula, curricula of teacher
education institutions, research, and reports in pre-, primary, and secondary education [40].
The report shows that the word sustainability is not mentioned once in the actual law
on educational acts in the Nordic countries. However, the laws address issues such as
democracy, human rights, equality, and respect for nature, which are all elements of
sustainability education. The authors of the report also indicate that sustainability is
often mentioned explicitly at the level of national curricula, special reports, and strategy
papers from the Ministries of Education. One example is the Icelandic national curriculum
established in 2011, which identifies sustainable development as one of six pillars of
education. Sustainability is one of the core values of the Finnish national core curriculum
for basic education, where it is mentioned almost 200 times. According to the Jónsson
report [40], ESD has been present in the Swedish national curricula since 1994 and was
written into law in the Higher Education Act of 2006. The report, however, presents a
somewhat confusing picture. For example, in Iceland, educational policy seems to vacillate
between strongly emphasizing sustainability, and not emphasising it at all. Iceland’s law
on compulsory education from 2008 has very little to say directly about sustainability.
Sustainability in educational policies in Finland, Norway, and Sweden builds on a long
tradition of environmental education and has been more consistent than in Iceland or
Denmark. However, the Finnish, Norwegian, and Swedish educational acts fail to mention
sustainability explicitly. Though ‘sustainability’ or variants appear almost 200 times in the
Finnish national core curriculum, “the incorporation of sustainability as an educational
aim or subject is often superficial” (p. 64). The authors of the report conclude that human
existence has become less sustainable, and that conventional education is part of the
problem and needs to be drastically redesigned [40].

2.3. What Could Be the Opportunities of Nordic Teacher Education?

Although the importance of teacher education has been emphasized, EE still seems to
be a moderately overlooked theme in teacher education across our three countries [24,42].
Similarly, while there have clearly been attempts to include environmental education and
research ideas in teacher education, these are not yet bearing much fruit – and indeed, a
number of studies from around the world suggest that environmental education is not
easy to fit into general teacher education programmes [13,43–48]. In summary, research
emphasizes that strengthening both EE and sustainable education in teacher education
would have more added value than we might think.

In the Nordic context, the development of future competencies for pro-environmental
behavior may have unique potential, as the Nordic countries have a long tradition of ad-
vancing the goals of sustainable development at the national level and have been assessed
as among the most SDG-ready countries. A renewed Nordic cooperation programme
targeting the 2030 Agenda has the potential to help the Nordic countries become even
more successful and effective, and to bring added value to the work done internationally,
e.g., [49]. Furthermore, the Nordic model of education is based on national education
systems that build on specific local values and practices but are influenced by interna-
tional goals. Equity, participation, and welfare form the ideal Nordic model, which places
value on shifting education towards more innovative, co-creative, and pro-environmental
activities. The Nordic education model could be used more widely in global education de-
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velopment [50], as it provides an ideal “platform” to develop and test entrepreneurial and
pro-environmental education initiatives. At the same time, teacher education also provides
another platform for designing and implementing modern teaching, as traditionally, new
trends in education first come to the fore. Teacher education institutions are even required
to act as leaders in educational development in many countries. The Nordic education
model and its teacher education could have more added value and impact than we think.
Therefore, our research profiles how both sustainable development and EE have been taken
into account in Nordic teacher education.

2.4. Curriculum as a Tool for Educational Change?

The definition of a curriculum assumes that: (1) a curriculum lists the courses or pro-
grams that should be offered; and (2) a curriculum is highly experiential—it demonstrates,
both indirectly and directly, the abilities and skills that the individual should achieve [51].
Curricula reflect societal values and valuations. Thus, curriculum reform springs especially
from a social desire for change—e.g., to realise entrepreneurial and sustainable education—
and in this case, it is directed by values and ideological and political aims. Ideas concerning
the ‘right knowledge’ and the distribution of power steer the reforms and activities [15].
General social trends and challenges such as globalisation, climate change, technologi-
cal development, and the needs of labor markets direct the objectives of education and
therefore also steer curricular reforms [15,52].

Traditionally, curriculum has been seen as belonging to the primary and secondary
education context. Discussions and research related to higher education curriculum have
sometimes been considered as questioning the autonomy of higher education institu-
tions [53,54]. There has been little research on higher education curricula, and what there is
has limited itself to specific fields [42]. Naturally, it is problematic if curricular concepts and
theories coming from a primary/secondary school context are applied straightforwardly
to higher education [54]. However, as Barnett and Coate [55] argue, the curriculum should
be one of the core concepts used when developing higher education from research and
pedagogical points of view.

It is important to examine curricula because they form the most important adminis-
trative documents that determine the content of training [42,56,57]. If entrepreneurship
and sustainable education are to be systematically developed in the education system,
it must be done via curricula. By looking at the three curricula documents of higher ed-
ucation institutions in Finland, Sweden, and Iceland, we can determine the direction of
entrepreneurship and sustainable education in Nordic society. Moreover, this will indicate
how these up-to-date themes of education are proceeding at some level globally. Besides
our results, we will include ideas on how entrepreneurship and sustainable education
could be developed in the future within teacher training, and how curriculum design
can be developed more deliberately. Our study focuses especially on teacher education
curricula, and more narrowly on primary teacher education on bachelor level because in
our research countries, all teacher trainees receive at least bachelor level training.

Higher education institutions are independent developers of education. This element
factors how they have wanted to or been able to include entrepreneurship and sustainable
education in their teacher training curricula. The previously described background of the
educational needs has also provoked our targets in our study, especially in teacher educa-
tion, where elements such as entrepreneurship and sustainable education are integrated
into curricula more or less in line with international and national strategies and documents.
Therefore, we want to study how Nordic teacher education curricula have adapted en-
trepreneurship and sustainable education. We also want to broaden our understanding of
whether “new winds” of education have been considered in this Nordic region, as might
be expected.

As a summary from our literature review: Since we study how EE and sustainable
development are reflected in the Nordic teacher education curricula, we emphasize cur-
riculum research as the central administrative documents that guide the development
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and implementation of instruction. We also emphasize teacher education because it has
far-reaching implications for the future. Furthermore, we also focus on research in Nordic
education because we believe that Nordic education can be a pioneer in the field. Therefore,
our findings can give preliminary indicators into where education is moving onto. Based
on this, the main themes of our research are entrepreneurship education (EE), sustainable
development, environmental education, teacher education, curriculum, and Nordic educa-
tion. Furthermore, other related concepts, such as entrepreneurial learning, and SDGs have
been presented in the literature review to broaden the understanding of our study and
its methodological choices. Next, we will describe our research question and the chosen
methodology of our study.

3. Research Question and Methodology

To investigate how and to what extent the Nordic countries incorporate entrepreneurial
and sustainable education into their teacher education curricula, we pose the following
research question:

• How does entrepreneurial, sustainable, and pro-environmental education emerge in
Nordic (Finnish, Swedish, and Icelandic) primary teacher education curricula?

For this study, the authors analysed the B.Ed. curricula of the three academic teacher
education providers in Finland, Sweden and Iceland, in April–May 2021. In the analysis,
we looked for specific types of curricular topics or subjects referring to sustainability and
entrepreneurship education (EE), (and concepts related), since we consider these issues are
essential in two respects: First, we need to have some evidence to guide understanding
of where these topics are situated in the framework documents (e.g., indicate the extent
to which the learning framework supports “environmental, economic and social trans-
formation” (28); and, second, to draw attention more fully—especially in conclusion—to
strategies and future curricula design to address the observed gaps.

The curricula were obtained online. Qualitative content analysis was the research
method used to interpret the content of text data through the systematic classification
process of coding and identifying themes or patterns. Content analysis is usually used
with a study design whose aim is to describe a phenomenon [58]. The curricula were
read first generally, and then reflectively, with the aim of finding explicit and inexplicit
references to the following concepts: entrepreneurship education; entrepreneurial learn-
ing/skills/competencies; innovative/creative learning/education; sustainable education,
environmental education; SDG. The concepts were then identified and analysed separately.
A somewhat similar study was found in this area. For example, Seikkula-Leino et al. [15]
studied entrepreneurship education in teacher education curricula. As in this study, we
also utilized a similar content analysis technique found to work in that study. At this
point, we felt it was essential to analyze the curricula first because they are the primary
documents that guide the implementation of teaching. Therefore, we did not yet proceed
with qualitative interviews, for example, or quantitative surveys.

In analyzing the material, we thoroughly reviewed the descriptions of the degree
programs and their courses. We analyzed the objectives, contents, expected results, and
course evaluation criteria. In addition, we reviewed the course learning material. A broader
conceptual bank, as previously described, was to support the evaluation, e.g., the concept
of EE is often not explicitly used but is referred to by other concepts (such as creativity and
innovation). The concept bank made it possible to evaluate the material comprehensively.
Suppose the main concepts used in this study are directly recorded in the title and objectives
of the course. In that case, we consider it more important than the fact that, for example,
subject teaching uses primary education school material, such as the national curriculum,
which includes entrepreneurship and sustainable development. So we focused primarily
on what the goals and contents are in the bachelors’ programs of our study. However,
the references were not always so easy to find. Therefore, as described, we also extended
looking at the learning material used to get inside the phenomenon somehow.
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• At a minimum, we assessed each curriculum for the following characteristics: ex-
pediency, authenticity, relevance, administrative approval within the organisation,
accuracy, and objectivity [59]. When it was clear that a curriculum steered the organi-
sation’s actions, all these characteristics were present. However, when curricula were
obtained online, authenticity was an important factor to consider.

• Overall, this type of even minor pilot study with three universities is a good place to
start looking at how these global aims are manifested in central educational documents.
As Cohen et al. argue [59], the generalizability of single experiments (e.g., case
and pilot studies) can be further extended through wider replication or multiple
experiment strategies, allowing single pilot studies to contribute to the development of
a growing pool of data, and allowing the key findings to be more broadly generalized
in the future.

Below we describe in detail of the case examples of teacher education in Finland,
Sweden, and Iceland. This is followed by analysis of their curricula, discussion, and
conclusions.

4. Case Study Overview

Next, we briefly present the case of educational organizations, and their country con-
text in teacher education, involved in the study from which the three curricula cases were
collected and analyzed to understand how entrepreneurship education and sustainable/pro-
environmental education are involved in teacher education. We chose only one teacher
training organization from each country because mainly one university provides the most
teacher training in Iceland.

4.1. Finnish Teacher Education: University of Turku, Faculty of Education, Teacher Education,
Rauma Campus

In Finland, teacher training is arranged by universities and vocational institutes
of higher education. They train pre-school, classroom, subject, special education, and
vocational teachers. Academic teacher education is offered by 12 higher education units and
their 13 teacher training schools [42]. Higher education institutions decide independently
on the contents of teacher education, and emphasise the link between teaching and research.
All teacher education also involves pedagogical studies and guided teaching practice.
These are realized in the universities’ own schools for teaching practice or other schools
nominated for the purpose [60].

The teacher education curriculum at the University of Turku, Rauma Campus program
includes studies in educational science, teaching internships, and multidisciplinary studies
in the subjects and subject areas taught in basic education. The graduating classroom
(primary school) teacher is prepared for both independent work and interprofessional
cooperation as a teacher and educator. The aim of the degree program is the ability to meet
and teach students from different cultural backgrounds and abilities. Most of those who
graduate as class teachers work in teaching positions. However, the training also equips
for administrative, planning, research and development tasks in the field of education. In
Rauma Campus is also a teacher training school educating pupils, students, and student
teachers [61].

4.2. Swedish Teacher Education: Mid Sweden University, Department of Education,
Campus Sundsvall

The current teacher education system was introduced in 2011 as an outcome of the
many official reports by the Swedish government that examined Swedish teacher education.
Swedish teacher education has been fundamentally reformed several times since the
Second World War. The teacher education that exists in Sweden today emphasizes subject
knowledge, and thus gives the academic education ideology more space than before.
All teacher education is run by a college or university and is nationally established and
governed in accordance with the Higher Education Act (SFS 1992:1434) and the Higher
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Education Ordinance (SFS 1993:100), as is all higher education. Twenty-eight different
universities offer teacher education programs.

In Sweden, teacher education is organized through different programs that correspond
to different ages of pupils in school. The Swedish education system includes preschool
to high school, for children from 1 to 16 years old. The current teacher education system
has reintroduced a clear division with different programmes of education for different
teacher categories: grades 1–3, grades 4–6, grades 7–9, and upper secondary school. The
argument is that pupils of different ages require different kinds of knowledge and skills. The
programs include different subject areas such as educational science, didactics, studies in
specific subjects, and internship education. The internship education requires the student,
under supervision, to plan and carry out activities in the school. These 30 European
Credit Transfer System (ECTS) credits, in one term, are distributed over various shorter
periods throughout the program. Teacher education is vocationally oriented and aims for
the student to develop a scientific and pedagogical approach, theoretical understanding,
practical knowledge, as well as to develop as a person.

At Mid Sweden University, the teacher education is organized with a campus/distance
learning model in which students conduct their studies in their hometown and spend only
four to five weeks per semester on campus with three to five days of scheduled activities
per week.

4.3. Icelandic Teacher Education: University of Iceland, School of Education

In 2008, teacher education in Iceland changed from a three-year B.Ed. degree to a
five-year Master’s degree (Act nr. 87/2008). To become licensed teachers before 2008, most
students enrolled in three-year programmes at the Iceland University of Education (later
the School of Education (SoI) at the University of Iceland), or the University of Akureyri.
Those who already had a B.Ed. degree kept their license, but many have chosen to add
a master’s degree. Vocational education teachers require 60 ECTS in teacher certification
studies in addition to a final diploma in their vocation (e.g., master craftsperson). The
premise behind adding the master’s level in 2008 was that teachers needed to be involved
in research and the development of knowledge and thus strengthen their professional
self-image [62]. According to the current law governing teacher education in Iceland
(Act nr. 95/2019), student teachers must complete a master’s degree and have both general
competence as well as a specific competence such as completing at least 90 ECTS in a
specific school subject.

The fundamental B.Ed. degree at the SoI is a 180 ECTS programme of academic and
practical studies for those who intend to teach grades 1–5 in compulsory schools. The
goal is for students to have knowledge of children’s development, how they learn and
communicate, literacy and teaching reading, and use of language. Emphasis is placed on
the main learning areas and subjects at the primary level [63]. Theoretical content and field
practice are woven into courses; this includes the interaction of theory and practice. Since
the law requiring master’s level education took effect in 2011, there have been contradicting
pulls and conflicts in the development of teacher education in Iceland [64]. Conflicts have
emerged between teacher education programs and the State about who is responsible for
teacher education and what it should contain. Within the SoI itself, the development of the
programme has involved arguments and conflicts between a focus on specialisation versus
a focus on breadth of knowledge [64].

After the three case presentations described above, we look at the study results: an
analysis of curricula from these three teacher training units.

5. Results

The following Table 1 describes the outcomes of curricula analysis of three universities
step by step. Our data show that EE and sustainable development are taken into account to
some extent in teacher education curricula in the Nordic countries. All in all, the teaching
units related to entrepreneurship and sustainable education are part of, for example,
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subject studies or optional studies. The goals and contents of biology and other science,
for example, include the starting points for environmental education, thus including
sustainable development. Moreover, our results indicate that teaching these themes is not
stressed at any particular year level.

Considering how much these themes are discussed today, these educational goals
and contents are scarce. In Finland, entrepreneurship/entrepreneurial and sustainable
education are widely approached, primarily through the national basic education core cur-
riculum. These studies are available in both compulsory and optional studies. Education
is also provided in the preparation and implementation of the curriculum. Thus, the cur-
riculum itself seems to assume that future teachers will be somehow trained to implement
both entrepreneurial learning and sustainable development. On the other hand, the aims
and contents of the teacher education curriculum do not explicitly mention this elsewhere.

In Iceland, entrepreneurship and entrepreneurial education are not visible as distinc-
tive elements in the University of Iceland B.Ed. program. This element “entrepreneurial
learning” is mentioned once in the compulsory school core curriculum, however initiative
is often mentioned there, often in relation to creativity and or independence. Neither were
found in the B.Ed program for primary education teachers. The sustainability concept
(34 times) is also clearly visible in the Icelandic compulsory school general curriculum
and so is creativity (38 times in different compositions). Similarly to the Finnish case,
the conclusion is that the aims and contents of the B.Ed. teacher education curriculum
for primary school level at the School of Education (SoI) only mention these concepts in
optional studies.

In Sweden, entrepreneurship/entrepreneurial education is not an explicit element in
primary education for teacher students. Although entrepreneurship is mentioned twice in
the general curriculum, one instance refers to entrepreneurship as a fundamental goal and
task of the schools. The other instance refers to the 7–9 school level, where this concept is
not included in the program plan for student teachers. Neither is the concept of sustainable
development found explicitly in the primary teacher education plan. However, the concept
of sustainable development is explicit (38 times) in the Swedish curriculum for the national
core curriculum for primary education that teacher education utilizes in their education.
Here, this concept is general for the fundamental goals and tasks of the schools and for the
primary level of school. The concept of creativity/creative ability is seen in the curriculum,
but it is not included in the goals for the primary education program plan. Thus, the
Swedish case appears to be in line with the Icelandic and Finnish cases.
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6. Discussion

To investigate how and to what extent the Nordic countries incorporate entrepreneurial
and sustainable education into their teacher education curricula, we aimed to study how
entrepreneurial, sustainable, and pro-environmental education emerge in Nordic (Finnish,
Swedish, and Icelandic) primary teacher education curricula. As this is a study of primary
teacher education, which also aims to teach primary level education goals and contents, our
results highlight this interdisciplinarity. For example, the contents of a teacher education
curriculum often include references to primary-level materials, such as the national core
curricula for primary education.

In our study results indicate that teacher education curricula have somehow inex-
plicitly refers to EE, entrepreneurial learning, sustainable education, sustainability, en-
vironmental, and pro-environmental education. However, none of the curricula clearly
and explicitly address these themes in three Nordic countries in our study. Our data also
demonstrate that these primary level teacher education objectives focus on foundational
learning and pedagogical activities. Might it not be surprising to see the slight emphasis on
higher-order phenomena like sustainable development or EE? However, it is also notable
that these academic studies in teacher education always involve, e.g., traditional subject
studies that have ancestral roots in disciplines created during hundreds of years throughout
academia. Therefore, we could also question if it is enough today that, e.g., studies of
math, literature, history, and sciences involve randomly and inexplicitly sustainable and
entrepreneurial education? Therefore, we would challenge curricula design in education:
Do these crucial and transversal areas of education need to be more explicit in modern
teacher education curricula?

Strategies guiding education and teacher education have led to the integration of
cross-cutting themes such as sustainable development and EE into teaching, e.g., [2,8,9].
However, there is a difference between what the steering documents say and what happens
in practice. Higher education institutions are also autonomous in deciding the content of
their teaching. For example, if sustainable development or EE are not seen as essential
themes in teaching, they do not necessarily have to be implemented [13,43–48]. Therefore,
the activities of education organizations must also be viewed critically in the light of
entrepreneurship and sustainable development.

Based on our results and their analysis, we propose the following practices for teacher
education and curricula. First, EE and sustainable development would be explicitly ad-
dressed in teacher education curricula, its course descriptions, objectives, contents, and
pedagogy, thus promoting entrepreneurial, e.g., critical pedagogy [36], and emancipatory
pedagogy [10,19]. Second, it would be essential for students to have their own experiences
of utilizing this type of education and pedagogy. These experiences affect what they teach,
for example, in primary education and how.

While we would expect the Nordic model of education to promote e.g., entrepreneur-
ship and sustainable education, e.g., [49,50], it seems that the importance of these themes
has not been understood in-depth in the Nordic countries, and they do not emerge as
clearly expressed in these three teacher education curricula in this case study. It seems that
the Nordic countries are not significant forerunners in these goals, even if it could have
been assumed.

Is it possible that the default is that educational institutions and teachers are sufficiently
vigilant and therefore not sufficiently aware of the issue? Or maybe the teaching is done
despite the curricula? Although the importance of cross-cutting educational themes is
recognized, EE, for example, has also given rise to a wide range of debates. There have
been discussions, e.g., of how EE is only related to business activities, even though EE
promotes the skills needed in working life on a large scale [66]. Could this have caused
some confusion in the Nordic teacher education? However, one should note that the
corresponding education debate is not relevant to sustainable education. Therefore, at least
not across the board, this conclusion about the background factors influencing the results
of this study is not entirely relevant.
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We could find out about this in the future studies, e.g., with surveys and inter-
views to develop our understanding of the phenomenon. The idea on integrating pro-
environmental/sustainable and EE could be promoted in the future more explicitly, in
which these interdisciplinary educational themes are taken into account more strongly in
the curricula. In addition, it would be interesting to share experiences from these practices
and at the same time seek models for so-called good practices, and developing commu-
nicative networks for teacher educators in the Nordic and global context which may help
to push teacher education forward in terms of sustainable and entrepreneurial education.
In the future, we could also include other Nordic countries, such as Norway and Denmark.
On the other hand, we could deliver a broader international study. Undoubtedly, case and
action studies would gather interesting information from these activities; these could be
used to further accumulate interesting teaching practices, for example in teacher education.
These processes could provide a meaningful basis for further curricula development. Fur-
thermore, an analysis of the relevant global and national policy documents could provide
insights into how these competences have transformed, and how these policies may be
further improved to support sustainable and entrepreneurial education development.

7. Conclusions

In a changing modern era, a developed ability for creativity is an important at-
tribute [67]. Today creative and innovative competencies are often put in relation to
the climate crisis and to sustainability. Caiman and Lundegard [68] argue for the need of
an education that supports and stimulates creative processes that can serve as a tool in
the creation of a more sustainable world. Maybe it is not enough mainly to teach children
many facts about sustainability. According to Hedefalk [69], starting from a problem and
instead engaging the children in finding solutions can stimulate children and students to
create an understanding, for example, of the underlying conflicts and interests that may
have caused an environmental impact. Processes of innovative thinking, such as creating
new and imagining things that do not exist, stimulate courage and belief that the future
can be influenced and changed. Thinking about the potential of entrepreneurship and
sustainable education, we wanted to find out how these types of issues have been taken
into account in teacher education. We wanted to focus in this way initially on curricula,
because by default, the content and activities of teaching are based on them.

In this research, we have studied how Nordic (Finnish, Swedish, and Icelandic) pri-
mary teacher education curricula involve entrepreneurial, sustainable, and pro-environmental
education. According to our results, EE and sustainable development are taken into account
to some extent in curricula. Deliberating how much of these themes are discussed today,
we conclude that these educational goals and contents are limited. However, considering
the scale of the phenomenon, this is a very small opening to explore the theme only from a
few curricula point of view.

We have shown that multidisciplinary research on a theme in one study has its chal-
lenges. Nevertheless, on the other hand, adopting this approach has its advantages: EE
and sustainable development education have much in common. For example, education
for sustainable development (ESD) may be seen as a necessary journey towards sustain-
able education (SE), and EE could be a part of constructive steps towards sustainable
education. EE includes affordances that contribute to inculcating analytical and creative
competences. These comptetences are needed for responsible actions and provide cognitive
elements (knowledge and understanding), emotions (identifying needs and problems)
and action [19,40]. Taken together, we need entrepreneurial competencies to promote
sustainable development. Our research, combining different entry angles, is a significant
case opening in studying how to solve global problems by human thinking and behavior.

While our approach, which is built on the broader framework documents, empha-
sizes the complementarity of sustainable and entrepreneurial development, there may
be tensions and even contradictions (e.g., development of enterprises built on wasteful
consumption). A more solid justification for how these concerns might be addressed, as
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broadly as possible, and how more complementary models might be fostered would be
beneficial. Critical thinking, creativity, teamwork, and the study of “real-world problems,”
as in phenomenon-based learning (29), could also be effective in addressing sustainability
and entrepreneurship. In fact, they might be already occurring, as we previously discussed,
or, conversely, are they somehow squeezed out or distorted by an emphasis on other
priority areas within the respective curricula?

On the other hand, it is good to remember that EE as a concept is also good to transport
in the development of the education system consciously. EE is intended to develop society
in the direction of both developing and continuing entrepreneurship. If other concepts
replace this concept, there is a risk that the aims and dimensions of entrepreneurship
education will be blurred.

Our pilot study gives preliminary indicators into where education is moving onto.
The results show that education does not respond adequately to societal hashes and even
crises such as climate change. Therefore, it is also clear that we need more systematic
policy guidance on the integration of interdisciplinary themes in education, such as EE and
sustainable development. Moreover, we could consider who should take responsibility
for developing these essential issues in education. How should this be handled? How
is curricula development guided? Guidelines and actions for the future need to be more
concise and explicit goals are needed to support these important areas of knowledge
and skills. Furthermore, if universities have autonomy reflecting the needs for education
from society, how could universities be motivated to such educational issues, if they are
so crucial?

Finally summed up, we could also emphasize the importance of teacher education
in the development of societies as a whole. Teacher education has a significant impact
on educating citizens far into the future. Thinking about the changing world, we argue
that student teachers should be prepared with tools and assignments that stimulate their
reflections, creativity, and courage, which are important entrepreneurial attitudes to acquire
in order to meet the demands of creating education for the future entrepreneurial citizens,
where sustainable development is commonplace in their lives. Thinking, for example,
of critical issues such as global warming, we should act now. We are currently training
teachers who will soon be entering the workforce. These teachers train the whole nation,
and their activities have a long-term impact on the future. If we want to influence the
entrepreneurial and sustainable thinking of both children and young people, we should
take better account of teacher education. This is also a road to implementing global
strategies to enhance life-quality and well-being on a large scale.

Although our research opening is small at this stage, we see its added value, especially
in how this opens the door to more advanced curricula development, educational activities,
the creation of clearer guiding policy documents, and the research in the field [59] to
promote entrepreneurial and sustainable education development in societies.
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Abstract: Entrepreneurial education offers valuable opportunities for teachers to foster and enhance
creativity and action competence, which are also important for sustainability education. The Uni-
versity of Wales Trinity Saint David (UWTSD) is a leader in the development of entrepreneurial
education in teacher education both in Wales and internationally. The objective of this article is to
shed light on how an entrepreneurial education approach can help foster social change. The aim of
this study is to learn from teacher educators at UWTSD about how they support creativity, innovation,
and an enterprising mindset in their learners. A case study approach is applied. By analysing docu-
mentary evidence such as module and assignment handbooks, we explore how teacher educators at
UWTSD deliver entrepreneurial education for social change. Our findings indicate that UWTSD’s
development of entrepreneurial education in teacher training has enabled constructive learning,
cultivating creativity and action competence. We provide examples that display how the intentions
of the Curriculum for Wales and entrepreneurial education approaches of the UWTSD emerge in
practice. These examples show outcomes of the entrepreneurial projects that evince the enactment of
social change. The findings also show that the educational policy of Wales supports entrepreneurial
education throughout all levels of the educational system.

Keywords: entrepreneurial education; sustainability education; social change; creativity; innovation;
action competence

1. Introduction

Entrepreneurial education has for some time been seen primarily as education about
business, with its importance in its potential contribution to the economic progress of
societies. Here, we follow the definition of entrepreneurial education as a “catch-all” term
that comprises both enterprise and entrepreneurship as outlined in the guidance docu-
ment “Enterprise and Entrepreneurship Education: Guidance for UK Higher Education
Providers” by the UK’s quality body for higher education, The Quality Assurance Agency
(QAA) [1]. Enterprise education denotes the development of students’ capabilities as
critical and future-orientated thinkers who are civic-minded and socially responsible. In
contrast, entrepreneurship education focuses on fostering the competencies outlined in
enterprise education, but within the specific context of creating a new venture [1]. In recent
decades, the understanding of entrepreneurial education has widened to encompass an
area of learning that cultivates creativity, action, and critical thinking [2–6]. Acknowledging
this view, entrepreneurial education can be seen as enhancing personal and cultural growth,
economic and technological development, and scientific discovery [7,8]. Some researchers
describe the core pedagogy of entrepreneurial education as emancipatory pedagogy, where
the learners have ample agency and the teacher gradually moves from strong framing
towards giving learners total control of their projects [9,10]. To respond to the uncertainties
of the future and to imagine possible futures, people in the modern world need the ability to
be creative and innovative, as this is important for dealing with the intertwined challenges
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of economic, social and environmental issues [11]. The development of action competence is
also a key to sustainability education [12]. Learners of the 21st century need a broad skillset
to function in a sustainable world, including collaboration, problem framing, critical think-
ing, innovation, and creativity [13,14]. Sustainability and education for sustainability are
complex endeavours that must build on an understanding of the interconnectedness and
multidisciplinarity of the economic, social, institutional, and environmental aspects of
society [15–17]. Entrepreneurial education can also drive the changes in education needed
to support and inculcate competences for sustainability [5,18].

Yet, while across EU member states (and beyond) there is a consensus for the need
for entrepreneurial skills—which are acknowledged to be key to learners’ personal and
professional lives [19,20]—the teaching of entrepreneurial skills in Europe’s schools is
patchy. Eurydice [21] found entrepreneurship education in schools to be fragmented and
not yet prioritised. Specifically, the researchers found that over half of the researched
countries had few or no guidelines on entrepreneurship education teaching methods, and
that it was rarely addressed in initial teacher education (but more common in teacher
continuous professional development [21]). Equally, no country had fully mainstreamed
entrepreneurship education [21].

It is against this background that we can learn from Wales, which has been at the fron-
tier of change in advancing entrepreneurial education both in policy and in practice [22].
The Welsh education sector benefits from over a decade of experience in entrepreneurial
teacher training, and Welsh education policy has influenced European-level education
policy in relation to entrepreneurial education development [23]. Among other activities,
Welsh researchers and educationalists helped develop the European Commission’s “En-
trepreneurship Competence Framework” (EntreComp) [23], which is the foundation for
the EU’s Entrepreneurship key competence for lifelong learning [15,20,22,24].

One reason that Wales is advanced in delivering entrepreneurial education is that
the Welsh education system has responded swiftly and strategically to repeated criticism
of underperformance [25]. In the 2014 Programme for International Assessment (PISA)
study, the Organisation for Economic Co-operation and Development (OECD) found
that the Welsh education system was producing a high number of “low performers”
and that schools were unable to meet learners’ needs [26] (p. 7). They also found that
inequality persisted because educational results still closely correlated with socio-economic
status [25,27]. The OECD thus concluded that the Welsh education system needed a
“radical restructuring” [25] (p. 318). Today, the Welsh Government is in the process of
rolling out a new curriculum (“Curriculum for Wales”, CFW) specifically focussed on skills
and on teaching learners to become “ambitious, capable learners, ready to learn throughout
their lives” and “enterprising, creative contributors, ready to play a full part in life and
work” [28] (p. 11). One of the interesting core concepts in the CFW is cynefin, a sense of
belonging and identity in a historic, cultural and social context, providing a foundation for
a local and international citizenship [28].

However, delivering on such ambitious goals requires enterprising educators [29]
such as those at the University of Wales Trinity Saint David (UWTSD). Here, we explore
this university as a case study in learning how to help teachers become entrepreneurial
educators and successfully deliver the new CFW. Educators and researchers from UWTSD
have left a footprint at the international, European, and national levels [30,31]. Among
others, they lent their expertise to develop a framework and national teacher training
course in North Macedonia in a World Bank-funded programme [21]. Equally, UWTSD’s
newly developed Doctorate in Education (EdD), which was informed by and integrates the
EU’s EntreComp framework, has been featured in the “EntreComp into Action” user guide
to the framework [32]. At national level, UWTSD professor Andy Penaluna chaired the
development of the 2018 updated version of the QAA Guidance for UK Higher Education
Providers on Enterprise and Entrepreneurship Education [33].

The purpose of this study is to present an example of educational policy about en-
trepreneurial education that can be a model for other policy makers in education interested
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in sustainability thinking and actions for social change. The aim is to shed light on how
Wales has developed entrepreneurial education and how UWTSD has put this policy in
practice.

In the following sections, we outline our theoretical framework as derived from Wales’
proposal for a “Curriculum for Wales” that is currently being rolled out and seeks to create
an entrepreneurial culture. We then present our methods section to finally compare how
the core demands of the new curriculum have already been implemented in UWTSD’s
education, and teacher training specifically, for some time.

2. Background

The new Curriculum for Wales (CFW) is a strategic response to criticism on the
educational system in Wales. In this section, we first introduce the core elements in the
CFW to highlight the innovative aspects in its pedagogy, approaches, assessment, and
ideologies. The second part of this section will then outline the theoretical framework that
derives from our analysis of the CFW.

2.1. Developing the Curriculum for Wales

Wales’ new curriculum is the culmination of review and change processes that started
over a decade ago. Following a series of bad results in international comparisons, the
Welsh government sought to create an entrepreneurial culture both through its curriculum
and assessment approaches [22,25]. As early as 2006, a review of initial teacher education
in Wales was undertaken and recommendations made on how to improve it [34]. In
2013, as part of a multi-step plan to better standards in Welsh schools, Professor Ralph
Tabberer, a former Director-General of Schools in England, also reviewed initial teacher
training [35]. Tabberer found the quality of initial teacher training in Wales to be no better
than “adequate” and pointed to problems in recruitment, quality, and consistency, as well
as a lack of competition among initial teacher training providers in Wales [35] (p. 14). He
made 15 recommendations to inform future policy decisions and to raise the quality and
consistency of teaching and assessment in initial teacher training, including to improve
leadership in the sector and the status of teachers in Welsh society to attract the best
candidates to the profession [35].

In 2015, the “Successful Futures; Independent Review of Curriculum and Assessment
Arrangements in Wales” report (or Donaldson review) sought to determine how Welsh
schools can prepare learners for an uncertain future [33]. Donaldson outlined that education
should help learners become enterprising and creative contributors who are ready to play
their full part in life and work, as well as ethical and informed citizens who are ready to
be citizens of Wales and the world [33]. He focussed his proposal on how to help learners
become active citizens and lifelong learners [33]. This played out in a pedagogy focussed
on methods to develop skills with an emphasis on progression [33]. In the same manner,
assessment should be formative and become an “essential” part of teaching [33] (p. 76).
Donaldson’s recommendations for how to adapt education in Wales for the future were
accepted in full by the Welsh government and became the blueprint for the new CFW,
which will be rolled out as of the 2022/23 school year and aims for every child and young
person (aged 3 to 16) to become:

1. Ambitious, capable learners, ready to learn throughout their lives;
2. Enterprising, creative contributors, ready to play a full part in life and work;
3. Ethical, informed citizens of Wales and the world;
4. Healthy, confident individuals, ready to lead fulfilling lives as valued members of

society [28] (p. 11).

The CFW has been described as a “bold new vision for curriculum, teaching and
learning” and a “radical departure from the top-down, teacher proof policy of the previous
National Curriculum” [36] (p. 181–182). Others noted that “pupils will encounter knowl-
edge very differently from previous generations” because of its move away from subjects
and the autonomy it offers schools and teachers on how to deliver content, as well as its
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learner-centred focus and focus on transversal skills [37] (p. 7). Power et al. report that
teachers are both excited and nervous about the new curriculum [24]. They are excited
because they see the new curriculum as less “prescriptive” and thus suffering less from
burdensome administrative work [38] (p. 5), but also nervous in the face of the unknown.

The CFW outlines the details of the new curriculum’s aims and objectives [28]. It
explains that the aim for learners to be ambitious and capable means that they are both ca-
pable of solving problems, and also enjoy the challenge of solving them. To be enterprising,
creative contributors requires learners to be creative in their approach to solving problems
and to “give of their energy and skills so that other people will benefit” [28] (p. 24). To be
an ethical, informed citizen means to consider others, the environment, and one’s actions,
and to be ready to engage with contemporary issues based on one’s values [28].

Specific skills are considered “integral” to enabling the four purposes of the CFW [28]
(p. 25). They are 1. Creativity and innovation, 2. Critical thinking and problem-solving, 3.
Personal effectiveness, and 4. Planning and organising. Creativity and innovation mean for
learners to be curious and inquisitive. Personal effectiveness means that learners are able
to evaluate their thinking and mistakes and to be able to identify and recognise different
types of value [28]. Planning and organising is the ability to put ideas into action. The
guidance specifically states:

When developing these skills, learners should:

• Develop an appreciation of sustainable development and the challenges facing hu-
manity;

• Be afforded the space to generate creative ideas and to critically evaluate alternatives—
in an ever-changing world, flexibility and the ability to develop more ideas will enable
learners to consider a wider range of alternative solutions when things change [28]
(p. 26).

The curriculum clearly calls for empowering learners to become active agents of
building a socially just and sustainable society. The guidance asks learners to “appreciate
the contribution they and others can make within their different communities and to
develop and explore their responses to local, national and global matters” [28] (p. 30).

Until the CFW is rolled out across Wales, so-called “Pioneer Schools” are tasked with
the development of the curriculum in more detail. The CFW guidance document so far
only outlines six “areas”: Expressive Arts, Health and Well-being, Humanities; Language,
Literacy and Communication; Mathematics and Numeracy; and Science and Technology. It
does not break down knowledge into subjects that should be taught at different levels [28].
Instead, the focus is on interdisciplinary, and student-centred, active learning with real-
life relevance [24]. The Welsh government believes that schools are best placed to make
decisions about learners’ needs and has thus tasked schools in their detailed guidance to
develop the curriculum based on “What matters” statements [24]. Upon implementation
in schools, it is then up to the schools to develop a vision for themselves and design a
curriculum to implement that vision in their school [28].

2.2. What the CFW Means for Teacher Agency and Expectations

Such an innovative approach to curriculum and teaching demands a lot of autonomy
and agency from teachers [28]. It is here that teacher education that focuses on developing
innovation and action skills of teachers becomes crucial. Newton et al., in surveying
teachers and headteachers, found that teacher perception of the new curriculum depends
on their schools [38]. They found that, while the perception of the new curriculum is
shaded by the “bad” perception of the current curriculum, respondents felt that the Pioneer
Schools had a more positive outlook than schools outside the Pioneer School network [38]
(p. 9). This may be because the Pioneer Schools are better prepared and have access to
more and better resources. Their survey respondents also described the Pioneer Schools as
“innovative” and “progressive” places where teachers already used the teaching methods
as laid out in the Successful Futures report, the foundation for the CFW [38]. They quote
one teacher as stating:
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There’s nothing really new in Donaldson it’s just good teaching, and the good
teachers have been teaching in an Donaldson-esque way for a considerable length
of time, it’s just they didn’t know what it was. It’s just good teaching—making
sure that it’s relevant to the pupils [38] (p. 39).

Teachers who positively anticipate the new curriculum expect to see benefits from
the focus on progression over attainment [38]. They expect that this approach allows for
greater recognition of the different ways of learning achievements. For example, the focus
on formative assessment is expected to be “more likely to support multiple pathways to
learning” [38] (p. 13). Equally, the autonomy to move away from the previous model of
tests and exams is viewed positively [25].

Therefore, the importance of teacher training in (successfully) delivering the new
curriculum lies in giving teachers the tools and fostering the mindset to try new ideas and
use the space they are given. It is here that the importance of innovative teacher training
comes in. Teacher trainers and educators alike need to share good practices to help teachers
adapt to the mindset shift that the CFW demands. In the words of Welsh educators:

“It’s a difficult one because it’s ‘change your mindset’ more than resource.”

“I think a lot of heads will need to become far more creative and change their
mindsets, look at the curriculum design issue. It’s not going to be a box ticking
exercise thank god, we’ve had that. This has got to be a lot more evolved and it’s
got to be a change of mindset.”

“Have they got the skills to do those things because we’ve never taught in that
particular way and you can’t just suddenly change the mindset of a profession
that’s almost going to take a generation to re-educate that profession to do things
differently” [38] (p. 47).

2.3. Curriculum for Wales Delivery and Assessment

The following section outlines in detail how education delivery and assessment are
described in the CFW, as well as where there is an overlap with sustainability education and
education for social change. The understanding of how the CFW is meant to be delivered,
how assessment is meant to take place, and how the CFW views active and responsible
citizens will then guide the empirical analysis in the following sections [39].

2.3.1. CFW Delivery

The CFW specifies that the delivery of the curriculum should make use of external
practitioners and their expertise. For example, in the Expressive Arts Area of Learning
and Experience, this may include visits to theatres and galleries as well as bringing the
expertise of external practitioners into the classroom [28]. Relatedly, to enhance learners’
skills, learning and teaching should be delivered using a range of teaching and learning
approaches, including digital ones. For instance, in the Mathematics and Numeracy Area
of Learning and Experience, learners may work together using digital skills and to solve a
problem and develop an algorithm that supports the understanding of patterns. They may
also use digital tools to create graphs from spreadsheets, for example [28].

Similarly, learning and teaching should take place in a range of contexts and be cross-
curricular. The CFW is cross-disciplinary within and across Areas. It also sets out three
mandatory cross-curricular skills: literacy, numeracy, and digital competence [28] (p. 13).
The mandatory cross-curricular skills “are essential to all learning and the ability to unlock
knowledge. They enable learners to access the breadth of a school’s curriculum and the
wealth of opportunities it offers, equipping them with the lifelong skills to realise the four
purposes” [28] (p. 27). For each of the six thematic areas, the mandatory cross-curricular
skills are mapped out. For example, in the Well-being Area of Learning and Experience,
numeracy “is a key enabler in making a number of informed decisions, in particular
managing money and supporting good financial decision-making and critically engaging
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with social norms around money. Numeracy also plays a role in purchasing and preparing
food to support nutrition” [28] (p. 85).

Learning and teaching should also ensure exposure to local, national, and international
contexts at different stages of development. In addition, learning and teaching should take
place in authentic contexts. For example, collaboration with individuals and employers
provides learners with opportunities to learn about work, employment, and the skills
valued in the workplace [28] (p. 44). This may also lead them to develop enterprise activities,
which can provide authentic learning experiences that contribute to their development as
enterprising, creative contributors to society. Equally, engaging parents and caregivers,
school partners, and the local community can create authentic, contextualised learning
opportunities. For instance, the overlap between the Humanities Area and the Mathematics
and Numeracy Area might include the collection of a range of qualitative and quantitative
primary data [28].

Furthermore, learning and teaching should allow for learners to develop their skills
(e.g., critical thinking, problem solving, and decision-making) and for them to generate
different types of value (financial, cultural, social, and learning) [28]. The integral skill
“creativity and innovation” should support learners in creating different types of value.

Lastly, learning and teaching may be based on a whole-school approach. For example,
in the Languages, Literacy and Communication Area, the CFW refers to the Content
and Language Integrated Learning (CLIL) approach. It is stated that effective language
learning requires a “systematic whole-school approach” that requires that schools be
“aware how best to ensure progression for all learners in all their languages, for example
through immersion, Content and Language Integrated Learning (CLIL) or plurilingual
activities” [28] (p. 160).

All in all, the delivery of the CFW appears to be tailored as a holistic design that
emphasises the interconnectedness of the elements within the whole, and where each area
of learning, skill, or competence engages learners in a meaningful way.

2.3.2. Assessment in the CFW

Assessment in the CFW is formative and progression-focussed [28]. It should be
ongoing to help the learner identify their strengths and improve their weaker areas. It
should guide the learner to the steps needed to progress. The “overarching purpose is
to support” and move learning forward [28] (p. 9). Progress is measured based on the
statements of what matters [28]. The additional principles of progression aim to give
educators a better understanding of progression [28]. They apply across the curriculum
and explain what progress may look like and which principles underpin progress. These
principles are: increasing breadth and depth of knowledge, deepening understanding of
the ideas and disciplines within the Areas, refinement and growing sophistication in the use
and application of skills, making connections and transferring learning into new contexts,
and increasing effectiveness [28] (p. 129–131). In short, evaluation and improvement
through reflection are core to the new curriculum and make “a vital contribution to raising
the quality of education and standards of achievement” [28] (p. 229).

Assessment should also be holistic in providing insights into the learner’s learning
needs. It should include a wide range of assessment approaches to provide a full picture
of the learner’s development. It should include assessments by educators as well as the
learner themselves. This may take place, for example, via portfolios that allow the learner
to visualise their progress over time. Assessment should occur not just in the school but
in exchange with the wider world as well. There should be engagement between the
learner and the world around them, including parents or caregivers and practitioners.
For instance, in relation to learning about careers and work-related experiences, the CFW
indicates that experiences should stimulate an interest in different careers and that learning
should take place in practical ways. Entrepreneurial activities, for example, necessitate
reflection as a learning skill. They relate to practical activities such as business start-ups
or venture-creation programmes [28] (p. 43). Similarly, in the arts, self-evaluation and
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reflection are part of the integral skills of critical thinking and problem-solving. The CFW
explains:

Refining work is encouraged throughout one of the statements of what matters
in this Area, with the aim of building skills in self-evaluation and reflection. The
evaluation involved in the creative process enables learners to develop reflective,
questioning and problem-solving skills, as well as to challenge perceptions and
identify solutions. Learners may demonstrate resilience in applying critical
appraisal of their work and be expected to respond positively to critical feedback.
Learners can develop problem-solving skills by experimenting with a variety of
arts and artistic techniques [28] (p. 65).

2.3.3. Active, Informed, and Responsible Citizens

Many of the elements of the CFW indicate a will to inculcate in learners a competence
for action in developing a socially just and sustainable society. Learners are meant to engage
with important issues facing humanity, such as sustainability and social change, and to
develop the skills necessary to do so. They are expected to learn to become active, informed,
and responsible citizens and consumers who can identify with and contribute to their
communities and reflect on the impacts of their actions. As in entrepreneurial education,
there is an emphasis on a connection with society, authentic contexts, and cross-curricular
areas through real life experiences. Learners are meant to learn to exercise their democratic
rights, imagine possible futures, and take social action. They are expected to know or
participate in enterprise and entrepreneurial activities and social action projects [28] (p. 123).
Learners’ creativity is meant to be stimulated and their capacity to produce solutions should
grow as they engage with ethical issues of sustainability and business [28]. They must
be able to make responsible decisions when acting socially, politically, economically, and
entrepreneurially [28] (p. 102).

The CFW suggests that learners can get to know and explore the multiple and con-
nected issues of sustainability through entrepreneurial education. Entrepreneurial edu-
cation affords them opportunities to “understand the interconnected nature of economic,
environmental and social sustainability; justice and authority; and the need to live in and
contribute to a fair and inclusive society” [28] (p. 102) as learners get to experience real-life
enterprises applying their own creativity and action competence in collaboration with
others. A fascinating concept is presented in the CFW, cynefin, taken from Welsh:

The place where we feel we belong, where the people and landscape around us are
familiar, and the sights and sounds are reassuringly recognisable. Though often
translated as ‘habitat’, cynefin is not just a place in a physical or geographical
sense: it is the historic, cultural and social place which has shaped and continues
to shape the community which inhabits it” [28] (p. 241).

Cynefin seems to embrace the individual, the local and global in understanding oneself
as a part of a community and culture and realising how choices we all make can have
impacts on society.

Tables 1–3 summarise the major themes of how the CFW should be delivered, as-
sessed, and where it overlaps with education for social change and sustainability through
entrepreneurial education. We will use these tables to identify how and where the charac-
teristics from the CFW emerge in UWTSD documents.
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Table 1. Learning and teaching delivery as outlined in the CFW.

Learning and Teaching in the CFW

• Learning and teaching should be collaborative and cross-disciplinary (pp. 6, 47, 50)
• Learning and teaching should make use of external practitioners (e.g., pp. 53, 88, 227–228)
• Learning and teaching should be delivered using a range of teaching and learning

approaches (e.g., pp. 35, 57, 89, 116, 119)
• Learning and teaching should take place in a range of contexts and be cross-curricular (e.g.,

pp. 8, 24, 26, 34, 44)
• Learning and teaching should allow for learners to develop their skills (e.g., critical thinking,

problem solving, decision-making) and for them to generate different types of value
(financial, cultural, social, learning value; e.g., pp. 6, 23–26)

• Learning and teaching should ensure exposure to local, national and international contexts
at different stages of development (e.g., pp. 30, 102)

• Learning and teaching should take place in authentic context(s) (e.g., pp. 66, 96)

Table 2. Assessment as outlined in the CFW.

Assessment in the CFW

• Assessment should enable reflection on learner progress over time (e.g., it should inform a
learner on their strengths and achievements, as well as areas for improvement and, if
relevant, barriers to learning; e.g., p. 8)

• Assessment should also enable reflection on group progress over time (e.g., at school level)
• A wide range of assessment approaches should be used to provide a holistic picture of

learners’ development (pp. 6, 31)
• There should be engagement between the learner and the world outside of school, incl.

parents or carers, and practitioners (p. 226)
• Learners should participate in the assessment process (e.g., reflect on their learning journey;

e.g., pp. 51, 92, 157, 185)
• As learners progress, they should become increasingly effective. This includes increasingly

successful approaches to self-evaluation, the identification of their next steps in learning and
more effective means of self-regulation (p. 30)

Table 3. Education for social change as outlined in the CFW.

Education for Social Change in the CFW

• Learners should be empowered to become active agents of building a socially just and
sustainable society (e.g., pp. 12, 19, 30, 41, 42, 76, 97, 98, 102)

• Learner engagement is emphasised. Learning should take place in authentic contexts across
curricular areas (pp. 48–50)

• Learners should adopt an enterprising spirit and action competence. Learners should be
able to create value of different kinds—financial, cultural, and social (p. 25)

• Learners should become enterprising in managing their own and others‘ resources, valuing
failure as a part of the creative process, and relatedly strengthening their employability skills
(e.g., pp. 65, 73, 85, 98, 123)

• Learners should become sustainable citizens through a sustainable education, and should be
able to respond to challenges of a social, economic and environmental nature (e.g., pp. 45, 70,
98, 102, 120)

• Learners should be able to make responsible decisions, to act as caring, participative citizens
of their local, national, and global communities, committed to justice, diversity and the
protection of the environment (e.g., pp. 70, 98, 102)

3. Methods

We apply a case study methodology to achieve our research objective. With its focus
on understanding the how and why of a social phenomenon in context, a case study lends
itself to learning from Wales, and UWTSD in particular, to understand how educators are
supported to cultivate competences for social change in learners [40].
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To address our research aim, we drew on more than a dozen data sources. We drew on
peer-reviewed papers, internal and external UWTSD documents such as Annual Reports
as well as programme handbooks, and websites or blogs (see Table 4). For instance, where
they were available, we sought to primarily rely on peer-reviewed papers to highlight
the entrepreneurial education approach used by UWTSD (e.g., [37,41]). This means that
our data sources had already passed a level of quality control through peer-review. We
considered it appropriate to draw on websites such as project websites and, for example,
their blogs (e.g., [42,43]) to illustrate how some of these concepts are applied in practice.
All data are listed in the reference list. Most documents are available online and can be
accessed freely. All accessed materials were in English. By triangulating these different
forms of data (academic papers, blog posts, project and annual reports, websites), we seek
for our case study to become a rich and robust account that is comprehensive and well
developed, thus helping facilitate deep understanding [44]. Thick description then allows
us to evaluate to what extent our conclusions may be transferable [44] and to illustrate the
theory and how we came to assess if and that UWTSD met the CFW spirit.

Table 4. Overview of data sources.

Document Type Number

Academic papers (incl. conference presentations) 8
Reports (e.g., technical policy reports) 3

External UWTSD documentation 1
Internal UWTSD documentation 2

Other resources (e.g., project websites and blogs) 2

The authors started collaborating on the research project in early January 2021 by
designing the research and dividing work. We held on-line hour-long meetings every
10–14 days where we discussed the process and reflected on and responded to what was
emerging. The data collection and analysis was conducted iteratively as we first scanned
major documents (such as the CFW and module handbooks) looking for signs of answers
to our research questions. As we started writing up, we consulted the documents and
added others that helped to achieve a clearer picture (e.g., blogs, reports, and academic
publications). We reported regularly to each other what results we were producing and
asked the other to reflect and comment on emerging findings. We kept notes of those
meetings to go back to where necessary. Furthermore, we benefitted from feedback from
UWTSD researchers and authors of some of the papers we analysed where we encountered
issues.

Both authors have experience of teaching entrepreneurship education and have taken
part in European projects in collaboration with teachers from UWTSD. The second author
specialises in entrepreneurial education and has worked on research for the last decade in
that area, mainly with qualitative methods. The first author has contributed to publications
on entrepreneurial education for, among others, the European Union and published in the
field. Our views are positive towards entrepreneurial education and to the quality of the
work we got to know constructed by UWSTD in this area. We were aware of our attitudes
and regularly reminded ourselves of the impact they might have on our results.

Both researchers involved in this research project have in the past collaborated with
UWTSD entrepreneurial education researchers and educators on different projects. We
were thus able to draw upon our experience and knowledge in terms of publications that
outline the UWTSD approach. We were also able to identify where projects (those we
participated in as well as others) were useful illustrations of different educational theories,
e.g., “glorious failure” [45]. Additionally, we benefitted from support from personal
contacts to UWTSD researchers to point out to us other publications and projects that
could be of value. This support allowed us to achieve data saturation as we were able to
find high-quality examples in the public domain that could be of interest to illustrate how
UWTSD supports education for social change along the understanding of the CFW.
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4. Results

The following sections will show how UWTSD already implements the dictates of
the CFW in its teacher training and wider education approach. Examples are provided to
highlight good practice(s) of an entrepreneurial education approach for social change and
sustainability.

4.1. Delivery

Several core aspects of learning and teaching at UWTSD reflect various tenets of the
new CFW delivery.

First, the CFW integral skill “creativity and innovation” is deeply rooted in UWTSD’s
entrepreneurial education. UWTSD has a long history of drawing on design education for
entrepreneurial education [46–50]. Its learning and teaching approaches borrow methodolo-
gies from design to create value for others through seeing multiple perspectives. As early
as 2008, researchers at the International Institute for Creative Entrepreneurial Development
(IICED) at UWTSD proposed “curiosity-based learning” [46] as a strategy for learners to
recognise problems and generate solutions. As the authors wrote:

Reflecting the inquisitive entrepreneur, learners become aware of their shortfall
in knowledge through their own experience, rather than simply being told it.
They also learn to look around a problem and not just to see it at face value, or
are encouraged to find problems within scenarios presented to them as a project
assignment brief. Finding these problems is a necessity—failure to do so results
in learners not being able to engage with the scenario [46] (p. 405).

UWTSD has taken this focus on creativity to an international forum, having con-
tributed to United Nations education programmes, among others. Together with the
United Nations Conference on Trade and Development, IICED developed a curriculum
that aimed to enhance innovative capacity among learners in educational programmes [30].
For the OECD, their researchers authored a “Thematic Paper on Entrepreneurial Education
in Practice” arguing that “retaining the creative thinking of the young mind is important
and real world relevance and levels of connectivity will help to bring invaluable insights to
our schools” [29] (p. 7).

Relatedly, real-world context plays an important role in UWTSD’s teaching and
learning, which is collaborative both within and beyond the classroom. UWTSD has a
long history of engaging alumni as sources of information for evaluation and as external
practitioners [28]. Within the classroom, learners engage in project work to develop their
knowledge and ideas with both peers and teaching staff [47]. At the same time, engagement
with these speakers ensures that learning and teaching take place in authentic contexts.
As part of the Postgraduate Certificate in Education (PGCE), Professional Certificate in
Education (PCE), and Professional Certificate in Education for Post Compulsory Education
and Training (PCET) programmes, guest speakers (including students in the Education
Doctorate programme, EdD) are invited to inform trainee teachers of recent developments
within the field of post compulsory education and to enable learners to view education in
relation to different contexts. Among others, Wales has an established method of providing
Entrepreneurship Champions, who before they join any classes have to attend a short
course as an introduction to learning and teaching.

Equally, learning and teaching are focussed on skills development for learners (includ-
ing trainee teachers) to appreciate that value creation can go beyond economic value.

Table 5 outlines in detail the CFW requirements in relation to delivery, shows how
UWTSD implements them, and provides examples.
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4.2. Assessment

In relation to assessment, UWTSD supports students extensively in reflecting on their
learning progress over time. This is core to the arts and design education that much of
UWTSD’s work is built upon [29,46,50,51]. Students are evaluated through summative and
formative assessment methods such as project work, presentations/pitches, self-reflection,
as well as self-evaluation, peer evaluation, and external expert review/feedback [45].
They are encouraged to “fail fast” and to make mistakes and learn from them (“glorious
failures”) [29,45]. For instance, students take part in “The Crit”, an arts-based discussion
where students critique each other’s work. Penaluna and Penaluna described this as
follows:

Students are expected to communicate and debate their thinking processes and
enter into a discussion of their work with tutors and peers and in later studies
when appropriate with external stakeholders such as industry practitioners,
clients and community members [49] (p. 7).

The approach forces students to explain their decision-making in envisioning new
futures as well as to build on feedback [49]. Across their learning, progress is mapped by
charts and evidence that showcase which connections the student has made in their mind.
The more complex and numerous these connections are, the better:

The highest grades are given to those who can argue for a range of distinctly
different yet justifiable solutions. The number of alternative solutions required
will be determined by the educator, who will consider the developmental stage
of the learners. New students may be asked to present only two alternatives,
whereas more accomplished students will be more challenged, with 6 to 12
alternatives [49] (p. 7).

In addition, UWTSD has become adept at involving alumni in assessment approaches
based on the long-standing “Continuous Conceptual Review” model [47]. Among other
forms of participation, alumni join classes to reflect on their learning in their own contexts.

UWTSD is also involved in research and policy projects to foster entrepreneurial
education assessment approaches. UWTSD educators have been part of the EU-funded
“EntreAssess” project, which published assessment methods, tools, and examples to help
educators assess entrepreneurial teaching and learning [52]. This project collated en-
trepreneurial education assessment methods, tools, and examples from across the world to
develop a self-assessment tool and model to help educators understand their own assess-
ment approaches and grow in their use of more creative and complex methods and tools.
The different stages range all the way up to a whole-school approach. On the project blog,
UWTSD educators provided insights from their own classrooms and how they encourage
creative assessment approaches. For instance, Tom Cox, UWTSD Senior Lecturer in Cre-
ative and Innovative Teaching and Learning, outlined how he uses the EntreAssess tools
in helping primary school teachers to find specific assessment methods for specific skills
development [52]. Case studies of Welsh schools are also provided. Craigfelen Primary
School in Swansea was among the first schools in Wales that participated in UWTSD’s
teacher training programmes. In a blog post on the EntreAssess website, Andy Penaluna
narrated a visit he undertook to Craigfelen following an invitation to their year 1 and 2
learners, explaining how the learners (5–7 years old) ran a project to revitalise the local
post office and summarising the learnings he drew from the visit. The learners opted to
run a pop-up shop in the space and involved their parents as well as the local community
and UWTSD in this project.

Table 6 outlines in detail the CFW requirements in relation to assessment, shows how
UWTSD implements them, and provides examples.
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4.3. Social Change, Sustainability, and Entrepreneurial Education

The University’s sustainability statement commits UWTSD to deliver “meaningful and
relevant educational pathways”. This includes promoting learning and social responsibility,
which supports what the Brundtland Commission in 1987 described as “development that
meets the needs of the present without compromising the ability of future generations
to meet their own needs” [50]. UWTSD thus empowers learners to become active agents
in building a socially just and sustainable society. In detail, the PGCE/PCE programmes
aim to produce learners who “understand their professional responsibilities in relation to
Education for Sustainable Development (ESD), with particular regard to the development
of practice and engagement within the classroom and the ability to understand, critically
evaluate, and adopt thoughtful sustainability values.” Teacher trainees are encouraged to
be experimental in their teaching and “experiment with pedagogies that embed ESD and
consider sustainability through critical reflective practice and evaluation” [50] (p. 31).

Learning is delivered in authentic contexts. For UWTSD, collaboration with industry
is a key focus. This facilitates “more value creation opportunities for students” while also
augmenting learners’ employability prospects [51]. At the same time, industry collabora-
tion allows UWTSD learners to explore value creation opportunities for the development
of new sustainable businesses, products, and services. In 2018–2019, UWTSD was ranked
first in Wales and second in the UK by the Higher Education Statistics Agency (HESA)
for the number of graduate businesses running for three years or more [51]. Over 550
alumni are enhancing and supporting UWTSD’s entrepreneurial education ambitions. This
demonstrates how UWTSD, in teaching about (and through) entrepreneurial education,
focuses on value creation that is ecological, humane, and social, in addition to creating eco-
nomic value. In 2020, UWTSD teaching staff launched the “Harmonious Entrepreneurship
Society” to “set up and advance harmonious approaches to entrepreneurship to address
the sustainability challenge facing our planet” [51].

Table 7 outlines in detail the CFW expectations in relation to social change and
sustainability, shows how UWTSD implements them through entrepreneurial education,
and provides examples.

Table 7. The CFW expectations on social change mapped against UWTSD implementation and visualised by examples.

CFW Guidance on Social Change UWTSD Implementation Example

Learners should be empowered to
become active agents of building a
socially just and sustainable society

The University’s sustainability statement
commits UWTSD to deliver “meaningful and
relevant educational pathways.” This includes
promoting learning and social responsibility,
which supports what the Brundtland
Commission in 1987 has described as
“development that meets the needs of the present
without compromising the ability of future
generations to meet their own needs” [53].

The PGCE/PCE programmes aim to produce learners
who
“understand their professional responsibilities in
relation to ESD, with particular regard to the
development of practice and engagement within the
classroom, and the ability to understand, critically
evaluate and adopt thoughtful sustainability values.”
Teacher trainees are encouraged to “experiment with
pedagogies that embed ESD and consider
sustainability through critical reflective practice and
evaluation” [50] (p. 31).

Learner engagement is emphasised.
Learning should take place in
authentic contexts across curricular
areas

For UWTSD, collaboration with industry is a key
focus. It facilitates “more value creation
opportunities for students” while also
augmenting learners’ employability [53]. At the
same time, industry collaboration allows
UWTSD learners to explore value creation
opportunities for the development of new
sustainable businesses, products, and services.

UWTSD has been ranked 1st in Wales and 2nd in the
UK in 2018/19 by the HESA for the number of
graduate businesses running for three years or more
[51]. Over 550 alumni are enhancing and supporting
UWTSD’s entrepreneurial education ambitions.

Enterprising spirit and action
competence. Being able to create
value of different kinds—financial,
cultural and social

UWTSD in teaching about (and through)
entrepreneurial education focuses on value
creation that is ecological, humane and social, in
addition to the traditional economic value
creation.

In 2020, UWTSD teaching staff launched the
“Harmonious Entrepreneurship Society” to “set up and
advance harmonious approaches to entrepreneurship
to address the sustainability challenge facing our
planet” [51].
All units in the PGCE/PCET/PCE programmes are
also mapped against the university’s “Education for
Sustainable Development” plan, which outlines skills
developed in the teacher trainees [50].
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Table 7. Cont.

CFW Guidance on Social Change UWTSD Implementation Example

Learners should become
enterprising in managing their own
and others‘ resources, valuing
failure as a part of the creative
process, and relatedly strengthening
their employability skills

Creativity and innovation are at the heart of
UWTSD’s mission to enhance graduate
employability and the number of graduate
start-ups.

UWTSD has been ranked 1st in Wales and 2nd in the
UK in 2018/19 by the HESA for the number of
graduate businesses running for three years or more
[51]. Over 550 alumni are enhancing and supporting
UWTSD’s entrepreneurial education ambitions.

Learners should become sustainable
citizens through a sustainable
education, and should be able to
respond to challenges of a social,
economic and environmental nature

UWTSD’s Sustainability Statement focuses on
providing meaningful education that considers
social responsibility and the needs of future
generations.

The university aims to “utilise our collective skills,
knowledge and technology to enable the University
and its graduates to offer solutions to the most urgent
societal challenges—in Wales and further afield. We are
also committed to building a sustainable society driven
through enterprising innovation and entrepreneurship”
[51] (p. 3).

Learners should be able to make
responsible decisions, to act as
caring, participative citizens of their
local, national, and global
communities, committed to justice,
diversity and the protection of the
environment

Entrepreneurial value creation—where value
may be cultural, social, or environmental, in
addition to economic—is well understood in
UWTSD teaching.

UWTSD’s “Harmonious Entrepreneurship Society”
was set up to advance entrepreneurial approaches that
have sustainability at their heart [51].

5. Discussion

This study sought to present how a university works towards embedding sustainabil-
ity thinking and actions for social change through an entrepreneurial education approach.
It analysed the very forward-looking curriculum demands that Wales makes towards its ed-
ucators in the “Curriculum for Wales”, and mapped against these demands how a specific
university with a track record in delivering entrepreneurial education enables education for
sustainability and social change. The results highlight some noteworthy practices. Through
some of its core entrepreneurial education approaches, UWTSD manages to seamlessly
embed sustainable thinking and education for social action in their learning and teaching.

First, through their long history of making use of external practitioners, UWTSD
is able to foster an enterprising spirit and action competence in learners. Learners are
then able to create value of different kinds. UWTSD, in teaching about—and importantly,
through—entrepreneurial education allows broad thinking about value creation that goes
beyond the creation of economic value and is ecological, humane, and social. For instance,
for UWTSD, collaboration with industry is a key focus. It facilitates “more value creation
opportunities for students” while also augmenting students’ employability prospects [53].
At the same time, industry collaboration allows UWTSD students to explore value creation
opportunities for the development of new sustainable businesses, products, and services.
Equally, trainee teachers at UWTSD engage with guest speakers, including alumni, who
become participants in UWTSD’s teaching approach. Specifically in teacher education,
UWTSD includes in-house (budding) experts such as EdD students to inform trainee
teachers of recent developments in the field of education. Such approaches aim for learners
to be able to view education in relation to different contexts. This kind of contextualised
approach to teaching and learning is important for sustainability education, connecting the
local and global, and acquiring a sense of cynefin.

In practice, UWTSD presents impressive numbers in learner engagement through
entrepreneurship, as demonstrated by its HESA ranking and extensive alumni participation.
Within the teacher training programmes delivered at UWTSD, all are mapped against
the “Education for Sustainable Development” plan. The aim is for trainee teachers to
“understand their professional responsibilities in relation to ESD, with particular regard
to the development of practice and engagement within the classroom, and the ability to
understand, critically evaluate and adopt thoughtful sustainability values” [51].

This is supported in UWTSD’s approach to assessment, which encourages educators
to become increasingly effective in their assessment approaches and methods in relation
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to measuring—and fostering—entrepreneurial skills. This includes for learners to be
increasingly successful to self-evaluate and identify their next steps in learning and more
effective means of self-regulation. For example, UWTSD has been involved in a European
project to gather, and make available in an accessible way, assessment methods, tools, and
examples of increasingly differentiated entrepreneurial education assessment approaches
for educators. Relatedly, there is a strong focus in UWTSD’s own work on assessment for
learning. The elective course “Enterprise Educators” is built around different rounds of
formative feedback. Similarly, UWTSD learners participate in the assessment process, for
example, through reflection. UWTSD has made the EU’s EntreComp framework work for
itself in this regard. Such assessment methods can enhance learner engagement and agency
and support the cultivation of action competence in the spirit of sustainability education
including the potentials for social change.

Furthermore, UWTSD is focussed on fostering entrepreneurial skills in their learn-
ers. Learning and teaching thus foster skills such as critical thinking, problem solving,
and decision-making, as well as the ability to see how value of different kinds (financial,
cultural, social, and learning) may be generated. Teacher trainees in particular are en-
couraged to put these skills into action and be experimental in their teaching. For over 10
years, UWTSD has been involved in different international (education) innovation projects
focussed on mainstreaming entrepreneurial education among teachers. In a similar but
wider manner, creativity and innovation are at the heart of UWTSD’s mission to graduate
employment. This allows all learners to become enterprising and be able to manage their
and others’ resources, giving them agency and skills to influence their social, economic, and
environmental conditions, both locally and globally. UWTSD’s Sustainability Statement
focuses on providing meaningful education that considers social responsibility and the
needs of future generations. The university aims to “utilise our collective skills, knowledge
and technology to enable the University and its graduates to offer solutions to the most
urgent societal challenges—in Wales and further afield. We are also committed to building
a sustainable society driven through enterprising innovation and entrepreneurship” [54]
(p. 3).

6. Conclusions

The findings are not generalisable and were not meant to be. They are limited to
a case of how the work of UWTSD in the area of entrepreneurial education emerges as
practice in the spirit of sustainable education and has the potential to support social change.
It is a descriptive and analytical study where core elements in the progressive CFW are
illustrated against the work of UWTSD to exemplify how entrepreneurial education can
provide affordances to support education for social change.

A novelty of this research is that the aspects of entrepreneurial education are high-
lighted as a curriculum ideology (CFW) and as examples in practice at the university level
in teacher education. Tables 4–6 illustrate the essence of the research and can be used to
develop similar frameworks to scrutinise other curricula focusing on social change and
entrepreneurial education. The presented examples are related to the professional context
and practical implementation is illustrated plastically, and they show how entrepreneurial
education approaches can embed sustainable thinking and education for social change. The
findings can be informative and explanatory for teachers and teacher educators looking for
ways to enhance sustainability education and social change.

Further research could deepen our findings and contextualise how a progressive
curriculum can pan out in practice; for example, research on how entrepreneurial education
emerges in school practice and other educational settings in Wales, looking for signs of
the elements presented in the framework (Tables 4–6). Similar research in other countries
focusing on how entrepreneurial education can support sustainability education and social
change could also benefit from applying the framework or adjusting it accordingly.
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Abstract: Education for Sustainable Development (ESD) and Entrepreneurial Education (EE) are
quite abstract and demanding concepts for teacher students. Yet, Key Sustainability Competences and
Entrepreneurial Competences entail important qualities of future citizens and workers, and teacher
students should become prepared to accommodate education for these competencies in their teaching
practice. This paper explores teacher students’ process of sense-making of sustainable development
and how becoming a teacher who practices ESD connects with entrepreneurship. EE serves as a good
mirroring surface to ESD as they both have their roots in Transformative Learning (TL) but pursue
transformation towards different goals. The case study follows the vocational teacher education
(VTE) students’ sensemaking of Sustainable Development as a part of teacher’s work during one
semester which included integrated Thematic Studies of Sustainable Development. The qualitative
content analysis of students’ texts focused on signs of transformative learning and was guided
by the dimensions of sustainable development and learning goals set for teacher’s sustainability
competences in the VTE curriculum. The results indicate that transformative learning is possible.
Furthermore, they address the importance of certain entrepreneurial capabilities in the actualization
of change agency.

Keywords: education for sustainable development; entrepreneurial education; key sustainability
competencies; transformative learning

1. Introduction

Education is considered one of the strongest promoters of Sustainable Development
(SD), and the need for teacher education to promote teachers’ change agency has been
identified as one of the critical prerequisites for ecological and societal transition [1,2]. The
demand for teachers’ capacities to facilitate the development of change making capacities
in their students is also clearly stated in the Goal 4.7 of Agenda 2030, saying, “all learners
should acquire the knowledge and skills needed to promote sustainable development by
2030.” The achievement of this goal should manifest as actions of both teachers and stu-
dents [3]. Developing educators’ capacities and competencies in Education for Sustainable
Development (ESD) has been recognized as one of the priority action areas required to
address climate change and sustainability challenges in the UNESCO publication Education
for Sustainable Development: A Roadmap [4].

Competencies consist of cognitive, affective and motivational elements and a volun-
tary will and intention of doing things. Each competency is an interplay of knowledge,
capacities and skills, motives, and affective dispositions, and their interaction is what
matters in the actualization of the competency [5]. Competencies are also situational and
context-specific, but transversality can be developed. Key competencies can be understood
as multifunctional and context-independent competencies, which are considered to be
particularly crucial for implementing societal goals important in a normative framework
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(e.g., sustainability) and which are important for all individuals [5]. In the education pro-
fession, competencies of teaching are about promoting learning by combining a teacher’s
substantial knowledge about an issue, concept, or phenomena with pedagogical knowl-
edge [5,6].

Cebrían and Junyent state ESD competencies focus on the competencies that teach-
ers and educators need to put in place in educational settings to promote sustainability
competencies amongst their students [7]. Rieckmann [8] defines teachers’ competencies
for Education for Sustainable Development as “teacher’s capacity to help people develop
sustainability competencies through a range of innovative teaching and learning prac-
tices” [8] p. 38. The definitions draw attention to the pedagogical competencies and
emphasize the competence to transform, which lies in the heart of many other definitions
as well (for example, [9] p. 204 and [10]). The transformative dimension of ESD can be
stated as follows: “ESD draws on the experience of learners and creates opportunities for
participation and for the development of creativity, innovation and the capacity to imagine
alternative ways of living. It encourages learners to reflect on the impact of their everyday
choices in terms of sustainable development”, e.g., [11] p. 17. Thus, the ultimate aim of ESD
is to facilitate transformative learning so that people are empowered to take sustainable
actions in complex situations [3,12]. To achieve competency to encourage learners to reflect
and change their behaviors, teachers should learn about the contents of SD and the concept
of ESD, develop in Key Sustainability Competences, and learn how to facilitate all this as
educators [13]. Still, a recent review on initial teacher education and ESD discovered a
deficit in the development of the professional skills needed to implement ESD, even the
students showed positive attitudes towards sustainable development [2]. Often, students
do not feel ready or prepared to teach SD topics [14] or have only a partial understanding of
SD, often comprising mostly of environmental sustainability [7] or having strong emphasis
on social sustainability [15]. Moreover, students’ understanding of their possibilities to
influence outside school can be weak [15], and they do not consider the competence to
teach for a sustainable society as a part of teacher professionalism [14]. One part of the
phenomenon seems to be that ESD is often a separate course, and the goal for a teacher to
be a promoter of change for a more sustainable world is not made visible in the professional
competences or goals of the curriculum [2,14,16,17].

Transformative Learning (TL) theory refers to a qualitative shift in perception and
meaning making on the part of the learner, especially when the learner reframes or ques-
tions his/her assumptions or habits of thought and becomes critically reflective of those
beliefs that become problematic [18]. The broad understanding and general aims of trans-
formative learning are to contribute to a more significant social change (or transformation)
through education, which has attracted many ESD scholars to use TL as a theoretical
background [19]. For example, Blake et al. [20] p. 5348 describe the need for “that type of
learning that is consistent with and helps manifest individual, organizational and social
change towards more sustainable practices”.

Sterling [21] connects TL with Bateson’s [22] models of three orders of learning and
change: first-order learning is learning more of the same; second-order learning refers to a
significant change in thinking or actions as a result of examining assumptions and values,
and it demands the negotiation of meaning; and, finally, third-order learning involves
a shift in the operative way of knowing and thinking, in the world view. The levels of
learning are connected: second-order or third-order learning also affects our interpretations
of our first-order learning, which can show as transformative actions [21].

Even though TL has been used widely as a background theory in ESD [19], the
relationship of ESD and TL is not unproblematic [23]. First, the scale of transformation is
often blurred in ESD: Any change can be called transformation. Secondly, it is always not
at all clear what needs to be sustained and what transformed in transformative ESD [23] p.
306. We apply the strict interpretation of transformative learning, according to which only
learning that involves a profound shift in the operative way of knowing and thinking that
frames people’s perception of, and interaction with, the world—an epistemic change—is
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transformative [21]. It is about being challenged and about becoming conscious of one’s
worldview. It is not easy or comfortable and demands trusted peers and capable mentors
or facilitators [20].

Entrepreneurial education (EE) may seem at first hand a counterpart of ESD, as it is
often connected to capitalism and economic growth. On the other hand, there are many
ways to define entrepreneurial education [24], and some definitions contain notions of
new entrepreneurship that are more connected to ethics, sustainability, sensitivity, and
intuitiveness [25]. The connections of EE and Science education are a quite popular research
topic [24], but the connections between EE and ESD have not been researched much. For
example, the extensive review of Deveci and Seikkula-Leino [24] does not mention any
such studies. However, many similarities can be observed easily: making change, the
re-examination of assumptions and values, critical thinking, and new creativity can all be
found in the learning objectives or competences of ESD and EE [11,26].

Allan Gibb [26] used the term enterprise to mean “a set of behaviors, skills and
attributes which may be exhibited by a person”. Enterprising behavior has largely been
regarded as a vehicle for a change in society with a growing emphasis of managing risks
and uncertainty [27]. Gibb’s underlying proposition is that there is some enterprise inside
every student, and that the inner enterprise can be developed by means of education and
training—through EE—which gives freedom, provides ownership, allows control, gives
responsibility, allows mistake taking, keeps informal, and provides flexibility in learning
situations [26]. Still, clear learning goals are needed, and the teacher’s role is essentially to
guide, facilitate, and to be a partner in the learning process by focusing on the different
ways people learn [19] following the principles of TL. EE also enables students to forecast
the future and the changing needs of society and to understand the substance deeply
and figure out how it is related to other issues in the society—see “all-overness” [28].
This is clearly key to sustainability competences of systems thinking and anticipatory
competency [13] p. 10.

For us, the transformative ambition of ESD and EE provides a lens to examine teachers’
competences for ESD. Sustainability and entrepreneurship are both quite abstract ideas as
part of vocational teacher´s work, even though entrepreneurship has been included in the
VTE curricula since the first decade of the 21st century [28] and the ways of proceeding SD
in educational institutions has been nationally assessed for 20 years [29,30]. For example,
in a recent study on the skills and competencies of Finnish vocational teachers, neither of
them was among the 53 identified skills, but the skill of transforming society was a part of
Innovator Competency [31].

Vocational teachers are an interesting group of educators for SD. Firstly, they have a
professional identity when they start teacher education, and secondly, they will be educat-
ing future professionals who should acquire competences mentioned in SDG 4.7, also in
relation to their work and professional identity. We find that the vocational teacher students’
perceptions of ESD and SD and their perceptions of their professional competencies are
particularly important as they affect their future teaching practice and the way they prepare
the future professionals who should be able to build a professional identity of being part of
the solution in ecological transition.

The concept of sensemaking is useful to describe the process in which the teacher
students are trying to grasp concepts which are hard to make concrete: As sensemaking
deals, for example, with identity, it is an ongoing and social activity. In addition to that, it
offers people extracted cues that provide points of reference for linking ideas for broader
networks of meaning [32]. In this paper, we search for answers to the following questions:
(1) how students in vocational teacher education make sense of sustainable development
as a part of vocational teachers’ work and (2) what kinds of connections can be found
between education for sustainable development and entrepreneurial education as teachers’
competencies.
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We explore these connections via following the development of vocational teacher
students’ thinking as Thematic Studies in Sustainable Development (TSSD) were integrated
to the Vocational Teacher Edcuaction (VTE) programme in Tampere University of Applied
Sciences (TampereUAS). The idea of TSSD was not to organize a separate course but to
produce materials with pedagogical insights and assessment frames, which the teacher edu-
cators could use according to their choice as part of the VTE programme. We take a detailed
look at one teacher student groups’ learning to understand the students’ sense-making
of ESD and competencies related to it and make abstract concepts more concrete [32]. To
capture the change in the students’ perceptions, to identify signs of transformative learn-
ing, and to establish how the learning goals connected with transformative learning were
achieved, we present the students’ thoughts and opinions of teacher’s role as a promoter
of sustainable development at two points of time. In discussion, we relate the findings to
entrepreneurship on conceptual level.

2. The Case: Introducing ESD Competencies in Vocational Teacher
Education Curriculum

The Finnish VTE programme (60 credits) consists of vocational pedagogical stud-
ies, teaching practice, basic studies in education, and elective pedagogical studies. The
education is research-based and aims at educating vocational teachers who are able to
justify their decisions and actions based on both experience and theory [28]. Most students
in vocational teacher education hold a master’s degree and at least three years’ work
experience in the field in which they aim to teach [31]. VTE curriculum in TampereUAS
is competency-based [33]. The main pedagogical approach is participatory pedagogy,
meaning that the teacher students and their communities are the main actors, and attention
is paid to individual learning possibilities and possibilities to demonstrate the skills and
competencies the teacher student already has.

The sustainability commitments of TampereUAS have served as drivers for the intro-
duction of ESD competencies in the curriculum. Since 2016, TampereUAS has committed to
educating professionals able to further SD in working life and thus stated the will to act out
the SDG Goal 4.7. More specifically, the School of Vocational Teacher Education has signed
the Climate Challenge of the Teacher Student Union of Finland in 2019 and committed
to include education on the competences of promoting climate actions and sustainable
practices in vocational colleges in the VTE curriculum [34].

The work for TSSD started by creating a common understanding of sustainable educa-
tion by a team, which was established in 2020 to promote the integration of sustainability
themes in the VTE curriculum and to facilitate their implementation. The common under-
standing is based on critical thinking and the capability to challenge values and norms as
the foundations of sustainable education [7,35]. Competences were defined broadly, not
only as performance and professional growth but also as human growth, large knowledge
foundations, and theoretical thinking: as understandings of principles, moralities, and
responsibilities. Acting as a change agent was set in the core of sustainable education and
the role of sustainable community culture of an educational institution is addressed; the
importance to connect sustainability with the growth of teacher identity and the need to
collaborate with working life were emphasised. This served as a basis for describing the
core sustainability competences of vocational teachers in relation to the study modules of
the present curriculum (Table 1).
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Table 1. Vocational Teachers Sustainability Competencies as defined in Tampere University of Applied Sciences Vocational
Teacher Education in 2020 (originally in Finnish, translated by EA).

Vocational Teacher’s Sustainability Competences
Core competence and conceptual base: history and philosophy of sustainable development (SD), ecological, social, cultural, and

economic sustainability, Agenda 2030

Level of
competence

Competence
areas

Teachers in learning
environments and networks

Teachers’ professional identity
and pedagogical skills Teachers in society

Descriptive

Student can describe features
of a sustainable educational

institution.
Knows certification systems of

educational institutions.

Recognizes how the teaching
profession connects with SD.

Recognizes the relations of SD
and pedagogical choices.

Knows the agreements and
goals related to SD

Applying

Furthers active sustainability
in an educational institution.
Implements the principles of

sustainability at work

Connects professional
knowledge, practices, and

professional identity to form a
sustainable professional identity.

Uses pedagogical solutions
which further SD.

Acts in order to promote SD.
Uses different methods of

influencing and
communication.

Integrated
Develops sustainable practices
of an educational institution.

Creates networks.

Acts as a role model for a
sustainability promoting
professional. Develops

pedagogics and contents.

Uses theoretical knowledge
and practical experience to
create a more sustainable

world.

The ESD competences were described through three competence areas, which matched
the study modules of the VTE curriculum: Teachers in learning environments and net-
works, Teachers’ professional identity and pedagogical skills, and Teachers in society. This
structure responds to the CSTS model’s structuring of competences for ESD [10]. For each
competence, the aspects of knowing, doing, and being are described. Mastering the com-
petences was described in three different levels—Descriptive, Applying, and Integrated.
The descriptive level goal in each of the three competence areas is based on Knowing
about norms and systems. Quite systematically, Doing is emphasized in the descriptions of
applied-level mastering and Being in the integrated mastering. Only in the professional
development and pedagogical skills is doing already part of the descriptive and being part
of the descriptive. This is due to the central role of identity work in this competence area.

The three levels in our learning outcomes resemble the idea behind Stephen Sterling’s
interpretation of transformative learning [21] based on Bateson’s three levels of transfor-
mative learning [22]. Students should first learn (more) about SD and its applications in
education, then they can change their practices and attitudes. Mastering in the integrated
level has elements of epistemic change: “develops sustainable practices”, “acts as a role
model of a sustainability promoting professional”, and “uses theoretical knowledge and
practical experience to create a more sustainable world”.

We want to emphasise that TSSD was not a separate course. It was designed to be an
integrative theme and viewpoint to be discussed in different phases of teacher education
and to be independently carried out by the teacher educators of TampereUAS. To ensure
the even quality of implementations, learning materials with pedagogical suggestions
were produced comprising of an introductory video lecture with slides and linked further
readings and suggestions on how to relate the themes into the courses. Materials were
made available for all teacher educators through a shared Moodle platform.
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3. Analysis

We followed the learning process of one VTE student group (n = 28) during their
first semester, autumn 2020. Most of the students (n = 25) had no prior experience as a
teacher in vocational education. Their backgrounds were diverse: from social and health
care, culture, engineering, agriculture, and business management to communication. We
collected students’ thoughts and opinions of teacher’s role as a promoter of sustainable
development in two occasions.

The first collection of students’ ideas of sustainable development and teachers’ work
took place in September 2020 as the students were introduced to the Thematic Studies
in Sustainability. The students had studied the introductory material beforehand and
discussed their insights of the phenomenon during the contact day. At the end of the
contact day, the students were asked to write a short text (max. one page) with the
following instruction: “What does sustainability mean in vocational teacher´s work? In
what ways it is/it should be visible in vocational teacher´s work and in the practices of
teaching communities?”

During the semester, the students participated in teaching practice and vocational ped-
agogical studies. The second collection of students’ thoughts on sustainable development
and teachers’ work took place in November 2020. The students were asked to reflect on
their first stories and write shortly about the change. It was expected that seeing the reality
of vocational institutes would create a reflective surface for the initial ideas of SD. Ten
stories were received (four pages in total). The texts were analysed modifying the grounded
theory processes [11,36]: We recognized the role of prior knowledge as mini-frameworks,
but analysis involved both theoretical and empirical sensitivity. We attempted to identify
specific features of the texts: the context in which the phenomenon was embedded and the
conditions that gave rise to it. Although we had prior knowledge of the phenomenon, we
tried to be as open as possible to the texts and their voice and reviewed the texts multiple
times. The ideas and thoughts presented in the texts were identified to understand the
differences and connections between them [12,37].

In our analysis, we combined concept-driven and data-driven qualitative content
analysis [38]. Following concept-driven qualitative content analysis [13,38], the expres-
sions were grouped in categories drawn from the theoretical background: the pillars of
sustainable development. Table 2 presents the data according to the themes and occasions
of data collection. All the teacher students’ notions did not, however, fit clearly to the
pillars of sustainable development. Some were quite general and focused on the role of
education in sustainable development. Here, we applied data-driven analysis [38] and
created a category “education for sustainable development”, presented in Table 3.

Table 2. The notions of the pillars of sustainable development in students’ texts grouped according to the themes and
occasions of data collection (1 and 2). Translation by AT.

Ecological 1

• paying attention to materials used, how to recycle them
and save energy

• using more electric tools in teaching, trying to reduce the
waste of paper, reusing books

• electric tools are good in teaching but there is still a need
for encounterings: students need to be seen and heard, and
net-based teaching in not the only good way

• do we need such large spaces in educational institutes

Ecological 2

• transport: using public transport or bicycling is supported
in the institutes

• respecting nature, using nature as a learning possibility;
more attention should be paid to aesthetic views of
environments

• paying attention to habits in the educational institutes: for
example, how the waste food is reduced

• I pay a lot of attention to discussions on the theme
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Table 2. Cont.

Social 1

• comfortable space is important in feeling welcomed
• supportive working community
• paying attention to special needs students and how to

guide them
• supportive culture for learning for all kinds of students
• no bullying
• interaction is important (between teacher and student but

also in teacher community)
• justice and equality: for example, trying to help the

immigrant students to overcome the language barriers in
employment

• open-minded attitudes to different cultures: what we have
in common is a good starting point

• there is a need to be unselfish and pay attention to future
generations

Social 2

• I should concentrate on my doings, doing one thing at a
time, that would be sustainable

• for me, social and cultural aspects are easier to think about

Cultural 1

• knowing one´s own cultural habits, knowing the cultures
nearby and also other cultures

• there is a lot of good things also in the past
• the base elements in life should be arranged before there is

a possibility to promote cultural sustainability

Cultural 2

• for me, social and cultural aspects are easier to think about

Economic 1

• teachers´ work is promoting the economical sustainability
while they educate future employees who commit to
society and give their work efforts and pay taxes, and so
these employees will keep the society going

• all students are not in the same position as far as learning
possibilities are concerned—students have different status
as financial backgrounds

• durable teaching materials (not only materials that are
used once), possibly recycled (has to do with the ecological
sustainability, too)

• teacher should stress the proactive way of teaching the
skills needed in the future

Economic 2

• while working in the company, sustainability is one of our
business strategies

• some themes that we do in the companies have not landed
to educational institutes in a bigger scale yet (such as
recycling materials)

Table 3. Notions of education for sustainable development students’ texts grouped according to the occasions of data collection
(1 and 2).

Education for sustainable development 1

• education plays a big role in supporting sustainability
• sustainability should be a subject in every curriculum
• mutli-professional cooperation, sharing one´s expertise
• grouping students and making the environments as

collaborative as possible

Education for sustainable development 2

• I have noticed that the phenomena is “all-over”
• should be taken into account everywhere hard to grasp
• what are my real possibilities to promote sustainability as

a teacher?
• I would love to work as a teacher and discuss the

sustainability questions with my students. Teachers can be
a huge value influencer and I would like to be one.

3.1. Sustainable Development as a Part of Vocational Teachers’ Work

All the pillars of sustainable development were identified in the first texts. More
than half of the notions in the first texts were on socially sustainable development: ideas
on safety in learning environments, supporting the special needs students, supportive
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teacher communities, sharing the expertise with colleagues, zero tolerance against bullying,
notifying meaningful encounterings, and having the future generations in mind. Ecological
views concerned the material and recycling issues but also alternative transportation and
thoughts on the needs for huge buildings and spaces of educational institutions. The
educational profession was seen to be economical when they have a possibility to train
future employees and while using sustainable products as teaching materials. Cultural
views concerned knowing one’s personal life, history, and surroundings. Knowing one’s
own and local history was regarded as equally important in relation to understanding other
cultures. This category was present in the first texts only. In the second texts, the notions
were divided more equally between the different pillars of sustainable development and
contained thoughts of changing one’s own behavior.

The proportion of notions concerning teachers’ work was larger in the second collec-
tion of data.

In the first texts, students presented the need to include sustainability perspectives in
all curricula and identified the importance of education in supporting sustainable develop-
ment. They also described some pedagogical arrangements which could help in furthering
sustainable development such as paying attention to collaboration and multi-professional
cooperation in teaching. The second texts tell about beginning to understand the “overall-
ness” of the phenomenon and, at the same time becoming uncertain of teachers’ possibilities
for promote sustainability. On the other hand, some students express enthusiasm and write
about realizing the possibilities a teacher has in influencing future students.

The results of Tables 2 and 3 can be summarized into three main perspectives to make
a holistic picture of how the students’ understanding of sustainable development as a part
of teachers’ work develops: the meaningfulness of education, teachers as an example, and
understanding the connections.

Concerning the meaningfulness of education, a change in tone can be noticed. The first
texts were written more in the style of what ought to be done: There should be sustainability
as a core competence for all vocational students and that should be obligatory for all to
master in addition to the vocational skills. There was also an understanding that education
brings along health and well-being. In the second texts, the students wrote more about
the concrete ideas to carry out sustainable things, such as how educational institutions try
to support their employees in using public transport or how the waste of food is trying
to be avoided. There was also an example of how to bring some nature elements into the
classrooms and referring to that it is said to increase the ecological thinking in addition
to that it could be used as a teaching tool. At the same time, students presented their
individual feelings towards teachers’ possibilities: both hesitation and enthusiasm.

In the first texts, teachers as an example was more about knowing how, organizing the
learning environments to act, and knowing about the facts, for example, sharing expertise
and making environments as collaborative as possible. In the second texts, understanding
was more on affecting the students: willingness to discuss the themes with students and to
be more coherent of one’s own doings, such as trying not to concentrate on multiple things
at the same time.

Understanding the connections was described in the first texts more in terms of “hope to
do these things”. The students described understanding of different cultures and beautiful
learning environments. They wanted to encourage students to think on their own behavior
and its effects. In the second stories, there was more understanding of sustainability as a
phenomenon everywhere. Their eyes were opened to it as being “all over the world”. They
were a little concerned about how it is everywhere, but it is difficult to grasp and make
concrete.

The results indicate that students’ first texts were written usually from a viewpoint of
an observer and the second texts more from a viewpoint of a member of the teacher community.
This we consider as the beginning of sensemaking, remarkable transformative learning in
three months, and as an initiation of the development of teacher identity.
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3.2. Meeting the Learning Objectives of the Course

To reflect on how the goals set when planning the TSSD were achieved, we connected
the teacher students’ thoughts and observations with the expected learning outcomes
(Table 4). This analysis was carried out as a concept-driven analysis using the descriptions
of learning outcomes as the basis of the categories. This analysis shows that teacher
students’ thoughts and reflections meet the applying and even the integrated level of
mastering in the latter texts. The students seemed to have encountered new thoughts
which have changed their way of looking at teachers’ work and their understanding
of the power and potential to make change through teachers’ work. Even though the
students were not working as teachers, some of them have reached the integrated level in
their writings on how teachers can act as examples of sustainably acting and responsible
professionals. Altogether, students were able to recognize practical examples of actions
for sustainable development in educational institutions. However, they did not produce
notions of the certification systems or descriptions of the agreements in the background of
sustainable development.

Table 4. Learning on sustainability competences shown in the students’ texts (in italics) and Vocational Teacher’s Sustain-
ability Competences as defined in Tampere University of Applied Sciences Vocational Teacher Education in 2020.

Vocational Teacher’s Sustainability Competences
Core competence and conceptual base: history and philosophy of sustainable development (SD), ecological, social, cultural, and

economical sustainability, Agenda 2030

Level of
compe-
tence

Frame of
Competence
according to

the study
modules

Teachers in learning
environments and networks

Teachers’ professional identity
and pedagogical skills Teachers in society

Descriptive

Students can describe features
of a sustainable educational

institution.
Students could recognize practical

examples in educational
institutions.

Knows certification systems of
educational institutions. (not

visible in the data)

Recognizes how the teaching
profession connects with SD.

Recognizes the relations of SD
and pedagogical choices.
Reflections on the impact of

education.

Knows the agreements and
goals related to SD (not

visible in the data)

Applying

Furthers active sustainability
in an educational

institution.Implements the
principles of sustainability at

work
Students seem to pay more

attention to sustainability in
vocational teacher’s work.

Connects professional
knowledge, practices, and

professional identity to form a
sustainable professional identity.

Uses pedagogical solutions
which further SD.

Especially the social points are
recognized—the core of being a

vocational teacher.

Acts in order to promote SD.
Uses different methods of

influencing and
communication.

The power of teacher being an
example is recognized.

Integrated

Develops sustainable practices
of an educational institution.

Creates networks.
Most of the teacher students are

not working as teachers yet. Clear
reflections outside the teacher

communities.

Acts as a role model for a
sustainability promoting
professional. Develops

pedagogies and contents.
Well-defined the idea of the teacher
being an example. During studies,

broadened views to the phenomenon.

Uses theoretical knowledge
and practical experience to
create a more sustainable

world.
The journey has started by
thematic studies. It is the
responsibility of teacher

educator to keep discussions
alive during the study process.
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As we took a critical view on the course implementation, we realized that it was no
surprise that students did not take the documents of sustainability into account: There
were no lectures or documents available for that. Some teacher students were aware
of the documents in their previous working places but have not seen any documents
when visiting the educational institutes. Furthermore, the students who had no prior
experience in teaching were quite keen on becoming acquainted with the teaching and
learning environments. Encounterings—that is, many kinds of situations of close and
authentic interaction—have played a big role during the studies and discussions on how to
keep every student along, so it was no wonder that they commented most on the social
dimensions of sustainability.

4. Discussion

Separate courses on ESD have been reported to be somewhat inefficient in creating
change agency in teachers [2,7,14,15]. For example, [14–17] call for a more holistic inclusion
of sustainability in strategies and curricula of teacher education. Especially [14] addresses
the power of making sustainability competency a visible professional goal in the curriculum.
Thematic studies were an attempt to answer these calls by providing a sustainability lens
to the teaching profession instead of a separate course. The reflections of the students point
to the direction that strong integration with the identity process provides an important
ingredient for enabling transformative learning towards ESD.

As promotion of SD is not commonly identified as a part of vocational teachers’
work [31], it is not surprising that the students’ first texts were generally quite descriptive
and resembled answers to a test or described their expectations. The second ones were
written with more subjective tones, presenting observations of how sustainability relates
with education and describing teachers’ roles in promoting sustainability. All this speaks
about ongoing sensemaking [32].

The sensemaking process started with grasping what SD is and, at the same time,
trying to understand what is a teacher’s role in this. The latter texts contain thoughts, both
inspired and hesitant, about teachers’ possibilities. We interpret the inspired thoughts as
becoming aware of the transformative power of a teacher in the context of SD, which is
a step towards acting for such transformation as a teacher. Beyond the possibilities of an
individual teacher, students also described the practicalities of educational institutions
and possibilities to make change in them. Students have become aware of sustainability
and its “all-overness” and can identify teachers’ transformative role in the educational
institution [39].

The hesitant notions are reflections of teacher students becoming more aware of
the “doing and being” potentials of teachers. This is related to becoming aware of how
huge and difficult a phenomenon sustainability is [15]. The next step would be to start
thinking about how to realize sustainability in their teaching practice. Whether subjective
observations on practices, teachers’ potentials and possibilities to promote SD on the level
of educational institutions are actualized as change agency and depend greatly on the
interplay of all aspects of the ESD competency but especially of motives and affective
dispositions [5] during teaching practice or in the school community. This is the phase
where students’ courage for transformative learning can fail if they are not around trusted
peers and a teacher educator who is a capable mentor or facilitator [20] who guides,
facilitates, and partners [2,26] with them in the learning process. Starting to practice ESD
demands competencies of risk taking and withstanding uncertainty and ambiguity, which
can be described as entrepreneurial [40]. Here, entrepreneurial education seems to have
something to offer for ESD as the pedagogies for ESD address poor tolerances for ambiguity
and uncertainty [41], and do not even recognize risk taking as it is not considered a Key
Sustainability Competence, while these competences are in the heart of entrepreneurial
education [27].

Finally, some students wrote about changes in their world view. The introductory
materials on sustainability, instructed ponderations, and other studies steered the students
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to observe ecological and social sustainability in educational institutions and curricula. This
directed some students to choose sustainability-inclined topics for Development Works (5
ect), such as “how to teach regenerative farming” or “trying to figure out eco-sociological
social work or studying how garden work could be implemented as many possible studies”.
In these students, the studies have ignited the will to act as change agents in educational
institutions, and they show the actualization of change, which is coming close to third-order
learning [22].

As some of the students have actually made choices which alter their professional
development towards a change agent, we find that we have been able to create studies
which can open students’ eyes to the meaning of their choices concerning the sustainable
future and sustainable life, thus providing some evidence of third-order transformative
learning [21]. Some of this is undoubtedly due to the teacher education process being an
identity-building process with strong group dynamics. It seems that introducing the theme
of ESD in the beginning of studies directed the students’ attention to the sustainability
themes in an early phase of making sense of the whole profession and facilitated integrating
the mission of sustainability as part of the professional growth [17]. In our opinion we
have developed one way to incorporate ESD in teacher education in a way that meets the
challenge of establishing “professional development approaches and opportunities that
would enable teaching colleagues to prepare students . . . to understand and apply their
professional and global responsibilities in sustainability [2].”

We have followed only one student groups’ learning and only for a short time. Thus,
we cannot generalize our results. Still, we find this case and its results quite promising.
Transformative learning processes can take a long time, and the seeds sown in teacher
education may manifest later in during the teaching career. More initiatives and more
research on the connections of ESD and EE would be needed to better understand how
their transformative capacities can best be combined for a more sustainable future through
teacher education.

5. Conclusions

In the beginning of the paper, we stated that transformative learning connects ESD and
EE and noted that many of the competences are related. On the other hand, some contents
and commitments are contradictory, most visibly the commitment to economic growth
in mainstream definitions of EE [24]. Through our case study, and especially through
students’ learning outcomes, we propose that it would be important to the recognize
Gibb’s [26] inner enterprise as a crucial component of an active educator striving to trans-
form educational practices and institutions. Especially the entrepreneurial competencies of
risk-taking and standing uncertainty and ambiguity could add to the agency of student
when connected with the often-emphasized intra-personal competencies such as collabora-
tion and empathy [3]. Addressing these competencies demands the same capacities also
from the teacher educators, which addresses how demanding it is to design transformative
learning processes.

We find that the developed model for integrating the sustainability theme into VTE
offers teacher students a trigger to start making sense of the teacher profession and ed-
ucational institutions through the sustainability lenses, to develop their sustainability
competences. It is important to note that the students’ transformative learning process does
induce ambiguity and doubts. Here, some perspectives of entrepreneurial education can
be useful: especially paying attention to the encouragement, risk-taking, and withstanding
the uncertainty of change making.

It is also important to understand that the integrated mastering of transformative
sustainability competences can develop only in encounters with authentic teaching and
learning situations and with working life. For this to take place, the sustainability theme has
to live all through the curriculum, and the inner enterprise of students has to be strength-
ened through the pedagogical choices of guiding, facilitation, encouraging to take risks
and to try new teaching methods, and by partnering in the learning process by focusing
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on the different ways people learn. These solutions would allow for the transformative
learning and growth of vocational teachers who strive for educating professionals who are
willing and capable to take action to carry out sustainable transitions.

As a more general conclusion, we highlight the importance of making the sustainability
competencies visible as part of the education profession in teacher education curricula and
providing teacher educators with the capacities which facilitate transformative learning.
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Abstract: This study investigated the impact of entrepreneurial attitude, perceived desirability, and
perceived feasibility on sustainable entrepreneurship intentions under the moderating impact of
entrepreneurial passion among undergraduate students of Malaysia. It was a quantitative study
that compared two groups of students, i.e., Group A, comprised of students who have studied
entrepreneurship modules and whose programmes did not offer any dual/triple award degrees and
Group B, made up of students who have studied entrepreneurship modules and whose programmes
offered dual/triple award degrees. Data were collected from 542 undergraduate students of uni-
versities located in Kuala Lumpur and Selangor through survey questionnaire. WarpPLS Software
version 7.0 was used to analyse the data. The findings of this study revealed that Group B students’
entrepreneurial attitude, perceived desirability, and perceived feasibility positively and significantly
impacted the sustainable entrepreneurship intentions under the moderating impact of entrepreneurial
passion. However, the impact of entrepreneurial attitude was found positive and significant on
sustainable entrepreneurship intentions among students of Group A and entrepreneurial passion
was found to be significant moderator to improve the impact of only entrepreneurial attitude and
perceived desirability on sustainable entrepreneurship intentions but not for the impact of perceived
feasibility on sustainable entrepreneurship intentions among these students. Moreover, the direct
impacts of perceived desirability and perceived feasibility were also found non-significant on sus-
tainable entrepreneurship intentions among Group A students. The findings reveal that universities
having partnership with other overseas’ universities may offer high quality entrepreneurship mod-
ules due to which their students have high entrepreneurial passion and develop more entrepreneurial
attitudes, and are more willing and capable to start their own businesses as compared to students of
other local universities who have no partnership with overseas’ universities.

Keywords: universities’ partnerships; entrepreneurial attitude; perceived desirability; perceived
feasibility; entrepreneurial passion; sustainable entrepreneurship intentions

1. Introduction

Universities are using several strategies to promote the sustainable entrepreneurship
intentions among undergraduate students as well as to provide quality entrepreneurship
education to equip the students with the essential skills needed to run sustainable en-
trepreneurial businesses [1]. Academic entrepreneurship is becoming increasingly popular
among scientific institutions, businesses, and local governments [2]. There are several
reasons for the interest of academic entrepreneurship. For instance, increasing importance
of knowledge for the economic development based on human capital entrepreneurship
theory [3], research funding and prestige universities, as well as positive influence of
entrepreneurship academic research to build competitiveness and international innovation
of the economy [4]. The integration of scientific techniques within commerce leads towards
the sustainable businesses. These factors have changed the ways of doing businesses.
Therefore, universities are contributing towards the practical implications of their research
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findings due to which the entrepreneurial firms are improving their performances and
are becoming more sustainable and innovative businesses [4]. Schumpeter has considered
the entrepreneurship as an economic resource that also determines the effective use of
material resources [5]. The existing studies have mentioned the importance of universities
in promoting entrepreneurship education in every field of study [2–4]. This is because the
universities’ entrepreneurial cultures foster the entrepreneurial skills of students through
their participation in entrepreneurship related research projects, new venture or start-ups
projects, as well as through their participation in entrepreneurship classes conducted by
business incubators [2]. An academic entrepreneur is an animator of scientific research, an
organizer of the transfer of scientific research to the economy, an inspirer of the creation of
innovative firms. Therefore, the entrepreneurship education can be enhanced due to the
active cooperation between students and academic entrepreneurs.

Entrepreneurship has been considered as an attractive career option for students.
Therefore, there is a real need to focus on developing an entrepreneurial mind-set among
undergraduate students of universities [6]. Universities should focus more on producing
graduates with entrepreneurial attitudes to create more jobs. Thus, universities play a
key role in providing the ecosystem to foster entrepreneurship and encourage students to
become entrepreneurs. Although universities are striving their best to implement diverse
approaches to promote the entrepreneurship, however, not all entrepreneurship related
programmes facilitate entrepreneurship as a potential career option for students [6,7].
Knowledge regarding the students’ entrepreneurial intentions assists in understanding the
factors that could be considered to develop entrepreneurship intention among them.

The entrepreneurship intention among university students is evident regarding the
career alternative. The universities play an important role in developing the entrepreneurial
skills among students and the focus of the existing entrepreneurship intention of the stu-
dents has been on education of entrepreneurship [8]. The empirical studies on students’
entrepreneurship have provided evidence regarding the positive influence of entrepreneur-
ship courses on their decision to become entrepreneur but with a few studies of contrasting
results [4,9,10]. Although the existing literature focused more on the importance of en-
trepreneurship courses in developing the entrepreneurship intention among students,
however, very less or no attention has been paid on how the educational resources and
outcomes provided in a university with its partnership university/ies at the overseas,
can assist the students to choose entrepreneurship as a career choice. Even though some
universities have partnership with other universities in other developed countries and are
providing unique resources to support graduate entrepreneurship, however, the influence
of these partnerships in promoting the entrepreneurial intention among the undergraduate
students is not evident in the existing entrepreneurship literature.

Furthermore, the research on entrepreneurial intentions has tended to focus on one
or two aspects of value creation in the context of sustainable entrepreneurship [11–14].
The term value creation differs the conventional entrepreneurship from sustainable en-
trepreneurship. Although entrepreneurs have earlier believed to pay attention on economic
value creation. In these novel entrepreneurship schemes, economic value creation is per-
ceived to an end or to blend different values [14–16]. Environmental entrepreneurship
emphasises environmental value creation, while social entrepreneurship is about social
value creation [14]. Sustainable entrepreneurship has been acknowledged to blend social,
economic, and environmental value creation [12,17]. The sustainable entrepreneurship
comprises both environmental and social entrepreneurship [12]. Thus, sustainable en-
trepreneurship intentions refer to the intentions of the individuals to create businesses by
incorporating the elements of social, economic, and environmental factors. In other words,
sustainable entrepreneurship intentions refer towards the intentions of individuals to en-
gage themselves in the process of recognizing, assessing, and availing the entrepreneurial
opportunities that could minimize a firm’s influence on the natural environment and create
the benefits for the whole society as well as for local communities by improving their
living standards.
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Entrepreneurial attitude, perceived desirability, and perceived feasibility have been
considered the critical factors that have been studied widely to explore the entrepreneurship
intention among students under various contexts [1,18,19]. The attitude towards a certain
behaviour indicates the favourable or unfavourable assessments of the individual regarding
that behaviour [18]. The perceived desirability is the personal attractiveness of initiating
a business with respect to both extra personal and intrapersonal impacts [18]. Perceived
desirability indicates the thoughts, enthusiasm as well as attractiveness towards starting
the new venture. It refers to the degree of intensity to which a person is attracted to
become an entrepreneur for behavioral success. Moreover, previous research observed
that desirability is influenced by cultural influences and social norms. If one believes that
individuals from their surrounding society accept the activity, this will improve one’s
attitude towards the behavior. Such social burdens are an obstacle to embarking on any
business venture [19]. On the other hand, the perceived feasibility is the extent to which
the individual feels capability to start business [1,18]. Perceived feasibility indicates the
extent to which one feels personally more competent to start the new venture and refers to
the extent to which one believes himself to be capable of carrying out a behaviour. Thus,
the presence of mentors, guidance, and role models assist in developing one’s perception
towards feasibility and gives more confidence to believe that there is some potential and
implementation of business idea is very much possible [19].

However, the determinants of sustainable entrepreneurship intentions have not yet
been explored among those universities’ students whose universities do offer dual or
triple award degree programs e.g., [1,20–23]. Many internally-developed degrees level
as well as diploma level programmes offered by Malaysian private HEIs are recognised
and validated by various top foreign universities in the UK, USA, Canada and other
developed countries. These partnerships bring a lot of opportunities for the students of
Malaysian universities. For instance, superior quality of education is ensured through
the process of external moderation of subject modules of local private universities by the
professors of foreign universities and employers are also ensured about quality of degree
due to dual/triple award degrees programmes. The students could perceive more value
of their degrees due to validation of their local degree from prestige university/ies of
abroad and thus strive hard to get success in their modules. The main purpose of any
entrepreneurship module is to develop the entrepreneurial intentions among the students
towards sustainable entrepreneurial businesses. This study argues that the students could
feel more motivation towards sustainable entrepreneurship businesses in universities
with dual/triple award degree programmes and are more passionate to start their own
businesses due to the unique resources of entrepreneurship knowledge which the partner
universities provide to local universities to teach the entrepreneurship modules.

Although the government of Malaysia has taken various incentive measures to at-
tract entrepreneurial activities, however, it has not reached at desired level. The level
of Malaysian’s entrepreneurial activity is still at a low level compared to several other
developed nations. For instance, Global Entrepreneurship Monitor (GEM) stated that
only 4.9% Malaysians have entrepreneurial intentions, which ranked Malaysia 64th out
of 65 countries. One of the best ways to increase the future entrepreneurial activities is to
create entrepreneurial intentions among universities’ students. Undergraduate students
should develop sustainable entrepreneurship intentions to create social, economic, and
environmental values. Unfortunately, not many studies have examined the sustainable
entrepreneurship intentions among undergraduate students, e.g., [1,15,20,21,24,25]. Al-
though many studies have explored the entrepreneurial intentions among universities’
students, however, these studies have not investigated the influence of partnerships of
local universities with overseas’ universities on the sustainable entrepreneurship intentions
among undergraduate students. Therefore, this study’s focus is to investigate the effect
of local universities’ partnerships on sustainable entrepreneurship intentions among their
students in the settings of an emerging country. A comparative study is planned to be
conducted among Malaysian universities’ students whose programs are affiliated with
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any other overseas’ university/ies (with dual/triple award degree programs) and other
students of Malaysian universities whose programs are not affiliated with any of other
overseas’ university/ies (without dual/triple award degree programs).

While the concept of sustainable entrepreneurship intention is achieving a signifi-
cant attention in the field of entrepreneurship, prior research focuses mainly on different
determinants on entrepreneurial intentions among universities’ students in general in
different countries [2,20,22,25]. However, the impact of different factors on sustainable
entrepreneurial intentions of universities’ students is poorly known. More importantly,
although a few studies have investigated the impact of entrepreneurial attitudes, perceived
desirability and perceived feasibility on entrepreneurial intentions of universities’ stu-
dents under different contexts [20,26]. These studies have found contradictory results
regarding the impact of these predictors on developing the sustainable entrepreneurship
intentions. For instance, some studies have found very strong influence of entrepreneurial
attitude, perceived desirability, and perceived feasibility on entrepreneurial intentions
among universities’ students [1,27], while other researchers have found weak impacts of
these variables on entrepreneurial intentions among universities’ students [21]. Due to in-
consistent findings regarding the impact of entrepreneurial attitude, perceived desirability,
and perceived feasibility on entrepreneurship intentions among students in the existing
studies under various contexts, this study argues that entrepreneurial passion could be the
potential moderator that could improve the impact of entrepreneurial attitude, perceived
desirability, and perceived feasibility on students’ intentions towards the sustainable en-
trepreneurship. This is because the entrepreneurial passion is regarded to be the most
observed factor in the entrepreneurial process and has been considered as the number one
characteristic for any successful entrepreneur [5]. As mentioned earlier, since the existing
studies did not examine the impact of universities’ partnerships with overseas’ universities
on the sustainable entrepreneurship intentions among undergraduate students, which is
one of the strategies to enhance the academic entrepreneurship to promote sustainable
entrepreneurship intentions among students. Thus, it would be interesting to examine
the impact of understudy variables on sustainable entrepreneurship intentions among
universities’ students with and without dual/triple award degree programs. Therefore,
this study seeks to answer the following two questions:

(1) How is the impact of entrepreneurial attitudes, perceived desirability, and perceived
feasibility on sustainable entrepreneurship intentions among universities’ students
with and without dual/triple award degree programs?

(2) How does the entrepreneurial passion moderate the positive impact of entrepreneurial
attitude, perceived desirability, and perceived feasibility on sustainable entrepreneur-
ship intentions among universities’ students with and without dual/triple award
degree programs?

This study provides useful insights for future development of sustainable entrepreneur-
ship intentions among Malaysian universities’ students and will reveal the impact of
universities’ brand image through their partnerships on students’ sustainable entrepreneur-
ship intentions.

This paper has been divided into several sections. For instance, after the Introduction
section, the proposed model is presented which is followed by development of hypotheses
based on existing literature. Methodology, data analysis and results are then presented in
the next sections followed by discussion, study limitations and future recommendations,
and finally conclusions.

2. Proposed Model

The entrepreneurial intention literature has emphasised five main themes; entrepreneur-
ship education, the core entrepreneurial intention models, social and sustainable en-
trepreneurship, the entrepreneurial intention-behavior link, and the factors influenc-
ing entrepreneurial intentions including regional, cultural as well as institutional and
individual-level variables [28]. The social and sustainable entrepreneurship themes of
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entrepreneurial intention have emerged more lately [28]. Only one or two features of
value creation were emphasized in the research on entrepreneurial intentions under sus-
tainable entrepreneurship’s context [14,29]. This study’s model consists of sustainable
entrepreneurship intentions as the dependent variable. Moreover, entrepreneurial attitude,
perceived entrepreneurial feasibility and desirability are proposed as drivers of sustainable
entrepreneurship intention. These drivers are the constructs that describe the perception of
individuals regarding their abilities to perform the given tasks [29]. This study has also
used entrepreneurial passion as a moderator for the impact of entrepreneurial attitude,
perceived entrepreneurial feasibility and desirability on sustainable entrepreneurship in-
tentions among universities’ students. Based on Upper Echelon Theory (UET), the essential
characteristics like entrepreneurial passion impact on the success of any business [30].
Since it is based on UET, this study argues that the passion could facilitate the individual’s
entrepreneurial attitude towards sustainability, as well as the perceived entrepreneurial
feasibility and desirability of sustainable entrepreneurship intentions among students.

During their research on entrepreneurial intention, [31,32] suggested the Entrepreneurial
Potential Model (EPM). In their study, [31] mentioned two significant constructs including
perceived desirability and perceived feasibility. Krueger and Brazeal proposed the EPM model
by integrating the Entrepreneurial Event Model (EEM) and the Theory of Planned Behaviour
(TPB) in which few concepts were overlapping. Findings indicate that the credibility depends
on the perception of desirability and on understanding of feasibility of the venture oppor-
tunity that leads towards the behaviour which also depends on the person’s potential who
wants to start the venture [19]. The researchers such as [33] mentioned that EPM interacts
with the two significant models, i.e., EEM and TPB. This study is based on the modified
model of Entrepreneurial Potential Model [31] due to addition of two relevant constructs
namely entrepreneurial attitude and entrepreneurial passion. EPM conceptualizes that the
individuals can create entrepreneurial ventures based on their ability and potential to start a
business which are explained by three main constructs namely perceived feasibility, perceived
desirability, and propensity to act. However, in this study, the impacts of entrepreneurial
attitude, perceived feasibility and perceived desirability have been analysed on sustainable
entrepreneurship intention under the moderating influence of entrepreneurial passion. Based
on modified EPM, we have proposed our hypothesized model as shown in Figure 1.

Figure 1. Proposed Research Model.

3. Development of Hypotheses

3.1. The Impact of Entrepreneurial Attitude on Sustainable Entrepreneurship Intentions

Sustainable entrepreneurship is in contrast with commercial entrepreneurship in order
to focus on merging different types of orientations including, social, economic and environ-
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mental [13]. There are two substitute ways to sustainability-oriented entrepreneurial practice,
that are assisted by a supportive operational environment and are created as a reaction to
an unsupportive environment. Studies revealed that the first way refers to sustainability-
oriented including sustainability-oriented entrepreneurial ideas, emphasising on perceiving
business and value formation and social support. On the other hand, the second way on a
high level of entrepreneurial intention toward sustainability, excluding sustainability-oriented
entrepreneurial concepts and not perceiving social and contextual support [34]. Reference [35]
argued that attitudes are formed by value priorities, shape intentions and the following
behaviour, therefore, studies regarding entrepreneurial intention in the context of sustain-
able entrepreneurship must include attitude toward sustainability [36]. According to [37],
entrepreneurial attitudes assess the character to achieve the specific targets, therefore, they are
different from traits. Additionally, entrepreneurial attitudes also impact the individual inten-
tions and behaviour simultaneously [33]. The entrepreneurial attitudes have a significant role
in developing intentions and has become the determinant factor in forming behaviour [38,39].
Many existing studies have found the positive and significant influence of entrepreneurial
attitude on entrepreneurial intentions under various contexts [38,40]. Therefore, the following
hypothesis is developed in this regard:

H1. Entrepreneurial attitude positively impacts the sustainable entrepreneurship intentions among
universities’ students with and without dual/triple award degree programs.

3.2. The Impact of Perceived Desirability on Sustainable Entrepreneurship Intention

Existing empirical studies have found positive and significant impact of perceived
desirability towards entrepreneurial intentions [24,41]. This is because the individuals are
more intended to become entrepreneurs if they believe that being an entrepreneur is more
desirable to them than working for others [42]. The desire of individuals to become en-
trepreneur or to be self-employed provides a positive drive to become an entrepreneur [41].
Individuals would prefer to become an entrepreneur when they believe that the benefits
and rewards of entrepreneurship outweigh the advantages of work because of the fact
that the expected rewards depend on the individual’s evaluation of entrepreneurship and
desirability to become an entrepreneur [41]. Thus, based on existing studies, this study
develops the following hypothesis:

H2. Perceived desirability positively impacts the sustainable entrepreneurship intentions among
universities’ students with and without dual/triple award degree programs.

3.3. The Impact of Perceived Feasibility on Sustainable Entrepreneurship Intentions

Additionally, people who are more concerned with sustainable development and
preserving nature also tend to act according to their values [43–45]. While, it has been
identified that under more entrepreneurial self-efficacy and more industry resource-scarcity,
people do not follow to their pro-environmental standards when assessing environmental
destruction caused by grabbing opportunities [46]. Thus, partiality for environmental and
social value creation composed with a positive opinion of entrepreneurship as a career
choice could be positively referred to sustainability-oriented entrepreneurial intentions. So-
cial problems are often considered to be much challenging, which suggests that the chances
of effectively solving them are perceived to be low or even non-existent [47]. Consequently,
perceived entrepreneurial feasibility has been anticipated to be positively associated with
entrepreneurial intentions [48–50]. Based on the empirical evidences provided by the en-
trepreneurship literature, it is proposed that perceived feasibility influence the sustainable
entrepreneurial intentions. Thus, the following hypothesis is developed.

H3. Perceived feasibility positively impacts the sustainable entrepreneurship intentions among
universities’ students with and without dual/triple award degree programs.
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3.4. Moderating Impact of Entrepreneurial Passion

Numerous researches have shown that entrepreneurial passion contributes as one of
essential factors in the creation processes of new venture [51–53]. Reference [54] referred
passion with the ‘fire of desire’ that acts as a fuel for the entrepreneurs’ efforts and creativity
and enables them to face all the difficulties they encounter [53]. Entrepreneurial passion is
related to the positive attitudes and feelings for activities that are important for the individ-
ual’s self-identity [55,56]. Passion has been regarded as the “heart of entrepreneurship” that
is also a key element of entrepreneurial behavior action towards the business creation [57].
Existing literature has widely proven that entrepreneurial passion has a significant role in
entrepreneurial intention [23,55,58–61]. Furthermore, some researchers have also identi-
fied that entrepreneurial passion improves motivational factors and develops the positive
feelings in high turbulent business environment with restraint resources [3,60].

Reference [61] concluded that entrepreneurial passion motivates individuals to iden-
tify opportunities for innovations and thus, develops intention to create a new business.
Likewise, other researchers have also found the positive and significant impact of en-
trepreneurial passion on entrepreneurial intention under various contexts [51,52,58,62,63].

Reference [54] have described three types of entrepreneurial passion relevant to many
characteristics of entrepreneurial activities. The first type of passion indicates the inventor iden-
tity [52,54] which is regarding the involvement of the entrepreneur in identifying, inventing,
and then exploring new opportunities. This type of passion indicates the funder identity [52,54]
which is regarding the involvement of the entrepreneur in entrepreneurial process of creat-
ing a business venture and related commercializing and exploiting activities [55]. The third
type of passion indicates developer identity [52,54] which is regarding the entrepreneur’s
involvement in the nurturing, forecasting, progress, and growth activities of the venture after
its establishment [55]. These entrepreneurial passions relevant with three different types of
role identities impact the entrepreneurial intention [44]. Thus, individuals with their higher
level of entrepreneurial passion are most likely to create a business and execute their passion
into action [55]. Thus, the study suggests the following hypotheses:

H4. Entrepreneurial passion positively moderates the impact of entrepreneurial attitude on sus-
tainable entrepreneurship intention among universities’ students, i.e., the positive impact of
entrepreneurial attitude on sustainable entrepreneurship intentions will be more when the en-
trepreneurial passion is high.

H5. Entrepreneurial passion positively moderates the impact of perceived desirability on sustainable
entrepreneurship intention among universities’ students, i.e., the positive impact of perceived
desirability on sustainable entrepreneurship intentions will be more when the entrepreneurial
passion is high.

H6. Entrepreneurial passion positively moderates the impact of perceived feasibility on sustainable
entrepreneurship intention among universities’ students, i.e., the positive impact of perceived
feasibility on sustainable entrepreneurship intentions will be more when the entrepreneurial passion
is high.

4. Methodology

We searched the data bases from Google Scholar, Emerald, Springer, Sage, Elsevier,
Taylor and Francis, Academy of Management (AOM) Journals, and Wiley Online Library
by using the combinations of various keywords such as “Entrepreneurial Attitude and
Entrepreneurship Intentions among Students”, “Perceived Desirability and Entrepreneur-
ship Intentions among Students”, “Perceived Feasibility and Entrepreneurship Intentions
among Students”, “Entrepreneurial Passion and Entrepreneurship Intentions among Stu-
dents”, and “Sustainable Entrepreneurship Intentions among Students”. The observation
period was last 11 years. We screened all the revenant studies and did review of only
those studies that could qualify the two criteria. First, those studies that were mostly
published in academic journals, excluding other sources such as trade publications, country
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reports or magazines. Second, we used empirical studies that mostly used the sample of
undergraduate students.

Furthermore, the students were selected from management and business related
programmes to collect data for this study. This study involves a quantitative study and
data were collected using standard survey questionnaire from 600 undergraduate students
of Kuala Lumpur and Selangor. Only 542 questionnaires were useable for data analysis
which consisted 271 students in Group B with dual/triple award degree programmes
who took entrepreneurship module and other 271 students in Group A who also took
entrepreneurship module but their programmes did not offer dual/triple award degree
programmes. Non-probability sampling techniques including snowball, convenience, and
quota samplings were used to get target respondents. According to WarpPLS Software,
the minimum sample size required for current model is 160 for the inverse square root
with power level of 0.80 with significance level of 0.05 and 146 for the gamma exponential
method [64]. Since researcher was able to collect data from 542 students (271 for Group A
and 271 for Group B) which exceeded the minimum required sample size. All the constructs
were measured using the items that were adapted from existing literature. For instance,
Entrepreneurial Attitude (EA) and Perceived Desirability (PD) were measured with 3 items
each adapted from [29], Perceived Feasibility (PF) was measured with 4 items adapted
from [65], Sustainable Entrepreneurship Intention (SEI) and Entrepreneurial Passion (PASS)
were measured with 5 and 4 items adapted from [36,55] respectively. All the constructs
and their measures are presented in Table 1 as below:

Table 1. Constructs with Items and Source.

Items of Constructs Source

Entrepreneurial Attitude (EA)
EA1. Social impact (poverty reduction, employment, and increasing equality) that the venture would have.
EA2. Environmental impact (e.g., use of natural resources, protecting biodiversity, and energy type) that the venture
could have [29]

EA3. I’m determined to create a sustainable firm in the future.
Perceived Desirability (PD)
PD1. A career as entrepreneur is interesting to me.
PD2. If I have opportunities, capital, and abilities, I will start a new firm. [29]
PD3. Being an entrepreneur will give a large amount of satisfaction for me.
Perceived Feasibility (PF)
PF1. I can control the creation process of a new firm.
PF2. I know necessary practical details to start a firm. [65]
PF3. I know how to develop an entrepreneurial project.
PF4. If I tried to start a new firm, I would have a high probability of succeeding.
Entrepreneurial Passion (PASS)
PASS1. It is exciting to figure out new ways to solve unmet market needs that can be commercialized.
PASS2. Searching for new ideas for products/services to offer is enjoyable to me. [55]
PASS3. I am motivated to figure out how to make existing products/services better.
PASS4. Scanning the environment for new opportunities really excites me.
Sustainable Entrepreneurship Intentions (SEI)
SE1. I prefer to be a sustainable entrepreneur rather than to be an employee of a company.
SE2. My professional goal is to become a sustainable entrepreneur. [36]
SE3. I will make every effort to start and run my own sustainable firm.
SE4. I am determined to create a new sustainable firm in the future.
SE5. I have very seriously thought about in starting a sustainable firm.

Table 2 represents the demographic information about respondents. In both groups
A and B, female respondents are more than male respondents. The majority respondents
were Malays and Chinese having diploma and high school degree and belonged to the
age group of 22–23. Group A students belonged to private as well as public universities
located at Kuala Lumpur while Group B students belonged to only private universities
located at Selangor.
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Table 2. Descriptive Statistics.

Demographics Categories
Group A (Without Dual/Triple
Award Degree Programmes)

Group B (With Dual/Triple
Award Degree Programmes)

Frequency Percent Frequency Percent
Gender Male 132 48.7 123 45.4

Female 139 51.3 148 54.6
Age 18–19 93 34.3 68 25.1

20–21 49 18.1 90 33.2
22–23 129 47.6 113 41.7

Race/Ethnicity Malay 167 61.6 154 56.8
Chinese 71 26.2 79 29.2
Indian 21 7.7 18 6.6
Other 12 4.4 20 7.4

Highest education completed Certificate 37 13.7 39 14.4
Diploma 124 45.8 117 43.2

High School 110 40.6 115 42.4

Location of your University Kuala Lumpur 271 100 0 0
Selangor 0 0 271 100

Your University Sector Malaysian Private University 139 51.3 271 100
Malaysian Public University 132 48.7 0 0

5. Data Analysis and Results

The current study used the WarpPLS software version 7.0 to test the proposed frame-
work [66]. While performing analysis on WarpPLS, there are few requirements which are
needed to be fulfilled to ensure that the instrument is reliable [66]. To evaluate the goodness
of research model fit, several indicators were checked including: Average path coefficient
(APC), Average R-squared (ARS), Average adjusted R-squared (AARS), Average block VIF
(AVIF), Average full collinearity VIF (AFVIF), Tenenhaus GoF (GoF), Sympson’s paradox
ratio (SPR), R-squared contribution ratio (RSCR), Statistical suppression ratio (SSR) and
Nonlinear bivariate causality direction ratio (NLBCDR) [67].

Table 3 indicates the evaluation of goodness of fit of this research based on APC value
0.132 with p < 0.001, ARS value 0.375 with p < 0.001 and AARS value 0.368 with p < 0.001.
The AVIF value of 2.089 is ideally ≤ 5 and AFVIF values of 1.999 ideally ≤ 5 which means
neither vertical nor lateral multicollinearity occurs in the research model. The GoF value
is found 0.540 which is greater than 0.36 which means that the fit of the model is very
good. Also, the SPR, RSCR, SSR and NLBCDR values meet their threshold criteria as
shown in Table 3. This means that the predictors are not found to be mutually correlated
in the research model and there is no collinearity problem between the predictors and the
criterion as well.

Table 3. Model fit and quality indices.

No. Model Fit and Quality Indices Criteria Fit Results Remarks

1 Average path coefficient (APC) p < 0.001 0.132 Good
2 Average R-squared (ARS) p < 0.001 0.375 Good
3 Average adjusted R-squared (AARS) p < 0.001 0.368 Good
4 Average block VIF (AVIF) acceptable if ≤ 5, ideally ≤ 3.3 2.089 ideally
5 Average full collinearity VIF (AFVIF) acceptable if ≤ 5, ideally ≤ 3.3 1.999 ideally
6 Tenenhaus GoF (GoF) small ≥ 0.1, medium ≥ 0.25, large ≥ 0.36 0.540 large
7 Sympson’s paradox ratio (SPR) acceptable if ≥ 0.7, ideally = 1 1.000 ideally
8 R-squared contribution ratio (RSCR) acceptable if ≥ 0.9, ideally = 1 0.958 Good
9 Statistical suppression ratio (SSR) acceptable if ≥ 0.7 1.000 ideally

10 Nonlinear bivariate causality direction ratio (NLBCDR) acceptable if ≥ 0.7 0.900 ideally
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6. Multiple Group Invariant Assessment

To conduct the multiple group analysis (MGA) test, the current study divided the
respondents into two groups based on university affiliation (Group A: without dual/triple
award degree programmes and Group B: with dual/triple award degree programmes) as
suggested by [68]. It is critical to establish the measurement invariance before conducting
MGA. After that, the researchers confirmed that any differences in model ratings parame-
ters between subgroups are not caused by content differences or perceived differences in
the description of the steps that make up the model for both groups. It should be noted
that rating error may increase when measurement imbalances can be established; It should
be noted that measurement error can be inflated when measurement invariance is not
established; this can lead to biased results [69]. Table 4 shows absolute latent coefficients
for loadings and their p values greater than 0.05, which means that no significant difference
occurred between groups due to factor loadings. After, establishing the partial measure-
ment invariance, the MGA was made to compare the coefficients of the two groups to
predict the purpose of smartwatch adoption.

The measurement model (outer model) is initially evaluated, which indicates the con-
struct reliability and validity of Entrepreneurial Attitude (EA), Perceived Desirability (PD),
Perceived Feasibility (PF), Entrepreneurial Passion (PASS) and Sustainable Entrepreneur-
ship Intentions (SEI) variables that are measured as reflectively. To evaluate the outer model,
the three criteria were used including the construct reliability, convergent validity, and
discriminant validity (Fornell-Larcker criterion and Heterotrait-Monotrait (HTMT)) [70].
While evaluating the reliability and validity of the model, Cronbach alpha(α), composite
reliability (CR), and average variance extracted (AVE) were checked. In general, value of
outer loadings needs to be greater than 0.70 [71]. Those items whose outer loadings fall
in the range of 0.40–0.70 should be removed only if deleting them increases α, CR or AVE
values [72]. Hence, composite reliability is appropriate measure of reliability and varies
from 0 to 1. Values above 0.70 are recommended as threshold [72]. The threshold level
of AVE is 0.50 or above according to criteria [73]. Table 4 shows convergent validity and
reliability of the model.

Discriminant validity is used to ensure that each concept of latent variable is different
from other variables standards [73]. In Fornell-Larcker criteria, the comparison is done
between square root value of AVE and the correlation coefficient of each construct. For
a construct to have discriminant validity, square root value of AVE of a construct needs
to be greater than the correlation coefficients of other constructs [74]. In Table 5, it can be
seen that the root AVE value for each variable is higher than the AVE value for the other
variables. This shows that the prerequisites for the discriminant validity test have been
met. Thus, the instrument used in this study has met the requirements of the validity test.

The Heterotrait-Monotrait (HTMT) ratio indicates the average of correlation of the
indicators among different constructs and the average of the correlation of indicators of the
related construct. According to [71], models with constructs that are conceptually similar
have threshold level of 0.90 while those constructs that are unrelated to each other have
threshold value of 0.85 or below. From Table 6, it can be observed that not a single value is
greater than 0.85. Hence, discriminant validity is established.
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Table 5. Discriminant validity coefficients.

Constructs EA PF PASS SEI PD

EA 0.760
PF 0.727 0.749

PASS 0.227 0.159 0.778
SEI 0.538 0.546 0.067 0.826
PD 0.505 0.544 0.115 0.535 0.889

Notes: The Items displayed in boldface represents the square roots of the AVE.: Entrepreneurial Attitude (EA),
Perceived Desirability (PD), Perceived Feasibility (PF), and Sustainable Entrepreneurship Intentions (SEI).

Table 6. Heterotrait-Monotrait (HTMT) ratio.

EA PF PASS SEI PD

EA
PF 0.355

PASS 0.336 0.211
SEI 0.676 0.666 0.117
PD 0.645 0.675 0.148 0.610

Abbreviation: Entrepreneurial Attitude (EA), Perceived Desirability (PD), Perceived Feasibility (PF), En-
trepreneurial Passion (PASS) and Sustainable Entrepreneurship Intentions (SEI).

7. Results Structural Model

After examining the measurement model, the structural model is assessed for the values
of R2, Q2, f2, and significance of relationships. R2 for endogenous latent variable is assessed in
order to find the amount of variance explained by all constructs [75]. Though a satisfactory
value of R2 depends upon the setting of study. According to [76], the value of 0.26, 0.13, and
0.09 express high, moderate and low amount of variance respectively. Table 7 shows the R2

value of sustainable entrepreneurship intention of both groups i.e., Group A and Group B.
The EA, PF and PD represent only 19.3% variance in sustainable entrepreneurship intention in
Group A (without dual/triple degree awards) and 44.7% in Group B (with dual/triple degree
awards). Furthermore, a cross-validated redundancy measure (Q2) was applied to quantify
the estimate significance of the research model [71]. There was support for sufficient estimates’
significance of the direct effect model because Table 7 shows that the value of Q2 is greater
than zero in both Group A = 0.200 and Group B = 0.350. Therefore, it can be considered as a
satisfactory predictive relevance of the model.

Table 7. Coefficient of Determination in the PLS method.

Groups Construct R Square R Square Adjusted Q2

Universities A Sustainable Entrepreneurship Intentions 0.193 0.175 0.200
Universities B Sustainable Entrepreneurship Intentions 0.447 0.434 0.350

Reference [71] describe (f2) estimations between 0.02, 0.15 and 0.35 as having small,
medium, and large effects respectively. Thus, following [76] rule, the impacts’ sizes of these
exogenous construct on endogenous construct can be reflected as small, medium and large,
respectively as shown in Table 8. Moreover, we calculated the p-values for the one-tailed
test to interpret the significance of the coefficients. The Figure 2 shows that the EA has
significant effect on SEI in Group A (β = 0.322, p < 0.05) also Group B (β = 0.110, p < 0.05).
Thus, the H1 is supported for Group A and Group B. But the result for group pairs analysis
is non-significant (β = 0.065, p > 0.05). H2 is not supported for Group A because the direct
effect of PD on SEI is non-significant (β = 0.055, p > 0.05) but H2 is supported for Group
B where its impact is significant (β = 0.316, p < 0.05) and group pairs result is significant
(β = 0.226, p < 0.05). Lastly, the direct impact of PF on SEI is non-significant in Group A
(β = 0.043, p > 0.05) but is significant in Group B (β = 0.274, p < 0.05). Thus, H3 is supported
for Group B but is not supported for Group A. The group pairs result is significant too for
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this relationship as well (β = 0.137, p < 0.05). The results of group pairs imply that there is a
significant difference in the path coefficients of Group A and Group B for the relationships
of PD and PF with SEI, whereas, no significant difference is found for the path coefficients
of relationship of EA and SEI between these groups.

Figure 2. Groups path results. Note: * p < 0.05, ** p < 0.01, *** p < 0.001, and Not Supported (NS).

Since this study has also hypothesized the positive moderating impact of Entrepreneurial
Passion (PASS) for the impacts of EA, PD, and PF on SEI. As described in Table 8, the
moderating effect of PASS between EA and SEI is positive and significant in both Group A
(β = 0.124, p < 0.05) and Group B (β = 0.147, p < 0.01). Thus, H4 is supported for both groups.
Likewise, the moderating effect of PASS between PD and SEI is significant in both Group
A (β = 0.113, p < 0.05) and in Group B (β = 0.139, p < 0.05). Thus, H5 is also supported for
both groups.

Finally, the moderating effect of PASS between PF and SEI is non-significant in Group
A (β = 0.004, p > 0.05) but is significant in Group B (β = 0.137, p < 0.05). Thus, H6 is
supported only for Group B but not for Group A. Furthermore, the results of group pair
were non-significant for the moderating impact of PASS between EA and SEI (β = 0.053,
p > 0.05). However, the result of group pair was significant for the moderating impact of
PASS between PD and SEI (β = 0.076, p < 0.05) and moderating impact of PASS between PF
and SEI (β = 0.116, p < 0.01). Thus, the group pair results reveal that there is significant
difference in the path coefficients for the PASS*PD and SEI as well as and for PASS*PF
and SEI between Group A and Group B. However, no significant difference was found
for the path coefficients of PASS*EA and SEI between both groups. Figure 2 and Table 8
show the results regarding the significance of all direct and moderating relationships of the
hypothesized research model.
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8. Discussion

This study has used the EPM model of Krueger and Brazeal with some modifications to
examine the sustainable entrepreneurship intentions among undergraduate students. Three
constructs including entrepreneurial attitude, perceived desirability, and perceived feasibil-
ity have been taken as independent variables to examine the sustainable entrepreneurial
intention among students under the moderating influence of entrepreneurial passion who
have studied entrepreneurship subject at undergraduate level in Malaysian universities.
This study consisted the comparison of two groups of students. Group A students were
those students who took entrepreneurship module in local Malaysian universities without
dual/triple award degree programmes. And Group B students were those students who
took entrepreneurship module in local Malaysian universities with dual/triple award
degree programmes.

The main aim of this study was to compare the impact of entrepreneurial attitude, per-
ceived desirability, and perceived feasibility under the moderating impact of entrepreneurial
passion on undergraduate students’ sustainable entrepreneurship intention with and with-
out dual/triple award programmes. The findings of this study reveal a significant impact
of entrepreneurial attitude, perceived desirability, and perceived feasibility on sustainable
entrepreneurship intention among undergraduate students of Group B whose univer-
sities are offering dual/triple award degree programmes. The positive and significant
impact of entrepreneurial attitude on sustainable entrepreneurship intention are consistent
with findings of some other studies that have also found similar results under various
contexts [38,40]. Likewise, the results regarding the positive and significant influence of
perceived desirability and perceived feasibility on sustainable entrepreneurship intention
are also congruent with similar type of existing studies’ results i.e., perceived desirabil-
ity [24,41] and perceived feasibility [48–50] in different contexts.

Furthermore, the positive and significant moderating impact of entrepreneurial pas-
sion was also found for the influence of entrepreneurial attitude, perceived desirability,
and perceived feasibility on sustainable entrepreneurship intention among undergrad-
uate students of Group B. The results show that students of entrepreneurship module
with dual/triple award degree programmes develop positive entrepreneurial attitudes,
perceive more desirable and capable of starting an entrepreneurial business and their
passion improves their entrepreneurial attitude, perceive desirability, and feasibility in
starting sustainable entrepreneurial business as well. Therefore, all the six hypotheses
were supported for Group B students. However, for Group A students, only H1 which
regards the impact of entrepreneurial attitude on sustainable entrepreneurship intention
was supported among the direct hypotheses. H5 and H6 were also supported regarding
the positive moderating influence of entrepreneurial passion for the impact of perceived
desirability and perceived feasibility respectively on sustainable entrepreneurship inten-
tion among Group A students, whereas, H2 and H3 regarding the direct positive impact
of perceived desirability and perceived feasibility respectively, were not supported for
Group A students. These findings reveal that students with entrepreneurship modules
from universities without dual/triple award programmes perceived less desirability and
capability to start sustainable entrepreneurship businesses and show less entrepreneurial
passion as compared to students with entrepreneurship modules from universities with
dual/triple award degree programmes. The multi group analysis also reveal significant
differences among students of Group A and Group B regarding the impact of perceived
desirability and perceived feasibility on sustainable entrepreneurship intentions. Likewise,
significant differences were also found for the moderating impact of entrepreneurial pas-
sion on perceived desirability and perceived feasibility on sustainable entrepreneurship
intention among students of Group A and Group B as well.

Additionally, the findings show that entrepreneurial attitude, perceived feasibility,
and perceived desirability explain and influence most of the sustainable entrepreneurship
intentions of Group B students (e.g, R2 value = 0.447) whose degree programmes are dual
or triple awarded as compared to Group A students without dual or triple award degree
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programmes (e.g, R2 value = 0.193). Thus, the findings of this study clearly reveal that only
entrepreneurship education is not very affective in promoting the sustainable entrepreneur-
ship intention among undergraduate students but the partnership of local universities
with other overseas’ universities is equally important in this regard. Thus, to improve the
sustainable entrepreneurship intentions among students, the universities should develop
partnerships with other universities of developed countries. Due to the partnership of local
universities with other overseas’ universities, the quality of entrepreneurship education
can be enhanced and more resources could be provided to assist students in their learning
about entrepreneurship. Due to dual/triple award degree programmes, the students may
feel more motivation and confidence in their abilities to start their own businesses and
desire for sustainable entrepreneurial businesses. Their entrepreneurial attitude increases
too and they feel more passionate in starting their own businesses. Whereas, based on the
findings of this study, the students in local universities without dual/triple award degree
programmes have entrepreneurial attitude towards sustainable entrepreneurship inten-
tions, however, they don’t perceive desirability and feasibility for it. In other words, they
are not willing to be self-employed in their own business and feel less abilities for starting
their own businesses. The reason could be that the entrepreneurship modules taught in
local universities could only develop their entrepreneurial attitudes but could not develop
their confidence and passion to start their own business. The local universities should also
develop more partnerships with other overseas universities to give more exposure to their
students for the new idea generation process. The quality of existing entrepreneurship
modules could be improved and more learning resources could be accessed for students
to learn about entrepreneurship due to partnership with other universities of overseas.
Likewise, university-industry partnership could be another important factor that could
impact on sustainable entrepreneurship intention among students. Local universities can
use their contacts as well as industry networks of their partnership universities to create
more internship opportunities for university students to improve their knowledge and
understanding regarding sustainable entrepreneurial businesses.

9. Study Limitations and Future Recommendations

Despite the practical implications of this study, there are some limitations as well. For
instance, the data were collected from students of only two cities namely Kuala Lumpur
and Selangor in Malaysia in a cross-sectional setting. The future studies can include sample
of students from other universities of Malaysia and longitudinal approach could be used in
carrying out the research. The future studies should investigate the impact of academic en-
trepreneurship in motivating students towards sustainable entrepreneurship businesses by
using qualitative/quantitative or mix methodologies. The future researchers should also ex-
amine the cultural conditions of the region to propose a model for an academic entrepreneur
for significant contribution in the literature related to sustainable entrepreneurship inten-
tions among students. Future researchers are suggested to conduct similar type of studies
in other countries to contribute in the international literature. The comparative studies
on the topic of sustainable entrepreneurship intentions among students of developing
and developed countries could make a significant contribution in the existing literature.
Likewise, future researchers are also suggested to compare the academic entrepreneurship
courses in Malaysia and those of overseas universities to see their impact on sustainable
entrepreneurship intentions among undergraduate students. As mentioned in above dis-
cussion that university-industry partnership could be another potential contributing factor
in developing the sustainable entrepreneurship intention among students. Thus, future
research is recommended to investigate the influence of university-industry partnership on
sustainable entrepreneurship intentions among university students. Moreover, the future
researchers can conduct the interview of alumni of universities who took entrepreneur-
ship module at their undergraduate level and are successfully operating their businesses.
The effectiveness of entrepreneurship education and impact of universities’ dual/triple
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award degree programmes could be also explored through qualitative or mix-methodology
research towards sustainable entrepreneurship intention.

10. Conclusions

It is essential for the students to grasp the depth understanding of entrepreneurship
module and venture creation, equip the specific skills to implement new business ideas,
and should develop propensity to act towards sustainable entrepreneurship intentions. The
high-quality entrepreneurship modules can improve the entrepreneurial ability of students
towards venture creation. The entrepreneurship curriculum in universities that have
partnerships with overseas’ universities, is creating the significant influence on the mindset
of the students in Malaysia and enhancing their implementation behaviour for new business
idea. The presence of high risk-taking skill, practical experience in incubators, more
awareness regarding the government policies, increased engagement with entrepreneurial
network is promoting entrepreneurial behaviour among students with dual/triple award
degree programmes. Hence, it is strongly recommended that the universities should
develop partnerships with overseas universities to improve quality of entrepreneurship
curriculum and should provide more practical experience in incubation centers, and access
to entrepreneurial networks that will boost the entrepreneurship thinking process of the
students. Universities should provide more knowledge regarding government policies
to increase the perceive desirability of students towards sustainable entrepreneurship
intentions. The entrepreneurship curriculum should be designed with partner universities’
experts to develop essential entrepreneurial skills among undergraduate students towards
their sustainable entrepreneurial intention.
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Abstract: The objective of this article is to analyze the characteristics of the most attractive companies
in the labor market, which each year maintained their position in the ranking published by the
Spanish business magazine Actualidad Económica (AE) for the period 2013–2020. The research study
will focus on permanence in ranking, global valuation, and training. To do this, control variables
were added: business management gender, geo-cultural areas, regional areas, economic activity,
size and stock market membership. This is a quantitative work, where statistics such as partial
correlations, Pearson coefficients and independent sample means were used with the Levene test;
in modeling, multiple regressions of ordinary least squares (OLS) and panel data were used. It is
concluded that the permanence in the ranking significantly increases the total value and training,
which leads companies to excellence, along with the fact that they are in the capital of the country
and that they focus on the commerce, professional, scientific and technical, and finance and insurance
sectors. On the other hand, assessment of training is explained by employee valuation, the work
environment and talent management. On the contrary, factors such as the gender variable in the
business direction, nationality, size and stock market membership do not significantly influence the
overall valuation.

Keywords: human capital; labor market; training; talent management; corporate governance

1. Introduction

Successive economic crises around the world have resulted in job losses for millions of
workers, many of whom will struggle to re-enter the labor market. The present COVID-19
crisis, which is impacting at the health, social and economic levels, has only aggravated
the situation in the labor market, with an unemployment rate of 16% in the last quarter of
2020 in Spain. Therefore, if having a stable job in the current situation is a great asset, it is
even more valuable if it is performed in one of the 100 most valued organizations in the
labor market, sustaining itself throughout the period of analysis (2013–2020) in the ranking
published by the business magazine Actualidad Económica, hereinafter AE, even during the
COVID-19 pandemic.

The objective of this article is to study the factors that can influence the valuation
obtained both in training, and the total valuation of the companies that persist every
year (2013–2020) in the ranking of the 100 best companies to work for in Spain. Sustain-
ability in the ranking will be shown to be synonymous with excellence and attributes
that may explain this fact will be also analyzed, such as: the gender in business man-
agement, nationality, geo-cultural areas, regional areas, economic activity, size and stock
market membership.
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2. Theoretical Framework

Markets are evolving towards globalization, in which the importance of informa-
tion technologies increases, which allows business competitiveness to increase [1]. This
phenomenon has been reinforced with the COVID-19 pandemic, as telework spreads in
companies and society at large. In this context, the knowledge economy and business
training have become more relevant thanks to information and communication technolo-
gies (ICT), so that companies have more tools to compete in a globalized market [2]. The
intangible assets of companies, including the training and skills of workers, knowledge and
technological integration, and knowledge about the functioning of the market and business
management in a global economy [3], increase productivity and the efficient management
of resources. Investment in business training is essential to maintaining the competitiveness
of companies [4] and human capital is a great asset that, through investment in business
training, increases the productive capacity of the organization [5].

Conversely, there is an existential crisis in business education driven by the conflict
between social and financial objectives. A paradigm shift in business education requires
leaders to learn how to incorporate new competencies. It leads companies to continu-
ous innovation and highly sustainable performance [6]. The misalignment between the
education system and companies hinders the job market [7]. Business education should
contribute to companies’ members generating social value and demonstrating sustainable
performance [8,9].

The existence of rankings that categorize companies according to job performance,
such as Fortune 100 in the USA or Great Place to Work in Europe, adds corporate value
contributing to generating an image of a good organization [10]. There are, in this regard,
studies that refer to human resources rankings, including that of the Spanish magazine
Actualidad Económica [11].

It is worth noting the importance of innovation for companies, markets and soci-
ety [12], since it is fundamental to long-term profitability and sustainability [13]. Innovation
leads to commercial and financial success, but society demands that innovation be carried
out in a responsible and ethical manner [14]. If change and doing things differently was
already important in Schumpeter’s time, the market is now evolving into one based on
innovation and ICT [15], it being essential for most companies to adopt this approach.
Business digitalization consists of the implementation of digital tools and technologies as
well as data, which together can make business processes more efficient and effective [16].
Digitalization is also improving the sustainability of companies [17].

A study on the integration of responsible innovation (RI), a concept integral to compa-
nies’ practice, obtained results that link responsible innovation (RI) practices in the context
of corporate social responsibility (CSR), sustainability and ethics [18]. In order to better
adapt to change, organizations must have some essential attributes, and nowadays the
buzzwords have become sustainability, digitization, resilience and agility [19].

A few years after Schumpeter’s theories were published in the 1960s, the role of educa-
tion and how profitable investments in human capital were in increasing the productivity
and motivation of professionals [20] were highlighted. Thus, economies that base their
productive model on low-value-added activities, using low-skilled labor, become more
vulnerable in periods of recession (such as that being lived through due to COVID-19),
destroying many jobs, as they are the easiest and cheapest to destroy [21]. The absence
of skilled human capital, training, and knowledge harms the economic development of
an organization [22], and this prevents sustainable development over time of companies
and economies. High professional qualification entails the need to manage talent, provide
constant business training, provide higher remuneration, and engage in permanent re-
cruitment. All this contributes to improving the working environment and an increasing
identification of the employee with the organization, which results in greater business
productivity [23].

It also highlights the importance of people’s overall ability (work ethic, assimilation
of experience, natural intelligence, commitment, etc.), which means that people tend to
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extract higher performance from training [5]. Talent management is related to training and
companies, which in order to thrive need to develop a talent recruitment strategy through
investment in incentives and training programs [24]. Commitment to leadership, as well
as the autonomy, competence, and relationship between employees, is a good strategy of
attracting and retaining talent positively related to labor commitment [25]. In addition,
job satisfaction largely determines organizational success, as dissatisfaction has negative
effects on productivity [26].

The basic competitive advantage of companies lies in the level of training and man-
agement of human talent or human resources [27]. In the same line, it is established that
the systemic interrelationship between knowledge, competencies, innovation, and competi-
tiveness is a tool for the management of human talent by skills, which allows organizations
to increase their productivity and competitiveness [28]. Companies that develop strategies
capable of attracting talent, with sustained training over time, will promote innovation,
productivity and competitiveness in the market [29]. The satisfaction of professionals
increases with human resources policies that promote talent management and training [30].
The conclusion therefore drawn is that training is a key element for attracting and retaining
talent, as investment in training is a resource that benefits both businesses and workers [31].
A responsible company is one that allows professional development according to the
worker’s needs [32]. Training helps to improve the skills of professionals by increasing
their intentions to remain in the company, productivity and the position of the company in
the market [33,34]. Adopting a global approach to talent management can create long-term
sustainable organizational success [35].

On the other hand, competitiveness lies in adapting and regenerating the assets of
training, knowledge, and competencies, as well as developing and strengthening the or-
ganizational capacities that translate this knowledge into effective actions [36]. Research
on talent management shows that management strategies promote companies’ transfor-
mation and growth processes and increase their competitiveness in the global market [29].
Education is the preparation by and for life, the purpose of which is to prepare the person
both within and outside the working environment [37].

Financial capital ceases to be the most important resource and gives its place to
knowledge, as applying knowledge profitably is more important than money [38]. People,
from the caretaker services to senior management, bring organizations to life with their
dynamism, creativity, and rationality [39]. This implies that all people need training to
carry out their tasks efficiently so as to be able to contribute to the development of the
company. In the Information Age, employment has shifted from the industrial sector to the
services sector and manual labor has been replaced by intellectual work, which marks the
path of the post-industrialization era, based on knowledge and the tertiary sector [40]. The
trend of the labor market is innovation and technology, the globalization of markets, the
virtual economy and an emphasis on services and knowledge sectors [41]. Companies, in
order to compete sustainably over time, will have to boost the knowledge economy, which
implies good talent management and continued business training [42].

3. Materials and Hypothesis

The following hypotheses have been raised to achieve the objectives of this research.

Hypothesis 1. “Adequate talent-management improves training in the company”.

The talent management of a company has a positive impact on the productivity and
motivation of professionals, and the more talent there is in an organization, the more
training is demanded to maintain the level of excellence, as can be seen in the works
of [24,35,43].

Hypothesis 2. “For training efforts to take effect, an adequate working environment is needed”.
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A bad working environment can cause irreparable damage to businesses. For talent
management and training to generate added value, a good working environment [44] is
required. Satisfied workers increase the value of companies [45].

Hypothesis 3. “High levels of corporate social responsibility (CSR) influence a company’s sustain-
ability in the ranking”.

Companies with a good corporate reputation have a sustainable competitive advan-
tage [46]. CSR is seen as an important element that influences the good perception of
companies and their professional attractiveness [47].

Table 1 describes the variables used by AE, which make up the six pillars used in
the preparation of the annual ranking, based on a questionnaire containing 100 questions.
Next to each variable is the maximum score that each company can obtain for it. The ques-
tionnaire was completed out by human resources experts from more than 500 companies.
Companies that can participated and qualified for the ranking of the 100 best companies
to work for in Spain had to meet the following requirements: operating in Spain, having
more than five years of operation and having a workforce of more than 100 employees.

Table 1. Variables used by AE.

Variable Description Maximum Score % o/Total

Talent Management Projection, performance and unwanted rotation 240 24%

Remuneration Combination of fixed, variable wage, remuneration
in kind and social benefits 225 22.5%

Work
Environment

Working hours,
telework, family reconciliation and working

conditions
205 20.5%

Corporate Social
Responsibility

(CSR)

Social and
volunteer policies

involving staff
50 5%

Training
Educational Investment

received by the
employee

220 22%

Employees
Perception

Valuation of the professionals of the company in
which they work 60 6%

TOTAL Sum of scores 1000 100%

Source: Own elaboration.

The variable under study (training) had a maximum value of 220 points, similar to the
other two characteristics that are most important in determining the total valuation of the
company, namely remuneration and talent management (a variable that relates to training).
The total scores amount to 1000 points. In 2020, AE changed the scale to 1375 points, and
these scores were adapted to the scale used in the first seven years (2013–2019), with a
maximum of points being 1000 points.

Table 2 shows the objective control variables added for conducting the study. The first
variable, the number of years that companies have remained in the ranking, focuses the
analysis on the excellent companies, which are defined as the companies that are included
in the ranking every year. The second variable ranks companies according to the gender of
the company’s management. No studies have been found that have linked management
according to gender and management excellence through sustainability in a ranking of
the companies which are best to work for. Geo-cultural areas bring companies together by
country, classifying them in Anglo-Saxon; North-Central European, Mediterranean and
Asian areas. The regional areas correspond to the locations of companies in the three most
important areas of Spain (Madrid, the Mediterranean and Northern Spain). The following
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variables, such as the economic sector in which companies are engaged, are classified by
the first digit of the National Classification of Economic Activities (CNAE) code. The size
is measured according to the number of workers working in Spain. Finally, the variable of
being listed on the stock market will be used.

Table 2. Control variables, added to the study, of AE’s ranking companies.

Variables Justification

Number of years in
the ranking

This is measured by the number of years that companies have remained in the ranking. Companies
remaining in the ranking throughout the 8-year period are considered the most excellent from the point

of view of the labor market.

Gender management Classifies companies according to whether management is exercised by men or women.

Geo-cultural areas They are grouped by countries and cultural areas, such as Anglo-Saxon, Central-North European or
Mediterranean European and Asian areas.

Regional areas Companies are grouped according to the tax domicile by regional areas that group regions (Autonomous
Communities). Madrid, the Mediterranean and Northern Spain are identified

Economic activity Analyses what the economic sectors of companies are, and, for this, they are classified according to the
CNAE code and grouped by the first digit.

Size Calculates the number of workers in the companies that work in Spain.

Trading in
the stock market Classifies companies according to whether they issue its shares on financial markets admitted to trading.

Source: Own elaboration.

Table 3 shows the 794 records corresponding to the ranking during the 8-year period
of 2013–2020. Only 6% of companies managed to be in the ranking every year, and it is
that group of companies that the research in this article will focus on. The objective is to
analyze whether the permanence in the ranking influences a higher valuation obtained by
companies in a significant way, as well as to analyze whether there are external variables
that can influence the results obtained, such as gender in management, geo-cultural area,
regional area, type of activity, size or stock market membership.

Table 3. Number of companies and records according to number of years in the ranking.

Number of Years in the Rankings NO. Companies %o/Total NO. Records

1 115 40.64% 115
2 54 19.08% 108
3 34 12.01% 102
4 22 7.77% 88
5 15 5.30% 75
6 12 4.24% 72
7 14 4.95% 98
8 17 6.01% 136

Grand Total 283 100.00% 794
Source: Own elaboration from the data published in Economic News (2013–2020).

4. Quantitative Analysis

To achieve the objectives described above, different analysis techniques will be used:
unifactorial variances with the Levene test, statistical analysis, as well as a model with
different specifications of minimum ordinary least squares (OLS) and panel data, that will
try to measure empirically whether there are certain dichotomous or numerical variables
that have some kind of significant effect on the total valuation of companies in 2020, in the
first type of model, or on what affects the valuation of training, throughout the period of
the preparation of the ranking (2013–2020), in the second type of model.
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4.1. Descriptive Statistical Analysis

Table 4 shows an upward trend in the valuation of all items as the number of years
of companies remaining in the ranking increases. There is a 20.5% increase in total value
and a 21.2% increase in training valuation reached by organizations that remain in the
ranking for eight years compared to the ones which stay in the ranking for a single year. In
turn, when compared to the potential value, training is the most valued item (85.5% over
potential value), scoring above talent management, remuneration, and work environment.
The conclusions obtained in a previous study that referred to the period 2013–2016 did
not show the permanence in the ranking to be a factor that influenced the valuation of
the items [48]. However, in this article, the conclusions differ, since it is appreciated that
sustainability in the ranking influences total valuation and training.

Table 4. Average valuations of companies sorted by years in the ranking.

N0 Years in Ranking Talent Remuneration Environment CRS Training Employees Total

1 165.3 141.7 140.7 37.2 155.3 54.2 694.4
2 171.0 155.4 150.2 38.7 165.7 55.0 736.1
3 172.6 155.9 154.5 40.1 165.2 55.9 744.3
4 176.9 162.8 152.6 40.4 178.6 53.5 764.5
5 185.4 166.7 163.0 42.5 180.3 57.2 795.1
6 184.4 156.7 155.6 43.1 183.0 58.4 781.3
7 179.5 169.5 161.5 44.3 177.8 59.3 791.8
8 190.1 183.6 172.0 43.6 188.1 59.2 836.7

TOTAL 177.9 162.1 156.5 41.2 173.9 56.6 768.0
% 8 years/1 year 115.0% 129.5% 122.3% 117.1% 121.2% 109.2% 120.5%

% 8 years/potential value 79.2% 81.6% 83.9% 87.2% 85.5% 98.6% 83.7%

Source: Own elaboration from AE data (2013–2020).

It can be seen in Table 5 that companies that have been in the ranking for eight years
(excellent company) in relation to those that have been in the ranking for seven years
obtain a higher and significant valuation in four of the six items, including training, in
addition to total. Therefore, the mere fact of being in the rankings for one more year makes
their ratings superior in a revealing way. This confirms that permanence in the ranking
generates an increase in value and those companies listed every year in the ranking reach
the highest level of valuation excellence, compared to those that are there for fewer years.

Table 5. Testing independent samples of average values classified according to permanence in the ranking (2013–2020).

Variables
Years in the

Ranking
N Media F. Sig. Test Levene

Sig.
(Bilateral)

Talent
8 years old 136 190.5

0.117 0.732 Equal variances are assumed 0.000
7 years 98 179.47

Remuneration
8 years old 136 183.56

12.594 0.000 No equal variances are assumed 0.000
7 years 98 169.51

Environment
8 years old 136 172.04

0.246 0.621 No equal variances are assumed 0.000
7 years 98 161.45

CSR
8 years old 136 43.61

1.386 0.240 Equal variances are assumed 0.334
7 years 98 44.27

Training
8 years old 136 188.13

0.242 0.623 Equal variances are assumed 0.000
7 years 98 177.84

Employee rating
8 years old 136 59.18

0.402 0.526 Equal variances are assumed 0.935
7 years 98 59.29

Total
8 years old 136 836.74

0.132 0.717
Equal variances are assumed

0.000
7 years 98 791.83

Source: Own elaboration from AE data (2013–2020).
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Since excellent companies are those that are in the ranking every year, the following
analyses will focus on this group of companies, studying whether the gender of the
presidency or maximum management responsibility of the company influence the valuation
within this group of excellence.

In Table 6, in all items, women-led companies achieve a higher valuation in a signifi-
cant way: in working environment, in CSR and in total valuation.

Table 6. Testing independent samples of average values classified by gender for companies that remain in the ranking every
year (2013–2020).

Variables Gender N Media F. Sig. Test Levene
Sig.

(Bilateral)

Talent
man 120 189.91

2.611 0.108 Equal variances are assumed 0.706
women 16 191.89

Remuneration
man 120 182.78

3.357 0.069 Equal variances are assumed 0.193
women 16 189.36

Environment
man 120 170.41

7.302 0.008 No equal variances are assumed 0.000
women 16 184.33

CSR
man 120 43.19

0.530 0.468 Equal variances are assumed 0.010
women 16 46.77

Training
man 120 188.07

2.089 0.151 Equal variances are assumed 0.921
women 16 188.61

Employee rating
man 120 58.90

0.070 0.792 Equal variances are assumed 0.411
women 16 61.25

Total
man 120 833.35

3.266 0.073 Equal variances are assumed 0.045
women 16 862.19

Source: Own elaboration from AE data (2013–2020).

The following section discusses the possible influence of the nationality and geo-
cultural area variables on the assessment of training and the total score. In an earlier study,
the authors found no influence of nationality on human resources policies in Malaysian
companies [49]. On the contrary, another work presented a list of systematic differences
in human resources management in multinational enterprises depending on the coun-
try of origin [50]. Some more recent empirical research supported findings in the same
direction [51,52].

Companies from 19 countries are present in the ranking during the period 2013–2020,
but this number is reduced to less than half (seven countries) for those that are included
in the ranking every year (Table 7). The most prevalent are those from Mediterranean
Europe, which account for 58.8%, and Anglo-Saxon countries, who account for 29.4%, thus
increasing their participation over the total population that have been included for just a
few years. By contrast, those in Central-North Europe have a reduced presence in the most
excellent companies list, and Asian companies are not even represented.

Another noteworthy fact is that the highest rated companies in total are those in
Mediterranean Europe (839.1), followed by the Anglo-Saxon companies (833.9) and those
in Northern-Central Europe (831.8), although these differences are not noticeable. While
focusing attention on the valuation of the training, the same order is found. However, when
considering the total sample, the most valued companies are the Anglo-Saxon companies,
with significant differences from those from Mediterranean countries with a bilateral sig of
(0.037) [53]. The explanation for this is that the companies that remain in the ranking are
the most outstanding, with no differences between them depending on their nationality,
their total value, or training.
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Table 7. Valuations items sorted by international areas of companies that are held in the ranking every year.

Areas/
Countries

Nº
Records

% Talent Remuneration Environment CSR Training Employees Total

Saxon 40 29.4% 189.3 182.1 172.7 43.1 186.5 60.2 833.9
USA 24 17.6% 194.8 178.9 175.3 43.9 198.2 59.5 850.7
UK 16 11.8% 180.9 186.9 168.8 41.9 169.0 61.2 808.7

North Central
Europe 16 11.8% 204.8 175.3 170.0 43.1 181.3 56.6 831.8

Germany 8 5.9% 202.7 175.0 153.8 41.2 175.9 58.1 806.8
Netherlands 8 5.9% 206.9 175.5 186.3 45.0 186.6 55.1 856.8

Mediterranean
Europe 80 58.8% 187.7 185.9 172.1 44.0 190.3 59.2 839.1

Spain 56 41.2% 186.5 187.3 178.4 44.5 188.9 59.4 845.1
France 16 11.8% 192.5 173.1 155.4 43.5 198.9 58.4 821.7
Italy 8 5.9% 186.0 202.2 161.5 40.8 182.6 59.6 832.6

TOTAL 136 100.0% 190.1 183.6 172.0 43.6 188.1 59.2 836.7

Source: Own elaboration from AE data (2013–2020).

By making the comparison according to specific items, it can be seen (Table 8) that
companies in North-Central Europe have significantly higher values in talent management,
highlighting companies in both the Netherlands and Germany. In all other items, the
differences do not reach statistical relevance.

Table 8. Testing independent samples of significant average values by international areas.

Variable Areas N Media F. Sig. Test Levene
Sig.

(Bilateral)

Talent
Saxon 40 189.26

4.831 0.032 No equal variances are assumed 0.001
North Central Europe 16 204.78

Talent
Mediterranean Europe 80 187.66

4.740 0.032
No equal variances are assumed

0.000
North Central Europe 16 204.78

Source: Own elaboration from AE data (2013–2020).

There are certain differences between human resources practices in different regions,
detected by comparative research using econometric techniques [54–58]. Another study,
which focused on companies that were in the ranking at some point during the period
2013–2016, did not reflect the fact that the regions with the highest GDP per capita in Spain
had significantly better data, compared to other areas of the territory [59].

Table 9 shows that companies appearing on AE’s ranking every year (2013–2020) are
mainly located in Madrid (78.8%), the country’s capital, achieving the highest valuation
in talent management and training. Considering that only one company is in the north
and that part of its operational headquarters is in Madrid, this increases the total value
and the relative importance of the capital of Spain, being the reference place for the most
outstanding companies.

Table 9. Valuations of items sorted by geographical areas of companies included in the ranking every year.

Autonomous
-Regions
Grouping

Nº
Records

% Talent Remuneration Environment CSR Training Employees Total

Madrid 107 78.7% 193.3 182.0 170.2 43.4 188.7 59.3 837.0
Mediterranean 21 15.4% 176.1 190.0 176.7 43.6 187.0 57.5 830.8

North 8 5.9% 184.9 187.8 183.9 46.4 183.8 61.4 848.2
TOTAL 136 100.0% 190.1 183.6 172.0 43.6 188.1 59.2 836.7

Source: Own elaboration from AE data (2013–2020).

Some authors include, among the contextual factors influential in human resources
practices, the characteristics of the sector of activity [60]. The sector can also be categorized
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in several ways: services, industry, construction [55]. A previous study considering all
companies concluded that the energy, financial and professional, scientific and technical
sectors had higher values in a relevant manner compared to the remaining 16 economic
sectors in which the companies operated [53].

In Table 10, seven economic sectors can be seen, with the most valuable regarding the
total score and in the variable training being the commerce sector (876.2/193.4), forming
5.9% of the companies in the ranking, the professional, scientific and technical sector, with a
valuation of (862.6/196.8), making up 23.5% of companies, and the financial and insurance
sector, with a valuation of (839.9/187).

Table 10. Valuations items of companies classified by activities.

Description
CNAE

Nº
Records

%
0/Total

Talent Remuneration
Environment

Agency
CSR Training Employees Total

Commerce 8 5.9% 198.8 190.9 184.8 47.1 193.4 61.1 876.2
construction 8 5.9% 189,4 161.5 134.7 43.0 197.4 55.4 781.3
Financial and

insurance
companies

48 35.3% 183.2 192.9 172.9 44.7 187.0 59.2 839.9

Manufacturing
industry 16 11.8% 179.3 183.8 164.5 40.3 172.4 61.3 801.7

Information and
communication 8 5.9% 202.7 175.0 153.8 41.2 175.9 58.1 806.8

Professionals,
scientific and

technical
32 23.5% 202.8 174.5 184.1 44.4 196.8 59.6 862.6

Supply of
energy 16 11.8% 186.3 184.9 174.3 41.9 188.7 57.5 833.7

TOTAL 136 100.0% 190.1 183.6 172.0 43.6 188.1 59.2 836.7

Source: Own elaboration from AE data (2013–2020).

Size is one of the most potentially influential factors in human resources practices [56],
but there does not appear to be a consensus on the positive or negative signs of its effects.
On the one hand, there can be a noticeable positive impact of small/medium size on
employee behaviors (commitment or job satisfaction) and a negative impact of the same
size on an operational performance indicator (absence and sick leave) [61]. On the other
hand, there can be an association between increasing the size of businesses and formalizing
human resources practices [62]. One study suggests that small businesses have several
advantages, such as flexibility of roles, a close entrepreneur–worker relationship, among
others [63]. On the other hand, another study stated that small businesses lack the resources
to adopt progressive human resources management practices [49]. Small businesses have
several advantages, such as a flexibility of roles, and a close employer–worker relation-
ship, [63]. Ref. [59] showed in a clear and meaningful way that large organizations have
better training ratios than small ones.

It can be seen in Table 11 that, as the number of years spent in the ranking increases,
so do company size, total rating and training rating.

Table 11. Nº workers and valuation according to years spent in the ranking.

Nº of Years in the Rankings Nº Records % Average Workers Total Rating Training Rating

1 115 14.48% 3,211 694.4 155.3
2 108 13.60% 2,369 736.1 165.7
3 102 12.85% 4,093 744.3 165.2
4 88 11.08% 2,127 764.5 178.6
5 75 9.45% 4,370 795.1 180.3
6 72 9.07% 5,097 781.3 183.0
7 98 12.34% 6,249 791.8 177.8
8 136 17.13% 6,484 836.7 188.1

TOTAL 794 100.00% 4,306 768.0 173.9

Source: Own elaboration from AE data (2013–2020).
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Table 12 calculated Pearson’s correlation between the variables training, total score,
workers and years in the ranking, there being a positive and significant relationship among
them all.

Table 12. Correlations between training, number of employees and total valuation between companies in the ranking.

Descriptive Training Total Workers Ranking Years

Training
Pearson correlation 1 0.621 ** 0.092** 0.395 **

Sig. (bilateral) 0.000 0.009 0.000
n 794 794 794 794

Total Pearson correlation 0.621** 1 0.081* 0.310 **
Sig. (Bilateral) 0.000 0.022 0.000

n 794 794 794 794

Workers
Pearson correlation 0.092 ** 0.081 * 1 0.182 **

Sig. (Bilateral) 0.009 0.022 0.000
n 794 794 794 794

Years in the Ranking Pearson correlation 0.395 ** 0.310 ** 0.182 ** 1
Sig. (Bilateral) 0.000 0.000 0.000

n 794 794 794 794

Source: Own elaboration from AE data (2013–2020). **. Correlation is significant at level 0.01 (bilateral). * Correlation is significant at level
0.05 (bilateral).

Companies listed on the stock market bear a higher degree of demand, as they are
controlled by the National Securities Market Commission, by shareholders and by the
market itself. Unlike those that are not publicly traded, a higher valuation of such com-
panies could be expected. A previous study concluded that publicly traded companies
achieve significantly better results in training management [59]. On the other hand, when
considering the total sample of the companies that are listed in the ranking on occasion
for the period 2013–2020, 63% of the companies in the total sample are listed on the stock
market and have a valuation of 782.1***, higher and of significant difference from the non-
listed stock market. However, when compared to the most excellent companies, striking
differences occur. On the one hand, the relative weight of companies listed on the stock
market increases (76.5%), and those listed in ibex-35 (29.4%). However, in terms of total
valuation and training, it is those that are not publicly traded that reach the highest value,
although the % decreases (Table 13). Therefore, the few companies that are not listed on
the stock market and that remain in the rankings every year are very well valued and
achieve high values in training, corresponding to companies in the world of consulting,
professional and technical advice.

Table 13. Companies that remain for 8 years according to stock market membership (2013–2020).

Nº Records % Total Training

Listed 104 76.5% 829.3 186.6
Ibex35 40 29.4% 832.2 186.5

No Ibex 64 47.1% 827.4 186.6
Not Listed 32 23.5% 861.0 193.1

TOTAL 136 100.0% 836.7 188.1
Source: Own elaboration from AE data (2013–2020).

4.2. Regression Analysis

This section establishes global models that seek to measure empirically whether there
are certain dichotomous or numerical variables that have a significant effect on the total
valuation of the companies in 2020. For this purpose, a multiple regression model (OLS)
is used, since it is a technique that allows us to explain the relationship between the total
valuation and the independent variables [64]. We choose the linear specification from the
former estimation, since it fits better than other specifications that are more complex to
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interpret. The following equation would be a standard equation [65] for the estimation of a
multiple regression analysis, where Xs would be explanatory variables, including intercept,
while the ε would be the error term:

Total Valuationi = βi ∗ Xi + εi

In the first specification (Table 14), there is a positive and significant value of the
dichotomous variable that identifies companies that spent 8 years in the ranking (Excellent
company), compared to those that spent less time, and the valuation of these companies
is 69,988 points higher than the others. In the second specification, it can be seen how
every passing year for companies in the ranking causes their total value to increase by
11,248 units. These results are as expected, given the rejection of most bilateral sigma in
Table 5 as well as confirming the analysis of the data in Table 4. This would be the only
noteworthy difference between the three specifications, so only the specification that we
consider to best explain the relationship will be discussed, which would be the first.

Table 14. OLS method of the total variable relative to the control variables.

Dependent Variable Total Valuation

Specification Specification 1 Specification 2
Variables Coefficient (Std. Error) Coefficient (Std. Error)
Constant 766.826 (22.395) *** 724.673 (22.945) ***

Male presidency −0.998 (19.241) 4.080 (19.386)
Central-North European 6.074 (18.232) 0.908 (18.197)

Mediterranean 5.836 (14.670) −0.656 (14.784)
Number of employees −16.214 (13.284) −7.383 (13.082)

Stock market listing 16.066 (12.484) 5.828 (13.384)
Excellent company 69.988 (15.794) *** -

Number of years being an excellent company - 11.248 (2.616) ***
Mediterranean region −9.656 (16.278) −7.282 (16.421)

Northern region −41.071 (23.533) * −33.500 (23.665)
Other regions −60.059 (26.379) ** −53.567 (26.762) **

Finance and insurance (K) 57.220 (14.759) *** 54.466 (14.968) ***
Commerce (G) 34.944 (18.448) * 40.083 (18.697) **

Professional, scientific and technical (M). 31.078 (16.928) *** 27.562 (17.177)
Adjusted R-squared 0.343 0.336

N 100 (t = 1, i = 100) 100 (t = 1, i = 100)
F-statistic 5.311 5.177

Source: Own elaboration from AE 2020 data. Sig.*** = 0.01, ** = 0.05, * = 0.

A difference is found in the significance of the presidency’s gender variable among the
average tests in Table 6 and linear regression. This is because in a multiple linear regression,
it is possible to control by more than one variable at the same time, making the explanatory
power of the variable gender of the presidency disappear. Although Table 6 shows that
certain differences in valuation (total, working environment and CSR) were due to the
gender of the presidency, this variable is not relevant in the overall model.

As noted by the descriptive statistics in Table 7, the origin of the company or geo-
cultural area do not affect the total valuation of the company, since it does not have a
different valuation from that of the Anglo-Saxon companies, meaning that it should be
omitted to avoid falling into the trap of the fictitious variables [65].

Unlike the geo-cultural area of the company (Table 9), the Spanish region in which
the company is headquartered significantly affects the valuation, with all regions having
a lower valuation than that omitted, which would be Madrid, while the regions with the
least valued companies would be those that are part of other regions.

As shown in Table 10, the sector to which the companies belong significantly affects
the total valuation of the companies, with the financial sector having the most positive
effect, followed by commerce and professional, scientific and technical companies, relative
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to the omitted variable that would be made up of all companies that are not part of any of
these three sectors.

Although Table 12 shows a weak positive correlation between total valuation and
worker numbers, this is not manifested in the overall model, with no significant relationship
between number of employees and this variable. This could be related to the fact that
larger companies are those that remained in the ranking for the longest, as seen in Table 11.

In line with Table 13, the membership of companies in the stock market positively,
but not significantly, affects the valuation of companies. This may be due to the pres-
ence of professional, scientific and technical companies which are highly valued but not
publicly traded.

To try to explain the relationships between the valuation of the training of the 17 com-
panies that spent 8 years in the ranking of the most valued companies, a model of panel
data is used; that is, a combination of temporary data with cross-section data, which would
be each of the companies, while the temporal variable would be the year.

The regression estimation with panel data has certain advantages over linear models,
such as allowing one to control individual heterogeneity, as well as introducing a greater
number of degrees of freedom and, in general, reducing multicollinearity [64]. The individ-
ual heterogeneity can be assumed to be random or fixed [66]; the choice between the two
types of heterogeneity depends on the nature of the data. As data come from companies
chosen by a valuation process, the choice of fixed effects on the cross-section seems more
advisable [67]. A fixed-effects dashboard data model, where αi is a non-random and
company-specific element, would be written as follows:

Valuation o f Trainingit = βi ∗ Xit + αi + μit

Based on the partial correlations of Table 15, together with selection criteria, we
develop three specifications, which examine the relationships between the individual
valuations of each of the characteristics of the companies, upon the valuation of training.

Table 15. Partial correlations of companies’ business valuations that are ranked every year.

Talent CSR Remuneration Training Employees Environment

Talent 1 0.158 0.079 0.352 0.041 0.135
CSR 0.158 1 0.167 0.283 0.065 0.37

Remuneration 0.079 0.167 1 0.014 0.192 0.168
Training 0.352 0.283 0.014 1 0.366 0.245

Employees 0,.041 0.065 0.192 0.367 1 0.034
Environment 0.135 0.37 0.168 0.245 0.034 1

Source: Own elaboration from AE data (2013–2020).

The first specification in Table 16 includes three explanatory variables: employees,
environment and talent assessment [25,27,29]. The other two specifications include the CSR
and remuneration variables, with the aim of evaluating different alternatives, although
the best regression would be that of specification 1, which will be the one we will discuss.
Since all the variables, both explanatory and those to be explained, are strictly positive,
a logarithmic transformation can be made to them, to interpret the coefficients as elasticities.
It is concluded that the variable that would be most positively related to the assessment
of training would be the valuation of Employees, this being significant. A 1% increase
in employee valuation would increase training valuation by 0.25%. The other variables
would also be positive and significant.

Research reveals that H1 and H2 are confirmed. However, the results of the analysis
in the Levene tests show that, in relation to H3, the difference is not significant, nor does it
appear to influence the valuation of the company’s training, as can be seen in Table 16.
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Table 16. Panel data model, with training being the dependent variable for the period 2013–2020.

Dependent Variable Valuation of Training 2013–2020

Specification Specification 1 Specification 2 Specification 3

Variables Coefficient (Std. Error) Coefficient (Std. Error) Coefficient (Std. Error)

Constant 72.463 (23.474) *** 66.847 (25.025) *** 75.355 (24.694) ***
Val. Employees 0.740 (0.116) *** 0.738 (0.116) *** 0.749 (0.119) ***

Val. Environment 0.198 (0.090) ** 0.186 (0.092) ** 0.203 (0.091) **
Val. Talent 0.198 (0.081) ** 0.197 (0.082) ** 0.207 (0.085) **
Val. CSR - 0.186 (0.282) -

Val. Remuneration - - −0.003 (0.081)

Adjusted R-squared 0.529 0.527 0.526

N 136 (t = 8, i = 17) 136 (t = 8, i = 17) 136 (t = 8, i = 17)
F-statistic 8.980 8.511 8.476

Source: Own elaboration from AE data 2013–2020. Sig.*** = 0.01, ** = 0.05.

5. Conclusions

Being present in the ranking of the most valued companies in the labor market
developed by AE is exceedingly difficult, and only 6% of the companies remained in the
ranking for every year during the period 2013–2020, as can be seen in Table 3.

Companies that hold their position in the ranking longer achieve more value in all
items (Table 4). The training variable reaches the highest value relative to its potential
(85.5%) among most representative variables (talent management, remuneration and work
environment). By comparing the data of companies that are in the ranking over the eight-
year period and those in the ranking for only seven, it can be observed that the result
is higher in most cases and specifically in training, with a bilateral significance (0.000),
as shown in Table 5. The OLS regression model (Table 14) also shows the relevance of
permanence. This proves that sustainability in the ranking of the most valued companies
in the labor market corresponds to value excellence, as well as attaching great importance
to training.

Although it is appreciated that women-led companies that appear in the ranking every
year achieve higher valuation in all items, including training, significantly in some cases
(Table 6), the global regression model (Table 14) does not allow us to conclude that gender
is a relevant variable.

Internationally, companies from 19 different countries can be observed for the period
2013–2020, this value being reduced to seven nations (36.8%) when referring to those that
are included in the ranking every year. By focusing on the most excellent companies
(Table 7), it is noticed that the value of talent management is higher with a sig 0.001 in favor
of companies in Central Europe (Table 8). The global regression model (Table 14) confirms
that nationality does not influence the results for total score or training.

The companies that are in the ranking every year operate in seven economic sectors,
namely the commerce, professional, scientific and technical, and financial and insurance
sectors, these being the most valued in general as well as in training (Tables 10 and 14).

The most resilient and valued companies are mainly located in Madrid (Table 9), and
their relevance can be seen in the regression model (Table 14).

Positive and significant correlations between sustainability in ranking, size, training
and total valuation are seen through Pearson’s coefficient (Tables 11 and 12). Yet, when
submitting it to the overall model (Table 14), it cannot be concluded that size influences the
overall outcome in the most excellent companies.

Overall, 76.5% of companies are listed on the stock market and 29.4% belong to
IBEX35. By contrast, the highest valuations, both for total score and training, are achieved
by companies that do not trade on the stock market, although the differences are not
significant according to the regression model (Tables 13 and 14).
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In the panel data model (Table 16), it is appreciated that training as a dependent
variable is significantly explained with employee valuation, work environment and talent
management. We observe a global feedback effect, where investment in human capital
improves the overall valuation of the company and its permanence in the ranking, given
that maintaining high standards in training requires a high level of talent management,
attracting and keeping the most excellent workers. On the other hand, it is not seen
that CSR or remuneration influence the values acquired by training in the most excellent
companies to work for.

It can be established that remaining in the ranking significantly increases total valua-
tion and training, which leads to business excellence. These companies are in the capital
of the country, and focus on the commerce; professional, scientific and technical; and
financial and insurance sectors. It is also appreciated that the value of training is explained
by employee valuation, work environment and talent management. This last result is
consistent with human capital theories, where investment in this resource by firms and
workers improves productivity and motivation, due to the identification that the skilled
workers feel with the firm. On the contrary, the variable gender in the business direction
does not influence the total valuation, nationality, size, or stock market membership.

In summary, for the most outstanding companies in the country, where the salary of
their workers is already higher than the national average, improvements in pay do not
necessarily lead to business excellence. However, guiding the organization’s efforts to make
the working day more flexible, to welcome teleworking or to improve talent management,
will perpetuate the good management of the company by maximizing the retention of
their most qualified personnel, guaranteeing their permanence in the ranking of the best
companies to work for.

It should be mentioned as a limitation of this research that the recommendations
provided are limited as to the level of disaggregation of the valuations offered by AE
magazine. Future research should introduce new variables, expand the number of years,
and extend the analysis to other countries in order to be able to perform comparative
international analyses.
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Abstract: This paper examines two core issues of the university-based entrepreneurship education
ecosystem by explicating the key elements of the ecosystem and their roles, and the development
process and sustainable construction strategy of the ecosystem. Thirty stakeholders of ecosystems
from the US universities were interviewed, and the transcripts of these interviews were coded
through a three-phase process, including open, axial, selective coding, and were analyzed based on
the grounded theory. It was found that (i) the key elements of the university-based entrepreneurship
education ecosystem consist of six units (colleges and universities, learners, educators, government,
industry, and community) acting as initiators and seven factors (entrepreneurship curriculum, en-
trepreneurial activities and practices, organizational structure, resources, leadership vision, core
faculty, and operating mechanism) acting as the intermediaries; (ii) These key elements constitute
three independent functional subsystems, namely, teaching and innovation, support, and operation
that are interconnected by the universities; (iii) The development process of a university-based
entrepreneurship education ecosystem involves seven steps as preparation, germination, growth,
equilibrium, stagnation, recession, and collapse; (iv) For sustainability, suggestions on a solid founda-
tion, continuous investment, and constant monitoring are provided to university administrators and
policymakers to advance higher education’s contribution to social and economic development.

Keywords: entrepreneurship education; university-based ecosystem; key elements; development
process; sustainable construction strategy

1. Introduction

The importance of entrepreneurship has been widely recognized as one of the driving
forces of economic and social development [1,2]. University-based entrepreneurship educa-
tion is a key link in the establishment of new enterprises, cultivation of innovative talents,
scientific, and technological innovation [3,4]. Consequently, entrepreneurship education
has become a buzzword in national strategies of various countries and regions, such as the
Small Business Innovation Research program of the US [5], the European Education Area
of the European Union [6,7], and the Innovation-driven development strategy of China [8].
For institutions of higher education, classroom teaching is the main channel to provide
education services for the learners. Therefore, for a long time, scholars and educators
have taken entrepreneurship education curriculum and programs as the main field of
research [9,10] to reveal the causal conclusions related to entrepreneurship education and
improve its impact [11,12]. As far as the output of the whole university is concerned,
entrepreneurship courses and programs are the core components of entrepreneurship
education, but they are not the whole story. The other components ignored by researchers
to some degree may also play a vital role in achieving entrepreneurship-related outcomes.
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Based on the recognition of this view, recent studies [13,14] have shown that scholars have
begun to re-examine the entrepreneurship education in higher education institutions from
a system theory perspective. More specifically, ecosystems have become a new research
perspective for entrepreneurship education.

Typically, entrepreneurship education ecosystem research requires a systematic ap-
proach to explore and study entrepreneurship education issues. Compared with previous
studies on entrepreneurship education, the research perspective of the entrepreneurship
education ecosystem is considered as a truly systematic and interdisciplinary research
method [13,15,16]. The term ‘ecosystem’ comes from biology [17] and has been adopted
by many fields as a research perspective or method, including entrepreneurship educa-
tion. Overall, an entrepreneurship education ecosystem research has two characteristics:
case-based research and inductive research. In entrepreneurship education ecosystem
research, scholars usually choose one or more university-based entrepreneurship education
ecosystems as research objects (cases) [18,19] and then drive conclusions from the outcomes
and attributes of the selected universities through a process of scientific induction [18,20].
Although the research on entrepreneurship education ecosystem has many advantages in
research systematization [21], relationship research [22], and input–output comparison [23],
the two characteristics mentioned above have shortcomings in terms of adaptability and
portability, especially when administrators are looking for examples and guidance that
are suitable for their universities to establish or enhance their entrepreneurship education
ecosystems for sustainability. The reason for this dilemma is that different administrators
and educators face different and complex university environments in terms of histori-
cal development, staff and student backgrounds, resources and culture, etc., and their
entrepreneurship education ecosystems may also be at different stages of development.
Inspired by the above issues, the purpose of this study is to seek answers to the following
two research questions through interviews and analysis processes:

QI. What are the key elements of a university-based entrepreneurship education ecosystem?
QII. Based on the role, importance, and relationship of the constituent key elements, what strategies
could be followed to build a sustainable university-based entrepreneurship education ecosystem?

The contribution of this study is to provide a dynamic and interactive view of the
university-based entrepreneurship education ecosystem lifecycle process, rather than
a static snapshot of the cases presented in previous studies at a certain stage. Hence,
the conclusions of this research are drawn based on the views of 30 stakeholders from
many different institutions. The study also focuses on the key elements that are generally
applicable to the best practices of starting and growing an entrepreneurship education
ecosystem for sustainability. The finding of this study may guide the executives and
educators of higher education institutions in building their entrepreneurship education
ecosystem to strengthen, modify, or rethink the role of different elements in the ecosystem
and maintain their entrepreneurship education ecosystem in a healthy and sustainable
operating status.

2. Literature Review

2.1. Entrepreneurial Ecosystem

Tansley [24] first coined the term “ecosystem” to recognize the integration of the
biotic community and its physical environment as a fundamental unit of ecology within
a hierarchy of physical systems that span the range from atom to universe. Since the
1950s, the idea of human–ecological systems as an integrated biosocial approach to un-
derstanding communities, urban areas, and environments has been on the rise [18]. In
1982, Nelson and Winter [25] brought the concept of ecosystems to evolutionary economic
theory in their work, since economics has always been about the systems that explain
differential output and outcomes [26]. As the strategic literature framework of the business
ecosystems was constantly improved by Moore [27] and later Iansiti and Levien [28], the
concept of an ecosystem was applied to more fields, including knowledge ecosystems [17],
entrepreneurial ecosystems [29], organizational ecosystems [30], and so on. In general, the
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ecosystem is a biotic community encompassing the physical environment and all living
entities, and all the complex interactions that facilitate its co-existence, co-dependence, and
co-evolution [26]. Therefore, the advantage of ecosystem theory lies in the study of the
individual within its overall environment [31]. This systematic view can consider both
the individual and the environment [32], so it has been widely developed and applied in
recent years, including in the field of the entrepreneurial ecosystem.

The entrepreneurial ecosystem utilizes a ‘systemic view of entrepreneurship’ [31] or
‘ecosystem research approach’ [26] to look at issues related to entrepreneurship. The concept
of the entrepreneurial ecosystem has diversely been used in the literature, some of which
definitions are concise and rich in general, such as ‘an interconnected group of actors in a lo-
cal geographic community committed to sustainable development through the support and
facilitation of new sustainable ventures’ [29], or ‘a set of interdependent actors and factors
coordinated in such a way that they enable productive entrepreneurship within a particular
territory’ [33]. Although many studies have shown a correlation between the number
of new firms and economic growth, the earlier methods failed to produce a convincing
causal relationship between them [34]. The entrepreneurial ecosystem approach is a better
way to deal with these complex problems, which the neoclassical economic approach may
not appropriately address [35]. The emerging research on the entrepreneurial ecosystem
involves evolutionary, socially interactive, and non-linear approaches, and the interactive
nature of entrepreneurial processes is in contrast with previous literature that treats it
as unitary, atomistic, and individualistic [36,37]. Another feature of the entrepreneurial
ecosystem approach is to emphasize the key role of entrepreneurs in innovation [38], while
also focusing on several other key actors, including large firms, universities, financial firms,
and public organizations that support new and growing firms [39,40]. With the unique
perspective and approaches of the entrepreneurial ecosystem recognized by scholars, the
number of relevant researches has gradually increased, especially since 2010. Malecki [41]
and Cavallo, et al. [42] performed a meta-analysis of publications on the entrepreneurial
ecosystem, and the results showed that the entrepreneurial ecosystem has quickly emerged
as a promising research area in entrepreneurship. However, Isenberg [43] also pointed
out that the popular ecosystem theory of the natural sciences should be applied prudently
in the field of entrepreneurship since the ecosystem metaphor does not completely fit en-
trepreneurship in terms of the creation, the centralized control, the geography, the intention,
and the entrepreneur-centrality.

Research on the entrepreneurial ecosystem has two major lineages: the strategy
literature and the regional development literature [26]. Although the origins are the same,
there are three differences between the two lineages. First, the regional development
literature focuses more on the boundaries of ecosystems, while the strategy literature
generally ignores regions or assumes a global context [44]. Second, the conclusion of
the regional development literature is to explain regional performance or inter-regional
performance differences, while the strategy literature focuses on the value creation and
value capture by individual firms (units) [45]. Third, the strategy literature assumes that
some units play a key or leading role in the ecosystem [46], and these units are called
‘lead firm’ [47], ‘keystone’ [48], or ‘ecosystem captain’ [49], etc. In contrast, the regional
development literature tends to decentralize, which emphasizes the mutual promotion of
units within the ecosystem [33].

According to the classification of the research literature on ecosystem theory by Ja-
cobides, et al. [50], the literature on the entrepreneurial ecosystem can be divided into
three categories: environmental, innovative, and framework research. Environmental
research focuses on individual firms or start-ups, and ecosystems are viewed as the struc-
tural environment in which new ventures are launched. The research goals of this type
of research are related to discovering the interaction mechanism between the company
and the ecosystem, such as monitoring or responding to the business environment [51].
Innovative research focuses on a focal innovation and the set of components (upstream) and
complements (downstream) that support it in the ecosystem [52]. The emphasis of this type
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of research is on understanding how interdependent units in an ecosystem interact, such
as knowledge sharing [53], collaborative investment [54], product complementarity [55],
etc., to create and commercialize innovation. Framework research focuses on the structure,
operation, and development of entrepreneurial ecosystems. Case analysis is a prominent
methodology in this kind of research. For example, Silicon Valley [23,56], Boulder [57],
Stanford [58], and Oxford [59,60] are all studied as a case of an entrepreneurial ecosystem
framework. In addition to the three types of research described above, there are also some
systematic and comprehensive studies of the entrepreneurial ecosystem in the form of
academic monographs [61,62]. Regardless of the type of research, almost all cited work
above considers entrepreneurship education or universities as playing an important role in
the entrepreneurial ecosystem [18,63].

2.2. Entrepreneurship Education Ecosystem

With the popularity and development of research on entrepreneurial ecosystems, the
important role of entrepreneurship education and universities in the ecosystem has been
increasingly recognized. For instance, with the implementation of the Bayh-Dole Act in
the US, which allowed inventors and universities to retain the ownership of intellectual
property arising from federally-funded research [64], the research from the perspective of
an entrepreneurial ecosystem has started paying more attention to the university [16]. As
Rice, et al. [65] note, universities are at the hub of economic development around the world,
providing infrastructure, resources, and means to develop entrepreneurial communities.
They argue that entrepreneurial ecosystems evolve and expand through the specialization
of knowledge and innovation. Therefore, the concept of the entrepreneurship education
ecosystem was proposed.

The entrepreneurship education ecosystem refers to those dynamic systems of inte-
grated networks and associations aligned to entrepreneurship education programs [66].
Entrepreneurship education programs are various concrete manifestations of entrepreneur-
ship education, whereby entrepreneurship skills, knowledge, guidance, assistance, and
information are disseminated to various stakeholders [67]. In a monograph, Rice, Fetters
and Greene [65] systematically analyzed the entrepreneurial ecosystems of six universities
and summarized success factors. This research perspective marks the starting point for
the research on the entrepreneurship education ecosystem, which decomposes university
and entrepreneurship education as an ecosystem rather than as an integral unit within
the ecosystem. Since 2010, the research on the entrepreneurship education ecosystem has
gradually increased, especially in the past three years as summarized in Table 1.

Table 1. Number of the research results on entrepreneurship education ecosystem.

Years 2010–2015 2016 2017 2018 2019 2020 2021

10 5 9 12 22 24 27

In line with the entrepreneurial ecosystem approach, the research on the entrepreneur-
ship education ecosystem can also be divided into two categories. One is to view the
entrepreneurship education ecosystem as a subsystem of the entrepreneurial ecosystem.
For example, Regele and Neck [68] considered entrepreneurship education as a nested
sub-ecosystem within the broader entrepreneurship ecosystem, discussed entrepreneurship
education across three distinct levels-K12, higher education, and vocational training, and
proposed that entrepreneurship education must develop such coherence by building a
network of education programs that fit together in a coordinated way. Another kind of
entrepreneurship education ecosystem research is university-based. Such research studies
generally point out that universities are at the hub of economic development around the
World, providing infrastructure, resources, and means to develop entrepreneurial communi-
ties. It is argued that a university-based entrepreneurial ecosystem may evolve and expand
through the specialization of knowledge and innovation. An example of such research was
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given by Brush [18], who explored the concept of an entrepreneurship education ecosystem
and adopted the dimensions of infrastructure, stakeholders, and resources to characterize
the internal entrepreneurship education ecosystem based on the research of Rice, Fetters
and Greene [65]. Although these two types of studies both cover the entrepreneurship
education ecosystem and universities in terms of content, few achievements in the current
literature specifically take the university-based entrepreneurship education ecosystem as
the research object. The university-based entrepreneurship education ecosystem plays an
important role in the whole entrepreneurial ecosystem, which is the intersection of these
two kinds of studies. Therefore, the research on the university-based entrepreneurship
education ecosystem has important significance to the literature contribution, which is also
the starting point of this study.

2.3. Composition of the Entrepreneurship Education Ecosystem

Similar to the entrepreneurial ecosystem research, the entrepreneurship education
ecosystem is dominated by case studies or comparative studies between cases, while the
composition is still the focus and foundation. Composition research studies the framework
of the functional units in the entrepreneurship education ecosystem and the interactions
among these units. Examples of relatively simple frameworks are the three-dimensional
ecosystem framework of entrepreneurship curriculum, entrepreneurship co-curricular,
and entrepreneurship research proposed by Brush [18]. Ferrandiz, et al. [69] expanded
Brush’s framework to seventeen constituent components. Based on Brush’s framework,
Wraae and Thomsen [14] also explored the interaction among stakeholders, including
educators, students, institutions, external organizations, and communities. Examples of
complex frameworks are the research of De Jager, et al. [70] and Mogollón, et al. [71]
on the entrepreneurship education ecosystem in universities. In addition, the research
on the interaction among twelve stakeholder groups in the entrepreneurship education
ecosystem framework of Bischoff, et al. [72] is also representative, and the relationship
among stakeholders was divided into nine relationship types according to the cross combi-
nation of coordination and strength. The representative studies on the composition of the
entrepreneurship education ecosystem in the literature are presented in Table 2.

Table 2. Representative composition of entrepreneurship education ecosystem in the literature.

Authors Article (Book Section)’s Title Composition of Entrepreneurship Education Ecosystem

Brush [18] Exploring the Concept of an
Entrepreneurship Education Ecosystem

Curriculum, co-curricular activities, research, culture,
stakeholders, infrastructure, and resources.

De Jager, Mthembu,
Ngowi and Chipunza [70]

Towards an Innovation and
Entrepreneurship Ecosystem: A Case
Study of the Central University of
Technology, Free State

The academic program, research and innovation, idea
generator, incubator program, innovation services,
students, staff, entrepreneurial activity, local community,
business and industry support.

Bischoff, Volkmann and
Audretsch [72]

Stakeholder Collaboration in
Entrepreneurship Education: An
Analysis of the Entrepreneurial
Ecosystems of European Higher
Educational Institutions

Entrepreneurs, companies, financial institutions, support
service providers, incubators and accelerators, student
organizations, alumni, higher educational institutions,
science and technology parks, governmental
organizations, non-governmental organizations, and other
organizations.

Mogollón, Portillo,
Escobedo and Pérez [71]

The Approach of the Entrepreneur
Microecosystem for University
Entrepreneurial Education: Model M2E
EMFITUR

Model of value contribution, objectives, stakeholders,
instruments, teaching methodologies, teacher, progress
tests, processes and procedures, syllabus, resources,
common errors, skills-competencies, milestones (the
rhythm of the course), connection-progress,
brakes-barriers, programs, promotive strategy, evaluation
of the model.

Wraae and Thomsen [14]
Introducing a New Framework for
Understanding Learning in an
Entrepreneurship Education Ecosystem

Educator, student, institution, external organization, and
community.
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From these representative studies on the composition of the entrepreneurship education
ecosystem, four characteristics could be summarized. First, although there are differences
in the naming and classification of the composition, these elements are entrepreneurial
stakeholders that are centered around the main functions of universities [73–75], among
which education [76] and scientific research [23] are at the core of an ecosystem. Second,
the boundaries of the university-based entrepreneurship education ecosystem are not de-
termined by the ‘walls’ of the university [19] because institutions, organizations, industries,
communities, and other external elements, which are independent of the university, are
also included in the scope of the ecosystem [56,66,77]. Third, the elements that make up
the entrepreneurship education ecosystem may be tangible such as incubators, teachers,
and online entrepreneurship courses [78,79], or they may be intangible such as relation-
ships, values, cultural traditions, and atmosphere [20]. Fourth, although terms such as
dimensions [18], units [21,26], factors [72,79], levels [80], and items [22] could be found in
the literature to describe the components that make up the entrepreneurship education
ecosystem, the element [19,56,78] is the most common term because of its generality and
compatibility. Although these case-based studies have made important contributions to
the literature, the limitation is that the generalizability of the conclusions is applicable to
all university-based entrepreneurial education ecosystems.

2.4. Construction Strategy of the Entrepreneurship Education Ecosystem

The relationship between theoretical research and practical application is mutually re-
inforcing, so it may provide suggestions and references for the practice of the entrepreneur-
ship education ecosystem after summarizing theories and regularity in case studies. There-
fore, the research on the construction strategy, or related to it, has become another important
branch of the research on the entrepreneurship education ecosystem, although the number
of such studies is still very limited. In addition, due to the limitation of work on the
definition and scope of the entrepreneurship education ecosystem, the corresponding
construction strategies also showed great dispersion.

The development of the entrepreneurship education ecosystem is an important per-
spective of construction strategy research. Brush [18] divided the entrepreneurship edu-
cation ecosystem into domains (curricular, co-curricular, scholarship, and outreach) and
dimensions (stakeholders, resources, culture, and infrastructure) in her research, and pro-
posed a four-step construction strategy. (1) Assess: information gathering, benchmarking,
discussions, and determine strengths and capabilities. (2) Engage: identify champions,
develop definitions and concepts, and research groups. (3) Test ideas/experiment: pi-
lot classes, workshops, and stakeholder events. (4) Build: courses and programs, met-
rics/monitoring, and practices for innovation and expansion. The entrepreneurship ed-
ucation ecosystem is built based on multiple universities in the industry or region is a
research topic with practical significance [81]. The initial stage of the construction of the
entire ecosystem was divided into three steps. (1) Develop models for ingraining en-
trepreneurship education into specific engineering and technology curricula and drive new
course concepts into the policy action of the partnering universities. (2) Build a network
for entrepreneurship education by implementing a pilot between the universities within
their innovation and entrepreneurial ecosystems. (3) Share best practices for promoting
hands-on entrepreneurial skills within accelerations, local hubs, technology platforms, and
student-driven start-up activities.

Another kind of research on the construction strategy of the entrepreneurship ed-
ucation ecosystem is closely related to the composition because their starting point is
the relationship between these constituent elements and the successful construction of
the ecosystem. For example, Rice, Fetters and Greene [65] summarized success factors
in their work as follows: (1) Senior leadership vision, engagement, and sponsorship;
(2) strong programmatic and faculty leadership; (3) sustained commitment over a long
period; (4) commitment of substantial financial resources; (5) commitment to continuing
innovation in curriculum and programs; (6) an appropriate organizational infrastructure;
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and (7) commitment to building the extended enterprise and achieving critical mass. After
discussing three cases of entrepreneurship education ecosystem adopted by Cornell Uni-
versity, the University of Rochester, and Syracuse University, Antal, et al. [82] proposed
four viewpoints for success: (1) Some administrative support from parts of the university at
the start; (2) a focus on entrepreneurship education and programs for students; (3) faculty
champions in schools and colleges across campus; (4) emotional and financial investment
of alumni. Similar studies have been carried out by Lyons and Alshibani [83], Schmidt and
Molkentin [84], and Belitski and Heron [21].

The perspectives of the development process and the ecosystem composition have
their own advantages in the research of the construction strategy of the entrepreneurship
education ecosystem. The strategy proposed from the perspective of the development
process of the ecosystem is more prominent in its guiding significance to practice, while the
strategy proposed from the perspective of the composition reflects the role and importance
of different elements in the ecosystem.

However, there are still many meaningful issues that could be explored and discussed
urgently to enrich the comprehensiveness of the research on the sustainable construction
strategy of the entrepreneurship education ecosystem. For example, there is almost no
research focus on the entire process of the development of the entrepreneurship education
ecosystem and revealing the characteristics of each stage at the theoretical or case study
level. Similar to small enterprises in different developmental stages having different
institutional settings and business models, the entrepreneurship education ecosystem
in various developmental states might contain different compositions and face different
situations. In addition, just as the factors and causes of entrepreneurial success were
advocated and pursued at the early stage of the entrepreneurship research, the study on
the success of entrepreneurship education ecosystem construction has become mainstream,
while the failure factors or cases are ignored and marginalized.

3. Methodology

3.1. Research Design

The research of the entrepreneurship education ecosystem is still in its infancy. Lim-
ited to the complexity and cost of research, this study follows the inductive approach
commonly used in entrepreneurial ecosystem research. Specifically, this study used the
interview method and analyzed the interview responses of stakeholders in entrepreneur-
ship education ecosystems with qualitative analysis software, and then drew meaningful
findings and conclusions for best practices.

The research was carried out in three stages: (1) The exploration stage, which included
searching, sorting out, and analyzing references, defining research boundaries, focusing
on research gap in the literature, and forming an interview outline; (2) The data collec-
tion stage through interviewing 30 entrepreneurship education ecosystem stakeholders
selected based on the principle of purposeful sampling; (3) The data analysis stage, which
involved transcribing the interview recordings into the text format and text analyses in
the NVivo12 qualitative analysis software. Based on the grounded theory, the collated
interview transcripts were sequentially coded with open coding, axial coding, and selective
coding [85].

3.2. Sample Selection

Following the logic of qualitative research, the sampling strategy was purposeful and
oriented towards achieving theoretical saturation [86]. Specifically, this study collected the
contact information of participants at ten academic conferences/events of different sizes
held in the US on the theme of entrepreneurship education or university-based innovation
and entrepreneurship. Then, participants were asked whether they would like to take part
in either in-person or video conferencing interviews of this study. Participants in these con-
ferences were university-based entrepreneurship education ecosystem stakeholders who
are familiar with, passionate, and looking forward to the improvement of the ecosystem.
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Based on the premise of fully respecting the interviewees’ consent and compliance with
research ethics, this study comprehensively considered the distribution of factors such as
gender, industry, position, work experience, and educational background. Finally, 30 posi-
tive respondents who expressed willingness to take part in our research from ten regions,
nine universities or campuses, five other organizations were identified as interviewees
in this study. The details of the relevant demographics of the interviewees are shown in
Table 3.

Table 3. Interview sample details (n = 30).

Category Frequency Weight (%)

Gender
Male 16 53.33

Female 14 46.67

Occupation *

University professor 15 50.00

University administrator 9 30.00

University support staff 8 26.67

Enterprise mentor 5 16.67

Entrepreneur 5 16.67

Community/industry support staff 8 26.67

Experience

Less than 5 years 4 13.33

5 to10 years 9 30.00

More than 10 years 17 56.67

Educational
Background

Highest Degree

Doctorate 12 40.00

Master 10 33.33

Bachelor 8 26.67

Major

Engineering 6 20.00

Business 8 26.67

Natural Sciences 4 13.33

Humanities and Social
Science 6 20.00

Education 3 10.00

Art 1 3.33

Health Science 2 6.67
* Some participants had multiple occupations.

3.3. Data Collection

The interviews were conducted either in-person or remotely via video conferencing
by three interview team members, which were uniformly trained on the research objectives
and interview skills before the interviews started. Interviews were conducted on relatively
independent occasions at scheduled times, and each interview lasted 25–40 min. The
interview was semi-structured and consisted of five main questions, including (1) the
key constituent elements of the entrepreneurship education ecosystem, (2) the role and
(3) importance of these key elements, (4) how to build the ecosystem, and (5) the best
practices for sustainability of the entrepreneurship education ecosystem the interviewees
had observed. Interviewees were appropriately questioned based on their responses to
fixed questions. The entire recordings of the interview were transcribed into text, which
was imported into the database built by NVivo12 after clarifying the interviewees’ vague
views and confirming the content.
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3.4. Data Analysis

Each interview’s text data was analyzed in NVivo12. According to the grounded
theory, the analysis of the interview text and the coding process was also divided into three
phases [85]. Firstly, during the open coding phase, the interview text was reviewed carefully
and repeatedly. The meaningful local concepts in the interview text were identified and
established as free nodes. In NVivo’s process of text analysis, a node refers to a collection of
references about a specific theme or case, and researchers gather the references by coding
sources to a node. Secondly, in the axial coding phase, similar free nodes were classified
and merged concerning the research purpose and interview outline. For example, most
of the interviewees mentioned “enough places”, “gathering space”, “physical places”,
“workspace”, “together space”, and “office space” when talking about the key elements of
the entrepreneurship education ecosystem, so a node named “space” was established in
the “elements” node directory. Then, the characteristics of different classification nodes
were mined and analyzed, and the nodes were reconstructed and renamed accordingly.
For example, when interviewees talked about the importance of the constituent elements
of the ecosystem, almost all the local concepts that they used involved the comparison of
two different elements or the comparison of one element with other elements. Therefore,
the free nodes describing the importance of the constituent elements were transformed
into the relationship nodes. Finally, during the selective coding phase, the classified nodes
were organized into a tree-like hierarchical structure based on logic, containment, and
dependencies in the node directory.

Trustworthiness is considered a more appropriate criterion for evaluating qualitative
studies [87]. Therefore, three team members independently coded and compared the coding
repetition rate with each other to ensure the reliability of the qualitative analysis of the
interview text. To avoid errors caused by different coders using different vocabularies for
the same node, the three sets of coding tables were modified and clarified before performing
the reliability test. Specifically, similar words and synonyms, such as universities and
colleges, teaching methods and pedagogy, financial and economic support were negotiated
and unified. After such corrections, a team was set as the basic group, and the other two
teams were set as the comparison group. The code comparison tool of NVivo was used
to measure the repetition rate of the coding tables of the base group and the comparison
group. According to the average weighting of each interview text, the comparison results
were 90.75% (Cohen’s Kappa coefficient = 0.8219) and 86.31% (Cohen’s Kappa coefficient =
0.7328), which were within acceptable ranges. Table 4 presents the number of nodes at all
levels of the interview text after analysis and coding.

Table 4. Number of nodes at all levels after coding.

Node Directory Node Type
Number of the
Primary Node

Number of the
Secondary Node

Number of the
Tertiary Node

Elements Themes 2 13 77
Development

processes Themes 3 7 29

Roles Relationship 8 33 -
Importance Relationship 4 21 -

3.4.1. Key Elements of the Entrepreneurship Education Ecosystem

Although this study attempted to summarize the common aspects in the composition
of the university-based entrepreneurship education ecosystem, almost all interviewees
expressed that the key elements of the ecosystem should or could be different in various
environments, stages, and situations. For example, “They (the elements) should be drawn
depending on the specific situation of the university” (Interviewee #2). However, in the process
of encoding and analyzing the interview text, it was found that the differences expressed
by the interviewees were actually due to variations in the characterization of the same
or similar elements under different conditions. Therefore, it did not affect the summary
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of the key elements frequently mentioned by most interviewees after clarification. For
example, “entrepreneurship degrees prevalent in Australian universities” (Interviewee #5),
“entrepreneurship education minor offered by many universities” (Interviewee #11), “a range
of entrepreneurship education courses” (Interviewee #21) were shown in the responses of
different interviewees to describe the same key elements. They are just different forms of
the entrepreneurship education curriculum, so the “entrepreneurship curriculum” as a
key element of the entrepreneurship education ecosystem could not be denied. Similarly,
various forms of institutions were mentioned by interviewees as constituent elements of
the ecosystem, including “entrepreneurship center or similar institutions are the core of the
ecosystem” (Interviewee #1), “cooperation between entrepreneurship education institutions and
supporting institutions is the key” (Interviewee #3), “entrepreneurship education institutions
at both the university and college levels are necessary” (Interviewee #17). The interviewees
were presenting what they thought would be the most ideal framework for university
institutions within the entrepreneurship education ecosystem. The significance of this
divergent view is that organizational structure is an important part of the entrepreneurship
education ecosystem. As a result, “organizational structure” is one of the key elements in
the analysis of the presentation of the characteristics of the interviewees.

The analysis process sought common elements in the interview text but also aimed to
preserve differences in the perspective of the interviewees, and these two contradictory ob-
jectives became the basis for the classification of key elements in the coding process and led
to interesting revelations. Especially in the selective coding stage, the characteristics of the
key elements presented two distinct classifications. One type of the key elements, encoded
as units, was an institution, organization, or stakeholder group in the entrepreneurship ed-
ucation ecosystem, which was the source or target of behavior, resources, information, and
interaction. Another type of the key elements, encoded as factors, was an intermediary that
linked the units of the entrepreneurship education ecosystem together, or the conditions
and environment associated with the units. Table 5 presents the results of the interview
text analysis on the key elements of the entrepreneurship education ecosystem, which
were composed of six units and seven factors. Among them, six units referred to colleges
and universities, learners, educators, government, industry, and community. On the other
hand, seven factors included entrepreneurship curriculum, entrepreneurial activities and
practices, organizational structure, resources, leadership vision, core faculty, and operating
mechanism. Based on this, the key elements of the entrepreneurship education ecosystem
generated by NVivo Map Tool are shown in Figure 1.

Table 5. Key elements of the entrepreneurship education ecosystem.

Primary Node
(Frequency)

Secondary Node Frequency Tertiary Node (Partial)

Units
(412)

Colleges and
universities 75 Entrepreneurship education idea, university orientation, mission, service . . .

Learners 74

Students, graduates, potential entrepreneurs, entrepreneurial thinking,
entrepreneurial intention, entrepreneurial ideas, entrepreneurial mindset,
entrepreneurial competency, entrepreneurial skills, entrepreneurial
enthusiasm . . .

Educators 91
Teachers, staff and mentors, teacher competency, number of teachers, teacher
team structure, teacher background, teaching method application, teacher
initiative . . .

Government 59
Government policies, policy implementation, supporting institutions,
supporting projects (government), entrepreneurship education standards,
and evaluation . . .

Industry 44 Industry-university-research cooperation, support projects (enterprise),
internship opportunities, enterprise, small business, company, firm . . .

Community 69 Support projects (community), tolerance for failure, partners . . .
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Table 5. Cont.

Primary Node
(Frequency)

Secondary Node Frequency Tertiary Node (Partial)

Factors
(565)

Entrepreneurship
curriculum 81 Courses, programmer, lectures and workshops, course quantity, course

credit, course effect, minor course, course content . . .

Entrepreneurial
activities and

practices
105

Co-curricular activities, entrepreneurship competitions, entrepreneurial
practice, entrepreneurial activities, entrepreneurship laboratory,
entrepreneurship simulation . . .

Organizational
structure 89

Entrepreneurship education institution, incubator, entrepreneurship research
institutions, entrepreneurship curriculum management institutions,
entrepreneurship club or center, supporting institutions, scientific research
institution . . .

Resources 80 Financial resources, human resources, space, time, information, materials . . .

Leadership vision 63 Clear and achievable goals, great and persistent concern, strong
determination . . .

Core faculty 66 Backbone faculty, key faculty, model faculty, champion faculty . . .

Operating
mechanism 81

Management system, rules, operating guide, platform, negotiation
mechanism, innovation mechanism, problem-solving mechanism,
technology transformation mechanism . . .

Elements 

Units 

Factors 

Colleges and 
universities 

Learners Educators 

Government 

Industry 

Community 

Entrepreneurship 
curriculum 

Entrepreneurial 
activities and practices 

Organizational 
structure 

Resources 

Leadership vision 

Core faculty 

Operating 
mechanism 

Figure 1. Map of key elements of the entrepreneurship education ecosystem.

To further clarify the relations among the key elements that make up the entrepreneur-
ship education ecosystem, Figure 2 graphically presents the relationship nodes identified
from the analysis of the roles and their importance along with the key elements. In the
figure, the units and factors are depicted by two types of circles that are connected by
arrows of different thicknesses according to the frequency of the secondary relationship
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nodes. The frequency values were calculated as the number of coded relationship nodes
used to describe the relations among the elements in the interview text. The relations
between any two elements had a maximum frequency of 31 and a minimum frequency
of 0, and the frequencies were categorized into four levels from “Very Low” to “High”,
respectively represented by different types of arrows in Figure 2. The identified units
and factors are grouped into three areas as the teaching and innovation, support, and
operation subsystem based on their roles in the entrepreneurship education ecosystem,
and the colleges and universities interconnect these main areas.

Entrepreneurship 
curriculum 

Entrepreneurial 
activities and practices 

Educators 

Core faculty Leadership 
vision 

Resources Colleges and  
universities 

Learners 

Government 

Industry 

Community 

Organizational structure Operating mechanism 
 

All Units All Units 

Unit 

Factor 

High frequency (First quarter, 24 and more) 
Medium frequency (Second quarter, 16–23) 
Low frequency (Third quarter, 8–15) 
Very low frequency (Fourth quarter, Less than 8) 

Teaching & Innovation Subsystem 

Support Subsystem 

Operation Subsystem 

Subsystem 

Figure 2. The relation among the key elements of the entrepreneurial education ecosystem.

3.4.2. Development Cycles of the Entrepreneurship Education Ecosystem

Biological ecosystems are dynamic, and the entrepreneurship education ecosystem
is no exception. Some terms describing dynamicity, such as time, order, stages, steps,
and process were identified in the analysis of the interview text in this study. Moreover,
these terms did not appear independently in a vacuum but were accompanied by the
description of the characteristics of a specific period of the entrepreneurship education
ecosystem. Then, these terms associated with the corresponding descriptions were coded
and classified according to the similarity of the descriptions of the characteristics. As one
of the analysis results of the interview text, the development cycles of the entrepreneurship
education ecosystem could be divided into three stages and seven steps, which correspond
to the primary and secondary nodes, respectively (see Table 6).
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Table 6. Development cycles of the entrepreneurship education ecosystem.

Primary Node
(Frequency)

Secondary Node Frequency Tertiary Node (Partial)

Ascending Stage
(121)

Preparation 59 Arrangements for, plan, purpose . . .

Germination 62 Start with, move out, the first move . . .

Stabilization Stage
(131)

Growth 38 Development, progress, expansion . . .

Equilibrium 22 Maintenance, self-sustaining, balance . . .

Stagnation 71 Crisis, difficulty, risk, bottleneck . . .

Declining Stage
(44)

Recession 28 Cut down, turnover, retrenchment . . .

Collapse 16 End, over, breakdown, disappear . . .

3.4.3. Importance and Role of the Factors in Development Cycles

Ignoring the sudden changes to the ecosystem caused by extreme external forces, such
as university mergers or natural disasters, the entrepreneurship education ecosystems
are all in one of the seven steps of the development cycle found in this study. These
seven steps were divided based on the characteristics and the relationships of the elements
in the ecosystem. From a dialectical perspective, the elements of the entrepreneurship
education ecosystem may play different roles and have varying importance in the seven
steps of the development cycle. The role and importance of the unit-type elements are more
intuitive (e.g., the role of educators and learners). Compared with the units, understanding
the role and importance of the factor elements that link the units together is a more
valuable and meaningful study [88]. Although one-third of the interviewees initially
responded “equally” to the question about the importance of the factors of the ecosystem,
they provided more specific answers while discussing the steps of the development cycle.
Then, it was found that when interviewees described or discussed a certain step of the
development cycle, some factors of the ecosystem were mentioned frequently. Moreover,
the role and importance of certain factors were always associated with a specific step of the
development cycle. To explore the role and importance of ecosystem factors in the different
steps of the development cycles, this study used the coding tool of NVivo to conduct a
cross-analysis of elements coding and development processes coding. The factors part of
the secondary node of elements coding and the secondary node of development processes
coding were cross-tabulated, as shown in Figure 3.

The numbers in the cross-analysis matrix are the frequency that corresponds to both
the row and column encoding nodes in the interview text. Different factors have different
frequencies in different steps of the development cycle. A higher frequency meant that the
corresponding factors of the ecosystem are strongly related to a specific step of the cycle.
This strong correlation is essentially an internal manifestation of the role and importance of
the factor in a specific step, which provides an innovative research perspective for this study.
Meanwhile, the frequency distribution of factors in different steps of the development
cycles also exhibited certain patterns: Some factors were more frequent at the beginning
steps; some factors were more frequent in the stabilization stage; the frequencies of some
factors were evenly distributed throughout all steps of the development cycle. Based
on the emerged patterns in the cross-analysis matrix, this study divided the factors of
the entrepreneurship education ecosystem into three categories, namely: Launch factors,
process factors, and maintenance factors.
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Factors/Steps 
Prepara-

tion 
Germina-

tion 
Growth 

Equilib-
rium 

Stagna-
tion 

Recession Collapse 

Entrepreneurship 
curriculum 

9 9 6 2 5 1 - 

Entrepreneurial 
activities and 

practices 
5 11 9 6 5 3 1 

Organizational 
structure 

10 10 5 2 12 6 - 

Resources 5 5 1 3 9 2 - 

Leadership  
vision 

7 5 2 1 10 5 1 

Core faculty 9 6 2 1 11 5 - 

Operating 
mechanism 

5 10 5 2 9 2 - 

 
High frequency  
The first 1/3, 9, or more 

 
Medium frequency  
The middle 1/3, 5-8 

 
Low frequency  
The last 1/3, 4, or less 

Figure 3. Cross-matrix analysis of factors and steps.

4. Findings

4.1. Key Elements of Categories

The key elements of the university-based entrepreneurship education ecosystem
consist of six units and seven factors, which constitute three independent functional
subsystems.

4.1.1. Unit Category

In terms of the key elements of the unit category, the findings of this study were
consistent with the research results of scholars on the ecosystem of entrepreneurship ed-
ucation. Learners and educators were mentioned as key elements repeatedly by almost
all interviewees. In particular, government, industry, and community were identified
as key elements. Consistent conclusions were determined by the inherent nature of en-
trepreneurship education [14,18,71,89] because it is not the general education of universities,
but the education about entrepreneurship (Interviewee #9). Entrepreneurship education has a
positive impact on innovation and entrepreneurship activities [90], which is an important
driving force for economic and social development. Therefore, the government, industry,
and community encouraged and invested various resources in entrepreneurship education
with the expectation that entrepreneurship education could export new enterprises, new jobs,
new talents, new technologies, etc. (Interviewee #19). When analyzing the composition of
the entrepreneurship education ecosystem, the ecosystem must be placed in a specific context
that is determined by the policies of the country and state, the needs of the industry, and the situa-
tion of the local community where the university is located (Interviewee #7). The government,
industry, and community were identified as the key elements of the entrepreneurship
education ecosystem because they are located in different parts of the ecosystem’s relation
chain [91,92]. Simultaneously, entrepreneur teams in universities need to tap the entrepreneurship
education ecosystem for capital, which always comes from outside organizations such as angel in-
vestors, companies, governments, and industries (Interviewee #26). These inputs and expected

232



Sustainability 2021, 13, 10648

outputs of the government, industry, and community also constitute the main components
of the resource and information flow in the entrepreneurship education ecosystem.

The unique finding of this study was to identify the university as an element placed
in the entrepreneurship education ecosystem, rather than considering specific colleges or
different academic programs. The centrality of universities to entrepreneurship education has
never been challenged (Interviewee #6). However, the research perspective of the university-
based entrepreneurship education ecosystem usually focuses on individual academic
programs [18,21,90,93], so that the university as an element of the ecosystem is ignored
by most scholars. For the ecosystem level, the internal composition of the university
presents some common characteristics in terms of interests, behaviors, and value trends.
This uniqueness of a university is the foundation and start point for building an entrepreneurship
education ecosystem (Interviewee #15). Therefore, it is necessary to consider the university as
a whole in the ecosystem, especially when exploring the relationship between the university
and the government, industry, and community. In addition, any element that is considered
to be an internal element of the university, such as students or faculty, may not represent
the university. The boundary of the entrepreneurship education ecosystem is not the university
campus, but the strength of the relationship between the candidate element and other elements of the
ecosystem (Interviewee #13). In other words, whether entrepreneurship education activities
occur inside or outside the university (Interviewee #1), whether the learners are current students
or graduates (Interviewee #21), and whether the educator is a faculty member or part-time
entrepreneur mentor (Interviewee #24) is not the criterion for identifying an element that
belongs to the entrepreneurship education ecosystem. Therefore, our findings suggest
considering the entire university, rather than individual academic units, as an element in
the entrepreneurship education ecosystem.

4.1.2. Factor Category

The key elements in the factor category could be divided into three types according to
the characteristics of the roles that they play in the entrepreneurship education ecosystem.
These three types are the intermediary, the condition, and the environment, which represent
the main interaction and relationship among different units. The vibrant ecosystem needs the
interactions and the relationships to be mapped and managed (Interviewee #23). The factors of in-
termediary type mainly refer to entrepreneurship curriculum and entrepreneurial activities
and practice, which connect educators and learners. The scope of entrepreneurship curricu-
lum encompasses formal degree courses of the entrepreneurship (Interviewee #30), courses in
entrepreneurship minors (Interviewee #14), entrepreneurship co-curricular (Interviewee #6), and
lectures and workshops on entrepreneurship (Interviewee #11), most of which take place in the
classroom. The scope of entrepreneurial activities and practices is much broader, including
activities that take place outside the classroom (Interviewee #5) for teaching and improving the
results of entrepreneurship, as well as technological innovation and entrepreneurship research
in the form of “teaching in doing” (Interviewee #19), most of which take place in laboratories
or research institutions. The main function of entrepreneurship curriculum, as well as
entrepreneurial activities and practices, are to transfer entrepreneurial skills, spirit, knowledge,
and information between educators and learners (Interviewee #9), so these two factors are the
main channel and method of entrepreneurship education. These transmitted things may have
existed in the past from knowledge and experience, or they may have been created during the transfer
process (Interviewee #13), which reflects on the uniqueness of entrepreneurship education
for future-oriented and practice-oriented education.

The factors of condition type mainly refer to resources, leadership vision, and core
faculty. This type of factor has a profound impact on the existence and development of
the entrepreneurship education ecosystem and presents the status of the causal relation-
ship between the units. Specifically, the resources factor composes of human, material,
financials, time, space, and information (Interviewee #5) and links some related units in the
entrepreneurship education ecosystem. The leadership vision presents a higher education
institution’s positioning, concept, and goals for entrepreneurship education, and its role is to
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generate cohesion (Interviewee #25) that brings other units in the entrepreneurship education
ecosystem together and gives stakeholders encouragement and confidence (Interviewee #22).
Core faculty refers to leaders, who are prominent figures among full-time and part-time
members in the entrepreneurship education ecosystem. They were found to be closely related
to the creation, development, and crisis exclusion of the ecosystem (Interviewee #14).

The factors of environment type mainly include the operating mechanism and or-
ganizational structure, which are the background and context of the elements of the
ecosystem. At least half of the interviewees repeatedly mentioned the institutions and
guidelines/policies, such as the entrepreneurship center, club, incubator, laboratory, man-
agement system, technology transformation, library support mechanism, and so on. De-
pending on whether they are tangible or not, the factors of environment type were divided
into organizational structure and operating mechanism. It needs to be pointed out that
both of them are most widely used to classify and even name the whole entrepreneur-
ship education ecosystem because of their distinctive characteristics. For example, the
“Triple Helix” and “Magnet-Model” frequently mentioned by interviewees originated
from the description of institutions or mechanisms and have become the “brand” of the
entrepreneurship education ecosystem for some universities, and they are widely spread.

4.2. Three Subsystems of Division

The teaching and innovation, support, and operation subsystems were identified
by analyzing the relations among key elements of the university-based entrepreneur-
ship education ecosystem. The teaching and innovation subsystem is the core of the
ecosystem, including educators, core faculty, learners, entrepreneurship curriculum, and
entrepreneurial activities/practices. The teaching and innovation subsystem relies on the
process of knowledge transfer to catalyze the birth of potential entrepreneurs (Interviewee #12) and
relies on universities’ capacities in research to continue to create new value through innovative
technologies, business models, products, and services (Interviewee #3). The support subsystem
consists primarily of leadership vision, resources, government, industry, and community,
and it provides two-way, mutually beneficial support (Interviewee #5) for the other two subsys-
tems. It emphasizes “support” rather than “input” and “output” to avoid the boundary of
the entrepreneurship education ecosystem being preconceived as the campus of the univer-
sity. The formation and adjustment of the Leadership vision are inextricably linked to the concept of
entrepreneurship education in government, industry, and community (Interviewee #20). With a
high degree of adaptation between them, the resources needed for the entrepreneurship
education ecosystem are drawn from the government, industry, and community and used
by other subsystems. In contrast, entrepreneurs and new technologies, business models,
products, and services are also the resources to the government, industry, and community,
so the working mode of the support subsystem is two-way and reciprocal. The operation
subsystem is mainly composed of the organization structure and operation mechanism, the
function of which is to ensure the daily operation of the entire entrepreneurship education
ecosystem.

In addition, the significance and contribution of the above findings of the relation
among the elements of this study also provide a new research perspective for other en-
trepreneurship ecosystem studies by explaining the details of phenomena and events in
the entrepreneurship education ecosystem. For example, the process of an entrepreneurial
student team’s obtaining start-up funds to develop their businesses within the entrepreneur-
ship education ecosystem can be explained according to the framework of the key elements
and relationships of the ecosystem discovered in this study as follows. An entrepreneurship
education concept (leadership vision) of the university attracts the attention of an enter-
prise in an Industry. This enterprise sets up an entrepreneurship scholarship (resources)
at the university to encourage students to start businesses and develop industry innova-
tion. With the scholarship, the director (core faculty) of the university’s entrepreneurship
center launches an entrepreneurship competition (entrepreneurial activities and prac-
tice) according to the responsibilities and functions of the organization (organizational
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structure). Under the guidance and assistance of entrepreneurship teachers (educators),
students (learners) who have passed the entrepreneurship training program (entrepreneur-
ship curriculum) form entrepreneurship teams to participate in the competition. The
entrepreneurship competition selects the best teams according to the relevant rules (op-
erating mechanisms) and awards them with some scholarships. Most of the events and
phenomena similar to this example could be presented in detail in the entrepreneurship
education ecosystem.

4.3. Stages of Development

The development process of a university-based entrepreneurship education ecosystem
involves three stages, which can be subdivided into seven steps.

In chronological order, the first stage was the ascending stage, including the two steps
of preparation and germination. The second stage was the stabilization stage, including
the three steps of growth, equilibrium, and stagnation. The last was the declining stage,
including the two steps of recession and collapse. Among them, the two stages of ascending
and declining were a one-way development process. However, the three steps of the stabi-
lization stage showed typical cyclic characteristics. Based on these findings, the diagram
of development cycles of the entrepreneurship education ecosystem was constructed, as
shown in Figure 4.

Preparation Germination 

Recession Collapse 

Growth 

Stagnation 

Equilibrium 

Figure 4. Development cycles of the entrepreneurship education ecosystem.

4.3.1. Ascending Stage

For the entrepreneurship education ecosystem, the ascending stage of the develop-
ment cycle is the process of establishing the ecosystem from scratch. Depending on whether
the plan is put into action, this initial stage of the ecosystem development cycle can be
divided into two steps: preparation and germination. In the preparation step, the develop-
ment blueprint of the entrepreneurship education ecosystem is proposed, which clarifies
the goals (Interviewee #2) or the development direction of the ecosystem (Interviewee #25).
This development blueprint is critical to ecosystem development because it marked the
difference between the entrepreneurship education ecosystem and the spontaneous entrepreneur-
ship curriculum improvement or organizational collaboration (Interviewee #9). Therefore, the
blueprint must be panoramic, systematic, and framed, and in most cases was proposed by
leadership (Interviewee #16) or in line with the leadership’s vision (Interviewee #22). The
uniqueness of the germination step lies in the action. However, this kind of action is
limited to the development of relatively independent elements within the ecosystem, and
these early-developed elements rarely have regular contacts, interactions, and information
exchanges with each other. Once the elements were regularly linked by some mechanism (such
as interaction, information exchange, or mutual dependence), which marked the formation of
the entrepreneurship education ecosystem (Interviewee #29), and then the development of the
ecosystem entered the next stage.
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4.3.2. Stabilization Stage

The stabilization stage is the core stage of the development cycles of the entrepreneur-
ship education ecosystem. Moreover, the three steps of growth, equilibrium, and stagnation
are included in this core stage. These three steps represent a sustainable cyclical sequence
as shown in Figure 3. In the process of the growth step, the entrepreneurship education
ecosystem presents a thriving situation. Specific manifestations include: The increase of
entrepreneurship courses (Interviewee #6); increased participation in entrepreneurship courses,
practices, and activities (Interviewee #17); resources, including finance, were constantly enriched
(Interviewee #13); normalization of multi-element cooperation (Interviewee #10); with uni-
versities as the center, ecosystem cooperation in industry and community continued to expand
and strengthen (Interviewee #15), etc. On the contrary, the stagnation step indicates that
the development of the entrepreneurship education ecosystem is in crisis and cannot be
sustained. This unsustainable state of the ecosystem is reflected as follows: Entrepreneurship
courses gradually failed to meet learners’ needs in terms of content or timeliness (Interviewee #27);
resources tend to be exhausted or unable to meet the needs of ecosystem development (Interviewee
#30); industry or community cooperation was inefficient, stagnant or shrinking (Interviewee
#16); the institutional framework or operational mechanism was not compatible with other elements
(Interviewee #24), etc. In particular, the crisis identified by the stagnation step does not
refer to minor problems and contradictions that occur in the operation of the various
elements of the ecosystem. For example, a case used in an entrepreneurship classroom
did not receive positive feedback from learners, or occasionally the number of students
choosing entrepreneurship courses has decreased. There are some minor problems and
contradictions that often exist in a variety of daily teaching and ecosystem operations.
The so-called crisis in the stagnation step means that the state or situation caused by an
event has a greater impact on the entire entrepreneurship ecosystem. Related to a specific
negative event is the distinctive feature of the stagnation step of the entrepreneurship
education ecosystem development cycles. The typical examples of the stagnation step in
the responses of the interviewees talking about the best practice of the ecosystem were
the cases of Emlyon Business School and Babson College. The entrepreneurship educa-
tion ecosystem of Emlyon Business School has experienced three crises, corresponding to
the promotion of entrepreneurship education, the reform of teaching methods, and the
development of inter-academic courses, which were called ‘Three Waves’ by Fayolle and
Byrne [94]. Additionally, when summing the experience of the Babson College, Fetters,
et al. [95] mentioned that the development of the ecosystem is both staged and wavy, and
the valley represents the crisis of the ecosystem and major events. When opportunity-
rich growth and challenging stagnation are in check and balance, the entrepreneurship
education ecosystem is in equilibrium. The equilibrium step is a dynamic and changeable
state (Interviewee #26), and its duration can be long or short (Interviewee #13). The state of
most entrepreneurship education ecosystems, in reality, is in one of these three steps of the
stabilization stage. Furthermore, a sustainable cycle was formed between these three steps:
An entrepreneurship education ecosystem at the equilibrium step is in crisis due to unex-
pected events and has transitioned into the stagnation step. Then, if the internal or external
forces of the ecosystem correctly respond to and resolve this crisis, the entrepreneurship
education ecosystem in the stagnation step will enter the next growth step. Compared
with the original state of the ecosystem, this new growth may gradually compensate for
the damage or loss caused by the stagnation period, or it may progress toward a larger
and healthier state based on the original. Regardless of the way of growth, the ecosystem
development direction is to enter the next step of the equilibrium. As mentioned by the in-
terviewees, the development process of the entrepreneurship education ecosystem was very similar
to the development of a new enterprise (Interviewee #12). New enterprises must constantly face
new business development and market challenges (Interviewee #30), and they were always in a
state of opportunity and crisis (Interviewee #3). Therefore, in the stabilization stage of the
entrepreneurship education ecosystem, the development process can be summarized as
sustainable cyclical growth, as shown in Figure 5.
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Figure 5. Sustainable cyclical growth in the development cycles of the entrepreneurship education
ecosystem.

4.3.3. Descending Stage

The descending stage is the last stage of the development of the entrepreneurship
education ecosystem. Interviewees rarely gave realistic examples of ecosystems in the
descending stage, because successful and active ecosystems were often widely advertised
rather than failed and unhealthy ones. In the context of the development process of
the idealized entrepreneurship education ecosystem set in this study, interviewees gave
negative responses to the development of the ecosystem that could not overcome the crisis
step. Intuitively, the ecosystem is bound to go from bad to worse and to recession and
collapse when its sustainability is affected. Therefore, the difficult problem facing the
entrepreneurship education ecosystem in the crisis of the stagnation step is resolved as a
sign, which determined whether the ecosystem continues to enter the development cycle or
enters the descending stage. The two steps of recession and collapse constitute the declining
stage. The recession step is characterized by the gradual shrinking or declining of elements
and the reduction of interactions and information exchange between the elements in the
ecosystem. For example, the departure of core faculty and staff (Interviewee #13); the decrease
in the number of teachers engaged in entrepreneurship courses (Interviewee #16); insufficient
resources to support the daily operation of the incubator (Interviewee #1); the cooperation program
between the university and the community or industry were canceled (Interviewee #28), etc.
When regular entrepreneurship education activities cannot be carried out in universities,
the entrepreneurship education ecosystem enters the collapse step. The collapse step is the
last one in the development process of the entrepreneurship education ecosystem, and it
means the gradual end of the ecosystem.

4.4. Roles of the Factors

The factors play different functions in each stage of the development of a university-
based entrepreneurship education ecosystem.

4.4.1. Launch Factors

The launch factors play a core role in the startup of the entrepreneurship education
ecosystem by providing the foundation for the germination, growth, and expansion of
the ecosystem. The launch factors mainly include entrepreneurship curriculum and en-
trepreneurial activities and practices, which could take place in or out of the classroom.
Regardless of theory or practice, entrepreneurship education is at the foundation of the
entrepreneurship education ecosystem. When a blueprint for building an ecosystem was
planned, many factors could not be started at the same time due to the availability of
resources, but entrepreneurship courses and practices were always the priority according
to the interviewees. If we were asked to drop these factors one by one according to the importance,
there is no doubt that the last thing left must be the entrepreneurship course in the initial stage
of the entrepreneurship education ecosystem (Interviewee #11). Self-sustaining is an impor-
tant feature of biological ecosystems, but it is often overlooked in other fields. Without
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considering self-sustaining, some researchers decomposed entrepreneurship curriculum
and practices into more factors [14,18], thus forming a narrow sense of entrepreneurship
education ecosystem. From a broad perspective, these studies were the best interpretations
of the launch factors that play a core role in the ecosystem. The launch factors are very
important in the early stage of the entrepreneurship education ecosystem, but it does not
mean that they can be ignored at later stages. Downplayed or weakened launch factors in
the stabilization stage may lead to stagnation of the development of the ecosystem due to
unstable foundations. To be specific, in the early stage of ecosystem development, the role
of the launch factors is as follows: Provision of formal entrepreneurship curriculum system (In-
terviewee #5); regular entrepreneurship lecture series or workshop (Interviewee #13); daily guide
and assistance potential entrepreneurs or entrepreneurial team practice activities (Interviewee
#20). In other development stages, the improvement and solidification of the launch factors
are the abundance and variety of courses (Interviewee #19), the cutting-edge and timeliness of
course content (Interviewee #7), and the personalization and diversification of practical activities
(Interviewee #14). Essentially, the launch factors, which consist of entrepreneurship courses
and practices, are the main way to achieve the goals of the entrepreneurship education
ecosystem. Supported by the environment, conditions, and resources of the ecosystem, the
launch factors realize the delivery and transformation of entrepreneurial-related knowl-
edge through the interaction of Learners and Educators. Furthermore, the launch factors
promote potential entrepreneurs and entrepreneurial teams and provide the foundation for
the birth of new ideas, new solutions, and new enterprises. Therefore, metaphorically, the
launch factors are the chloroplast of synthetic entrepreneurial “Organic Matter” (Interviewee
#7) and the “Engine” that keeps the ecosystem alive (Interviewee #11).

4.4.2. Process Factors

The process factors are defined as factors that function continuously at various steps in
the development cycle of the entrepreneurship education ecosystem, and they are primarily
important to the ecosystem in a supportive manner. Resources and leadership vision consti-
tute process factors, both of which respectively provide endless dynamics for the ecosystem
at the realistic and spiritual levels. Resources from the government, industry, and commu-
nity in addition to internal university resources provide the necessary human, economic,
and material support in the construction and development of the entrepreneurship ed-
ucation ecosystem. Support and attitudes also lead to a more positive risk perception
among potential entrepreneurs within the ecosystem [96]. Moreover, the availability of
resources determines to some extent the length or efficiency of ecosystem construction
and development. Resources are vital to the ecosystem at all times, just as water and electricity
are to factories (Interviewee #8). The leadership vision works by encouraging, spurring, or
motivating all human factors within the ecosystem, including teachers, students, faculty,
managers, entrepreneurs, investors, and officials. Specifically, the role of the leadership
vision is reflected by several interviewees: The outline of the ecosystem blueprint (Interviewee
#19); the formulation of phased goals (Interviewee #30); The potential allocation of benefits and
resources (Interviewee #4); the stable and sustainable development direction (Interviewee #13);
the promotion of cooperation inside and outside the university (Interviewee #15); the acquisition of
the sense of accomplishment and mission of faculty and staff (Interviewee #28). In addition, it has
been found that the stagnation step of ecosystem development is often caused by changes
in the state of process factors. Changes in resources and leadership vision are among the
reasons that trigger the entrepreneurship education ecosystem to enter a crisis state, which
is directly reflected in the high frequency of the corresponding data in the cross-matrix
table. For example, changes in the economic situation and markets would affect the resource
input of industry to the ecosystem (Interviewee #17), or the replacement of university president
may lead to subversive changes in leadership vision (Interviewee #10). For sustainability, the
stagnation step of the development cycle is a crossroad: if managed properly, it can make
the ecosystem evolve and upgrade into the next level of the development cycle, or it can
also make the ecosystem decline and shrink into the decline stage. In this regard, the
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process factors are the key to diagnosing problems in an ecosystem and taking measures,
whether passively influenced by external factors of the ecosystem or actively initiating
internal reform of the ecosystem.

4.4.3. Maintenance Factors

The maintenance factors are critical to the early stages and stagnation step of the
entrepreneurship education ecosystem because their role is to get the ecosystem out of its
unhealthy state and through the crisis. The maintenance factors include organizational
structure, operating mechanism, and core faculty, which play the maintenance function for
the ecosystem in different ways. The emergence of two high-frequency peaks in the early
stages and the stagnation step of the ecosystem development cycle is the unique feature
of maintenance factors through the analysis of the cross-matrix table. Organizational
structure and operating mechanism are classified as environment types in the presentation
of the composition of the entrepreneurship education ecosystem. However, unlike other
natural environments, which are difficult to be transformed, organizational structures and
operational mechanisms need to be adjusted promptly to facilitate the development of
the ecosystem. Organizational structure was like tangible computer hardware, and operating
mechanism is like intangible software running on a computer . . . both of them must be adapted to
exert maximum efficiency (Interviewee #20). This adaptability is reflected in two aspects. The
first is the internal matching of both the organizational structure and operating mechanism.
In the face of numerous institutions and complex relationships within the ecosystem, the
unclear division of responsibilities and extensive management regimes could inevitably
lead to low efficiency and poor communication [79]. The other is that the organizational
structure and operating mechanism match the development scale and stage of the entire
entrepreneurship education ecosystem. The small-scale ecosystem in the early stage and
the large-scale ecosystem in the equilibrium stage necessarily correspond to different
organizational structures and operating mechanisms. Core faculty is also one of the
maintenance factors, although it was not intended to be an element at the beginning of
the study because it is more like a unit, essentially. The reason why core faculty members
stand out from educators, leaders, administrators, or other primary and secondary nodes
of coding as an independent ecosystem factor was that interviewees frequently mentioned
it in the early stage and stagflation step of ecosystem development. Core faculty may be
the president of a university, the administrator of an institution, the leader of a discipline,
or even a socially versatile person. In addition, most of the core faculty were described
by interviewees in terms of genius, talent, legend, leadership, excellence, distinction,
preeminence, etc. Core faculty are the ones who can lead others to overcome difficulties
and turn the situation when the entrepreneurship education ecosystem was established or
in crisis. Unsurprisingly, when the interviewees listed and talked about specific cases of the
development process of the entrepreneurship education ecosystem, these core faculty were
one or more specific people with identified names. For example, one of the reasons for Silicon
Valley’s success was the role of universities in promoting entrepreneurship and innovation. If an
entrepreneurship education ecosystem was defined based on Stanford University, its early growth
and expansion will undoubtedly be inseparable from his work and vision during Frederick Terman’s
tenure as the dean of the School of Engineering (Interviewee #12). Another typical example
is an entrepreneurship education ecosystem centered on the Massachusetts Institute of
Technology (MIT), including the Route 128 Entrepreneurship Cluster. Its development process
had been up and down several times, but in its development process, it is necessary to mention a
legendary figure who shoulders of industry, academia, and research, Professor Robert Langer of MIT.
With him at the forefront, Kendall Square had developed into an innovation-intensive area for life
sciences (Interviewee #10). The development of the entrepreneurship education ecosystem is
always linked to the names of a few core faculty, whether these names are known by a few or
many people. Therefore, the behavior of core faculty and the adjustment of organizational
structures and operating mechanisms have the same maintenance effect on the ecosystem.
If the process factor is the underlying cause of the crisis of the entrepreneurship education
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ecosystem, then the maintenance factors may provide specific measures and key persons
to resolve these crises.

5. Discussion

The growth of the university-based entrepreneurship education ecosystem could not
be completed overnight. It requires a long time, resources, and continuous input from
all stakeholders, as well as careful planning, continuous adjustment, and innovation in
dealing with adverse situations, and may even require a little luck. The center of the
university-based entrepreneurship education ecosystem is the university. Although almost
all the stakeholders may contribute to the growth and development of the ecosystem
from their respective roles, university administrators play an irreplaceable main role
in coordinating and promoting the construction of the ecosystem due to their unique
advantages in power, responsibility, and resources. Therefore, based on the analysis of the
key elements of the entrepreneurship education ecosystem and the role and importance
of these elements in different steps of the development cycle, the following strategies
for constructing the entrepreneurship education ecosystem could be recommended for
university administrators.

University administrators need to pay great attention and lay a solid foundation to
accumulate, improve, and develop the identified launch factors. As the first step in building
an entrepreneurship education ecosystem, the planning blueprint and specific actions begin
with entrepreneurship courses and practices, whether it is entrepreneurship curriculum in
the classroom or co-curricular entrepreneurial activities and practices outside the classroom.
The launch factors are both the core and the foundation of the entire entrepreneurship
education ecosystem. If significant progress could not be achieved in the launch factors at
the early stage, these factors would inevitably restrict the development scale and lay hidden
dangers for the future development of the ecosystem. Therefore, for the establishment of
an idealized entrepreneurship education ecosystem, the following strategies for the launch
factors are suggested. (1) The entrepreneurship curriculum, activities, and practices are
taken as the first step to build an idealized entrepreneurship education ecosystem, and
continuous development and improvement. (2) The development and improvement of
entrepreneurship curriculum, activities, and practices should be both competency-driven
and problem-driven, to ensure that the course content could meet learners’ long-term
expectations for entrepreneurship education. (3) After completing the initial construction
of the entrepreneurship curriculum, activities, and practices, with the expansion of en-
trepreneurship education ecosystem scale, it is necessary to gradually expand and enrich in
quantity, level, and form. (4) The pioneering and coverage of entrepreneurship curriculum,
activities, and practices should be constantly maintained to keep the vitality and attraction
of entrepreneurship education for all kinds of learners. (5) Learner-centered teaching
methods need to be encouraged, explored, and innovated to highlight the interactivity and
practicality of entrepreneurship education.

For the process factors, university administrators need to invest, expand, and inno-
vate continuously based on inheritance. It is a long process to build a self-sustainable
entrepreneurship education ecosystem. This extensive construction process requires con-
stantly creating educational value with resources from within and outside the university,
such as the government, industry, and community. In addition, this construction process is
also the process of transforming the blueprint and goals in the leadership vision from in-
tangible to reality. The leadership vision needs to be recognized by ecosystem stakeholders
at various institutions and levels within the university, and it also needs to be consistent
with the values of government, industry, and community. This recognition and consensus
would create synergy between the internal and external resources of the university, thereby
promoting the establishment of the entrepreneurship education ecosystem. The process
factors of leadership vision and resource composition could adopt the following strategies
in the construction of an ideal entrepreneurship education ecosystem. (1) The senior leaders
of the university need to have a deeper understanding of entrepreneurship education and
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have lasting enthusiasm for the establishment of an entrepreneurship education ecosys-
tem. (2) The university leaders actively participate in the construction of the ecosystem
and incline to support entrepreneurship education in resource allocation are often the
prerequisite for the sustainable and stable development of the entrepreneurship education
ecosystem. (3) The brain trust or advisory board for the entrepreneurship education ecosys-
tem is proposed to be established in university to provide intellectual support for senior
leadership decisions. (4) The leadership vision should maintain certain relative stability
from subversive changes caused by the switch of position candidates while fine-tuning
the leadership vision in response to changing circumstances and ecosystem needs to be
encouraged. (5) The output of the entrepreneurship education ecosystem, which could
be in the form of new business creation, innovation, and economic growth, should be
maximized and publicized to ensure contentious support from governments, industries,
and communities. (6) The acquisition of resources is not the sole responsibility of the leader,
and faculty and staff are encouraged to seek outside resources to collectively build the
entrepreneurship education ecosystem rather than to act like outsiders.

The maintenance factors ensure the efficient operation of the entrepreneurship edu-
cation ecosystem. The adjustment of maintenance factors seems to be more suitable for
university senior leaders than other factors because the organizational structure, operating
mechanisms, and core faculty are all within the scope of their position duties. University
administrators need to constantly monitor the ecosystem to maintain its healthy devel-
opment through timely interventions. It is unwise to pay more attention to maintenance
factors only when the ecosystem is in the stagnation phase of the development cycle. A
better approach for the sustainability of the ecosystem is to continuously innovate and
regulate maintenance factors regularly, thereby preventing the ecosystem from entering
stagnation. Therefore, the following strategies for building an ideal entrepreneurship
education ecosystem could be inferred in terms of the maintenance factors. (1) Risk aware-
ness is necessary for senior administrators in university, and it is suggested to introduce
risk management into the whole process of constructing the entrepreneurship education
ecosystem. (2) The reasonable organizational structure and efficient operating mechanism
are very important for the development of the early entrepreneurship education ecosystem,
and when the ecosystem encounters problems, they should also be considered as solutions
and measures first. (3) The favorable conditions and environments within the university
need to be created to initiatively cultivate localized core faculty, and the same effect could
be achieved by actively introducing appropriate experts and talents from outside the uni-
versity. (4) Based on common values and goals, creating an innovation culture and context
with full participation in universities is a sign of the success of entrepreneurship education
ecosystem, which is also a comprehensive embodiment of the organizational structure
with a clear division of responsibilities, the operating mechanism with an unimpeded
communication, and the harmonious and prosperous relationship between the core staff
and team.

6. Conclusions

The entrepreneurial ecosystem is currently a focus of attention because of its role in
promoting economic development and social progress. From the research of scholars or
the practice of ecosystem development, higher education institutions have become the
core of the entrepreneurial ecosystem because of their roles in education, research, and
service to society [2–4]. Therefore, with the deepening of research, the dominant lineages of
strategy and regional development of entrepreneurial ecosystem research tend to converge
on a promising and key research topic, which is the university-based entrepreneurship
education ecosystem. This research examines two core issues of the entrepreneurship
education ecosystem: what elements make up the ecosystem and their role, and what
is the development process and construction strategy of the ecosystem. Based on the
interview and analysis of 30 stakeholders of the entrepreneurship education ecosystem,
this study provides an ecosystem perspective for researchers and practitioners in the field
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of entrepreneurship education, through which entrepreneurship education could be placed
in a specific environment for systematic implementation, analysis, and improvement. In
addition, specific strategies were also provided for universities on how to promote the
growth, development, and maintenance of the entrepreneurship education ecosystem from
the perspective of the executives of higher education institutions. specifically, the following
conclusions with theoretical significance and practical value were drawn.

The constituent elements of the university-based entrepreneurship education ecosys-
tem could be divided into two categories as units and factors. Units refer to the institutions,
organizations, or stakeholders in the ecosystem, including colleges and universities, learn-
ers, educators, government, industry, and community. These units are the sources or targets
of behaviors, resources, information, and interactions. Factors are the intermediaries that
link the units of the ecosystem together or the conditions and environment associated with
the units, including entrepreneurship curriculum, entrepreneurial activities and practices,
organizational structure, resources, leadership vision, core faculty, and operating mech-
anism. These key elements constitute three independent functional subsystems, namely,
teaching and innovation, support, and operation with the universities interconnecting
these subsystems.

The development of the entrepreneurship education ecosystem could be divided
into three stages and seven steps. In chronological order, the first stage is ascending,
including the two steps of preparation and germination. The second stage is stabilization,
including the three steps of growth, equilibrium, and stagnation. The last is the declining
stage, including the two steps of recession and collapse. In the stabilization stage between
the ascending and declining stages, the development of an entrepreneurship education
ecosystem can be summarized as a sustainable cyclical growth process. This development
process is named the development cycle of the entrepreneurship education ecosystem, in
which all the ecosystems of reality are located.

There are differences in the role and importance of the constituent factors of the ecosys-
tem in each step of the development cycle of the entrepreneurship education ecosystem.
According to their common aspects, the constituent factors are divided into three categories:
launch, process, and maintenance factors. Launch factors mainly include entrepreneurship
curriculum and entrepreneurial activities and practices, which play a core role in the startup
of the development cycles and provide the foundation for the germination, growth, and
expansion of the ecosystem. Resources and leadership vision constitute process factors,
which function smoothly and continuously at various steps in the development cycle of the
ecosystem in a supportive manner. Maintenance factors include organizational structure,
operating mechanism, and core faculty, which are critical to the early stages and stagnation
step of the development cycles because their role is to get the ecosystem out of its unhealthy
state and through the crisis.

Based on the research results of the constituent elements, development cycles, role, and
importance, three strategies for constructing an ideal university-based entrepreneurship
education ecosystem are proposed from the perspective of university administrators. For
the launch factors, university administrators need to pay great attention and lay a solid
foundation for the accumulation, improvement, and development of the ecosystem. For
the process factors, university administrators need to invest continuously and expand
and innovate continuously based on inheritance. For the maintenance factors, university
administrators need to be constantly alert and monitoring and maintain the healthy and
sustainable development of the ecosystem through timely adjustment and reform.

One limitation of this study is the selection of the interview sample. The sample
of 30 stakeholders could be improved to gain more weight. However, it is needless to
say that interview-based research is very hard, as it needs a lot of time dedication not
only by the researchers but also by the interviewees. In addition, the interviewees are all
from the U.S., which also has some degree of impact on the achievement of the goal of
the universality of the research conclusions. Another limitation is that the construction
strategy of the entrepreneurship education ecosystem is mainly aimed at the executives of
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higher education institutions, while the perspectives of other stakeholders are ignored. As
a further research avenue, the findings of this research by the induction method might be
applied to the practice of case studies to further verify and improve.

Author Contributions: Conceptualization, H.L., S.K.-K. and A.K.; methodology, H.L., S.K.-K. and
A.K.; data collection, H.L., S.K.-K. and A.K. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was reviewed and determined at the Exempt level
by the Pennsylvania State University Institutional Review Board (STUDY00013623 and 21 October
2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Su, J.; Zhai, Q.; Landström, H. Entrepreneurship research in three regions-the USA, Europe and China. Int. Entrep. Manag. J. 2015,
11, 861–890. [CrossRef]

2. Lazzaro, E. Linking the creative economy with universities’ entrepreneurship: A spillover approach. Sustainability 2021, 13, 1078.
[CrossRef]

3. Portuguez Castro, M.; Ross Scheede, C.; Gómez Zermeño, M.G. The impact of higher education on entrepreneurship and the
innovation ecosystem: A case study in Mexico. Sustainability 2019, 11, 5597. [CrossRef]

4. Bărbulescu, O.; Constantin, C.P. Sustainable growth approaches: Quadruple Helix approach for turning Bras, ov into a startup city.
Sustainability 2019, 11, 6154. [CrossRef]

5. Siegel, D.S.; Wessner, C. Universities and the success of entrepreneurial ventures: Evidence from the small business innovation
research program. J. Technol. Transf. 2012, 37, 404–415. [CrossRef]

6. Veiga, A.; Magalhães, A.; Amaral, A. Disentangling policy convergence within the European Higher Education Area. Eur. Educ.
Res. J. 2019, 18, 3–18. [CrossRef]

7. Seikkula-Leino, J.; Salomaa, M.; Jónsdóttir, S.R.; McCallum, E.; Israel, H. EU policies driving entrepreneurial competences—
Reflections from the case of EntreComp. Sustainability 2021, 13, 8178. [CrossRef]

8. Warnecke, T. Social entrepreneurship in China: Driving institutional change. J. Econ. Issues 2018, 52, 368–377. [CrossRef]
9. Henry, C.; Lewis, K. A review of entrepreneurship education research. Educ. Train. 2018, 60, 263–286. [CrossRef]
10. Fayolle, A.; Verzat, C.; Wapshott, R. In quest of legitimacy: The theoretical and methodological foundations of entrepreneurship

education research. Int. Small Bus. J. 2016, 34, 895–904. [CrossRef]
11. Fellnhofer, K. Toward a taxonomy of entrepreneurship education research literature: A bibliometric mapping and visualization.

Educ. Res. Rev. 2019, 27, 28–55. [CrossRef]
12. Wardana, L.W.; Narmaditya, B.S.; Wibowo, A.; Fitriana; Saraswati, T.T.; Indriani, R. Drivers of entrepreneurial intention among

economics students in Indonesia. Entrep. Bus. Econ. Rev. 2021, 9, 61–74. [CrossRef]
13. Ács, Z.J.; Autio, E.; Szerb, L. National systems of entrepreneurship: Measurement issues and policy implications. Res. Policy 2014,

43, 476–494. [CrossRef]
14. Wraae, B.; Thomsen, J. Introducing a new framework for understanding learning in an entrepreneurship education ecosystem. J.

High. Educ. Theory Pract. 2019, 19, 170–184. [CrossRef]
15. Kuratko, D.F.; Fisher, G.; Bloodgood, J.M.; Hornsby, J.S. The paradox of new venture legitimation within an entrepreneurial

ecosystem. Small Bus. Econ. 2017, 49, 119–140. [CrossRef]
16. Ratten, V. Entrepreneurial education ecosystems. J. Sci. Technol. Policy Manag. 2019, 10, 857–860. [CrossRef]
17. Bahrami, H.; Evans, S. The research laboratory: Silicon Valley’s knowledge ecosystem. In Super-Flexibility for Knowledge Enterprises;

Springer: Berlin/Heidelberg, Germany, 2005; pp. 43–60.
18. Brush, C.G. Exploring the concept of an entrepreneurship education ecosystem. In Innovative Pathways for University Entrepreneur-

ship in the 21st Century; Advances in the Study of Entrepreneurship, Innovation & Economic Growth; Emerald Group Publishing
Limited: Bradford, UK, 2014; Volume 24, pp. 25–39.

19. Ribeiro, A.T.V.B.; Uechi, J.N.; Plonski, G.A. Building builders: Entrepreneurship education from an ecosystem perspective at MIT.
Triple Helix 2018, 5, 1–20. [CrossRef]

20. Thomsen, B.; Muurlink, O.; Best, T. The political ecology of university-based social entrepreneurship ecosystems. J. Enterp.
Communities People Places Glob. Econ. 2018, 12, 199–219. [CrossRef]

21. Belitski, M.; Heron, K. Expanding entrepreneurship education ecosystems. J. Manag. Dev. 2017, 36, 163–177. [CrossRef]
22. Spigel, B. The relational organization of entrepreneurial ecosystems. Entrep. Theory Pract. 2017, 41, 49–72. [CrossRef]

243



Sustainability 2021, 13, 10648

23. Pique, J.M.; Berbegal-Mirabent, J.; Etzkowitz, H. Triple helix and the evolution of ecosystems of innovation: The case of Silicon
Valley. Triple Helix 2018, 5, 1–21. [CrossRef]

24. Tansley, A.G. The use and abuse of vegetational concepts and terms. Ecology 1935, 16, 284–307. [CrossRef]
25. Nelson, R.R.; Winter, S.G. An Evolutionary Theory of Economic Change; Belknap Press of Harvard University Press: Cambridge, MA,

USA; London, UK, 1985.
26. Acs, Z.J.; Stam, E.; Audretsch, D.B.; O’Connor, A. The lineages of the entrepreneurial ecosystem approach. Small Bus. Econ. 2017,

49, 1–10. [CrossRef]
27. Moore, J. Predators and prey: A new ecology of competition. Harv. Bus. Rev. 1993, 71, 75–86.
28. Iansiti, M.; Levien, R. Strategy as Ecology. Harv. Bus. Rev. 2004, 82, 68–81.
29. Cohen, B. Sustainable valley entrepreneurial ecosystems. Bus. Strategy Environ. 2006, 15, 1–14. [CrossRef]
30. Mars, M.M.; Bronstein, J.L.; Lusch, R.F. The value of a metaphor: Organizations and ecosystems. Organ. Dyn. 2012, 41, 271–280.

[CrossRef]
31. Song, A.K. The digital entrepreneurial ecosystem—A critique and reconfiguration. Small Bus. Econ. 2019, 53, 569–590. [CrossRef]
32. Doanh, D.C. The role of contextual factors on predicting entrepreneurial intention among Vietnamese students. Entrep. Bus. Econ.

Rev. 2021, 9, 169–188. [CrossRef]
33. Stam, E. Entrepreneurial ecosystems and regional policy: A sympathetic critique. Eur. Plan. Stud. 2015, 23, 1759–1769. [CrossRef]
34. Glaeser, E.L.; Kerr, S.P.; Kerr, W.R. Entrepreneurship and urban growth: An empirical assessment with historical mines. Rev. Econ.

Stat. 2015, 97, 498–520. [CrossRef]
35. McAdam, M.; Miller, K.; McAdam, R. Understanding Quadruple Helix relationships of university technology commercialisation:

A micro-level approach. Stud. High. Educ. 2018, 43, 1058–1073. [CrossRef]
36. Cooke, P. The virtues of variety in regional innovation systems and entrepreneurial ecosystems. J. Open Innov. Technol. Mark.

Complex. 2016, 2, 1–19. [CrossRef]
37. Adner, R. Ecosystem as structure: An actionable construct for strategy. J. Manag. 2017, 43, 39–58. [CrossRef]
38. Ylinenpää, H. Entrepreneurship and innovation systems: Towards a development of the ERIS/IRIS concept. Eur. Plan. Stud. 2009,

17, 1153–1170. [CrossRef]
39. Brown, R.; Mason, C. Looking inside the spiky bits: A critical review and conceptualisation of entrepreneurial ecosystems. Small

Bus. Econ. 2017, 49, 11–30. [CrossRef]
40. Nguyen, T.T. The impact of access to finance and environmental factors on entrepreneurial intention: The mediator role of

entrepreneurial behavioural control. Entrep. Bus. Econ. Rev. 2020, 8, 127–140. [CrossRef]
41. Malecki, E.J. Entrepreneurship and entrepreneurial ecosystems. Geogr. Compass 2018, 12, e12359. [CrossRef]
42. Cavallo, A.; Ghezzi, A.; Balocco, R. Entrepreneurial ecosystem research: Present debates and future directions. Int. Entrep. Manag.

J. 2018, 15, 1291–1321. [CrossRef]
43. Isenberg, D.J. Applying the ecosystem metaphor to entrepreneurship: Uses and abuses. Antitrust Bull. 2016, 61, 564–573.

[CrossRef]
44. Zahra, S.A.; Nambisan, S. Entrepreneurship in global innovation ecosystems. AMS Rev. 2011, 1, 4–17. [CrossRef]
45. Evans, D.S.; Schmalensee, R. Matchmakers: The New Economics of Multisided Platforms; Harvard Business Review Press: Boston,

MA, USA, 2016.
46. Autio, E.; Thomas, L.D. Tilting the playing field: Towards an endogenous strategic action theory of ecosystem creation. In

World Scientific Reference on Innovation: Volume 3: Open Innovation, Ecosystems and Entrepreneurship: Issues and Perspectives; World
Scientific: Singapore, 2018; pp. 111–140.

47. Williamson, P.J.; Meyer, A.D. Ecosystem advantage: How to successfully harness the power of partners. Calif. Manag. Rev. 2012,
55, 24–46. [CrossRef]

48. Barnett, M.L. The keystone advantage: What the new dynamics of business ecosystems mean for strategy, innovation, and
sustainability. Acad. Manag. Perspect. 2006, 20, 88–90. [CrossRef]

49. Price, E.L. The palgrave encyclopedia of strategic management. Reference Reviews 2014, 28, 22–23. [CrossRef]
50. Jacobides, M.G.; Cennamo, C.; Gawer, A. Towards a theory of ecosystems. Strateg. Manag. J. 2018, 39, 2255–2276. [CrossRef]
51. Azzam, J.E.; Ayerbe, C.; Dang, R.J.I. Using patents to orchestrate ecosystem stability: The case of a French aerospace company.

Int. J. Technol. Manag. 2017, 75, 97–120. [CrossRef]
52. Adner, R.; Kapoor, R. Value creation in innovation ecosystems: How the structure of technological interdependence affects firm

performance in new technology generations. Strateg. Manag. J. 2010, 31, 306–333. [CrossRef]
53. Alexy, O.; George, G.; Salter, A.J. Cui bono? The selective revealing of knowledge and its implications for innovative activity.

Acad. Manag. Rev. 2013, 38, 270–291. [CrossRef]
54. Kapoor, R.; Lee, J.M. Coordinating and competing in ecosystems: How organizational forms shape new technology investments.

Strateg. Manag. J. 2013, 34, 274–296. [CrossRef]
55. Brusoni, S.; Prencipe, A. The organization of innovation in ecosystems: Problem framing, problem solving, and patterns of

coupling. Adv. Strateg. Manag. 2013, 30, 167–194. [CrossRef]
56. Etzkowitz, H. Is Silicon Valley a global model or unique anomaly? Ind. High. Educ. 2019, 33, 83–95. [CrossRef]
57. Feld, B. Startup Communities: Building an Entrepreneurial Ecosystem in Your City; John Wiley & Sons, Inc.: Hoboken, NJ, USA, 2012.

244



Sustainability 2021, 13, 10648

58. Etzkowitz, H.; Germain-Alamartine, E.; Keel, J.; Kumar, C.; Smith, K.N.; Albats, E. Entrepreneurial university dynamics:
Structured ambivalence, relative deprivation and institution-formation in the Stanford innovation system. Technol. Forecast. Soc.
Chang. 2019, 141, 159–171. [CrossRef]

59. Smith, H.L.; Romeo, S.; Bagchi-Sen, S. Oxfordshire biomedical university spin-offs: An evolving system. Camb. J. Reg. Econ. Soc.
2008, 1, 303–319. [CrossRef]

60. Mason, C.; Brown, R. Entrepreneurial ecosystems and growth oriented entrepreneurship. Final. Rep. OECD Paris 2014, 30, 77–102.
61. Boutillier, S.; Carré, D.; Levratto, N. Entrepreneurial Ecosystems; Wiley: Hoboken, NJ, USA, 2016; Volume 2.
62. Wasdani, K.P.; Manimala, M.J. Entrepreneurial Ecosystem; Springer: Berlin/Heidelberg, Germany, 2015.
63. Unceta, A.; Guerra, I.; Barandiaran, X. Integrating social innovation into the curriculum of higher education institutions in latin

america: Insights from the students4change project. Sustainability 2021, 13, 5378. [CrossRef]
64. Siegel, D.S.; Lockett, A.; Wright, M. The rise of entrepreneurial activity at universities: Organizational and societal implications.

Ind. Corp. Chang. 2007, 16, 489–504. [CrossRef]
65. Rice, M.P.; Fetters, M.L.; Greene, P.G. University-based entrepreneurship ecosystem: Key success factors and recommendations.

In The Development of University-Based Entrepreneurship Ecosystems: Global Practices; Edward Elgar Publishing Limited: Cheltenham,
UK, 2010; pp. 177–196.

66. Maritz, A.; Foley, D. Expanding Australian indigenous entrepreneurship education ecosystems. Adm. Sci. 2018, 8, 20. [CrossRef]
67. Maritz, A. Illuminating the black box of entrepreneurship education programmes: Part 2. Educ. Train. 2017, 59, 11. [CrossRef]
68. Regele, M.D.; Neck, H.M. The entrepreneurship education subecosystem in the United States: Opportunities to increase

entrepreneurial activity. J. Bus. Entrep. 2012, 23, 25–47.
69. Ferrandiz, J.; Fidel, P.; Conchado, A. Promoting entrepreneurial intention through a higher education program integrated in an

entrepreneurship ecosystem. Int. J. Innov. Sci. 2018, 10, 6–21. [CrossRef]
70. De Jager, H.J.; Mthembu, T.Z.; Ngowi, A.B.; Chipunza, C. Towards an innovation and entrepreneurship ecosystem: A case study

of the central university of technology, free state. Sci. Technol. Soc. 2017, 22, 310–331. [CrossRef]
71. Mogollón, R.H.; Portillo, A.F.; Escobedo, M.C.S.; Pérez, J.L.C. The approach of the entrepreneur microecosystem for university

entrepreneurial education: Model M2E EMFITUR. In Economy, Business and Uncertainty: New Ideas for a Euro-Mediterranean
Industrial Policy; Springer: Cham, Switzerland, 2019; pp. 250–275.

72. Bischoff, K.; Volkmann, C.K.; Audretsch, D.B. Stakeholder collaboration in entrepreneurship education: An analysis of the
entrepreneurial ecosystems of European higher educational institutions. J. Technol. Transf. 2018, 43, 20–46. [CrossRef]

73. Link, A.N.; Sarala, R.M. Advancing conceptualisation of university entrepreneurial ecosystems: The role of knowledge-intensive
entrepreneurial firms. Int. Small Bus. J. Res. Entrep. 2019, 37, 289–310. [CrossRef]

74. Bedo, Z.; Erdos, K.; Pittaway, L. University-centred entrepreneurial ecosystems in resource-constrained contexts. J. Small Bus.
Enterp. Dev. 2020, 27, 1149–1166. [CrossRef]

75. Kim, M.G.; Lee, J.-H.; Roh, T.; Son, H. Social entrepreneurship education as an innovation hub for building an entrepreneurial
ecosystem: The case of the KAIST social entrepreneurship MBA program. Sustainability 2020, 12, 9736. [CrossRef]

76. Miller, D.J.; Acs, Z.J. The campus as entrepreneurial ecosystem: The University of Chicago. Small Bus. Econ. 2017, 49, 75–95.
[CrossRef]

77. Jongbloed, B.; Enders, J.; Salerno, C. Higher education and its communities: Interconnections, interdependencies and a research
agenda. High. Educ. 2008, 56, 303–324. [CrossRef]

78. Lahikainen, K.; Kolhinen, J.; Ruskovaara, E.; Pihkala, T. Challenges to the development of an entrepreneurial university ecosystem:
The case of a Finnish university campus. Ind. High. Educ. 2018, 33, 96–107. [CrossRef]

79. Mukesh, H.V.; Pillai, K.R. Role of institutional ecosystem in entrepreneurship education: An empirical reiteration. J. Entrep. 2020,
29, 176–205. [CrossRef]

80. Cao, Z.; Zhou, M. Research on the innovation and entrepreneurship education mode in colleges and universities based on
entrepreneurial ecosystem theory. Educ. Sci. Theory Pract. 2018, 18. [CrossRef]

81. Varano, M.; Kahkonen, E.; Aarnio, H.; Clavert, M.; Kaulio, M.; Thorén, K.; Haenen, C.; Petegem, W.; Colombelli, A.; Sansone, G.;
et al. Entrepreneurship Education Ecosystems in Engineering and Technology. In Proceedings of the Annual Conference of the
European Society for Engineering Education, Copenhagen, Denmark, 17–21 September 2018; pp. 1369–1378.

82. Antal, N.; Kingma, B.; Moore, D.; Streeter, D. University-Wide Entrepreneurship Education. In Innovative Pathways for University
Entrepreneurship in the 21st Century; Emerald Publishing Limited: Bingley, UK, 2014; pp. 227–254.

83. Lyons, R.; Alshibani, S. Entrepreneurship Education: A Tale of Two Countries; International Council for Small Business: Washington,
WA, USA, 2015; pp. 1–9.

84. Schmidt, J.J.; Molkentin, K.F. Building and maintaining a regional inter-university ecosystem for entrepreneurship: Entrepreneur-
ship education consortium. J. Entrep. Educ. 2015, 18, 157–168.

85. Corbin, J.; Strauss, A. Strategies for Qualitative Data Analysis. In Basics of qualitative Research: Techniques and Procedures for
Developing Grounded Theory; SAGE Publications, Inc.: Thousand Oaks, CA, USA, 2008; pp. 65–86.

86. Patton, M.Q. Qualitative Research and Evaluation Methods, 3rd ed.; Sage Publications: Thousand Oaks, CA, USA, 2002.
87. Maher, C.; Hadfield, M.; Hutchings, M.; de Eyto, A. Ensuring rigor in qualitative data analysis: A design research approach to

coding combining nvivo with traditional material methods. Int. J. Qual. Methods 2018, 17, 1609406918786362. [CrossRef]

245



Sustainability 2021, 13, 10648

88. Galvao, A.R.; Marques, C.S.E.; Ferreira, J.J.; Braga, V. Stakeholders’ role in entrepreneurship education and training programmes
with impacts on regional development. J. Rural Stud. 2020, 74, 169–179. [CrossRef]

89. Hagebakken, G.; Reimers, C.; Solstad, E. Entrepreneurship education as a strategy to build regional sustainability. Sustainability
2021, 13, 2529. [CrossRef]

90. Mok, K.H.; Jiang, J. Towards corporatized collaborative governance: The multiple networks model and entrepreneurial universi-
ties in Hong Kong. Stud. High. Educ. 2020, 45, 2110–2120. [CrossRef]

91. Meyer, M.H.; Lee, C.; Kelley, D.; Collier, G. An assessment and planning methodology for university-based: Entrepreneurship
ecosystems. J. Entrep. 2020, 29, 259–292. [CrossRef]

92. Wang, Q. Higher education institutions and entrepreneurship in underserved communities. High. Educ. 2020, 81, 1273–1291.
[CrossRef]

93. Cai, Y.Z.; Ma, J.Y.; Chen, Q.Q. Higher education in innovation ecosystems. Sustainability 2020, 12, 4376. [CrossRef]
94. Fayolle, A.; Byrne, J. EM Lyon Business School. In The Development of University-Based Entrepreneurship Ecosystems; Edward Elgar

Publishing Limited: Cheltenham, UK, 2010; pp. 45–75.
95. Fetters, M.L.; Greene, P.G.; Rice, M.P. Babson College. In The Development of University-Based Entrepreneurship Ecosystems; Edward

Elgar Publishing Limited: Cheltenham, UK, 2010; pp. 15–44.
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