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Abstract: The pivotal role of Entrepreneurship centers in the development of Entrepreneurship
Education (EE) is receiving more attention. This study aims to open the “black box” of “how, when,
why and what” entrepreneurial mindset and competencies in the field of technology entrepreneurship
are learned over time in the Entrepreneurship Centers. The study adopts an empirical web-based
content analysis of ten entrepreneurship centers in European Universities from seven countries,
analyzing 105 curricular and extra-curricular entrepreneurship education programs. This method
allows researchers to address generalization bias and to effectuate a cross-case comparison,
thus revealing more common patterns regarding the phenomenon. Findings reveal some common
pillars of EE as developed within the Entrepreneurship centers in terms of five key dimensions: target
audience, learning objectives, entrepreneurship contents, learning pedagogies and stakeholders’
engagement. This analysis provides the basis to introduce a process-based framework for
entrepreneurial mindset creation in EE that is organized around four main phases: inspiration,
engagement, exploitation and sustainment. The process-based model of EE supports entrepreneurship
centers in designing learning initiatives that are aimed to inspire students at all levels of
education, young entrepreneurs and start-uppers and scientists in their need to be equipped with
an entrepreneurial mindset for technology entrepreneurship. The originality of the paper stands
on the “process-based” framework that is proposed that serves as an interactive pathway that
dynamically combines the phases toward entrepreneurial venture creation, the entrepreneurial
competence level, the entrepreneurial learning strategies and collaboration with the University’s
stakeholders’ network toward the achievement of the competence goal.
Keywords: entrepreneurship center; entrepreneurial mindset; entrepreneurship education;
entrepreneurial learning; process-based framework

1. Introduction
In the past couple of decades, entrepreneurship education has increased in importance and
interest amongst academics and business people [1–5]. The extant studies have highlighted the
different aspects and impact of entrepreneurship education for sustainable development, individual
growth, for propensity and intention for entrepreneurship and increased societal resilience [6–8].
Several researchers have focused on delineation of the differences that exist across countries and
educational institutions in terms of objectives, target audiences, format and pedagogical approaches
for developing entrepreneurial mindset [9] in University students.
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However, while EE (Entrepreneurship Education) has mainly been a priority for business schools,
recently it has emerged as a relevant aspect to be created at all levels of education and for different
disciplines. Specifically, in the wake of the rapid development of new technologies, an expansion of EE
to other disciplines and departments are seen (e.g., science and technology) as crucial for developing
skills, competencies and mindsets that are required for launching and developing high-growth,
technology-based businesses [10]. This led to the flourishing in the academic community of the
significant role of EE through a large number of initiatives, aimed to promote more entrepreneurial
mindset in the field of technology entrepreneurship [11–14].
The notion of technology entrepreneurship is not new, and it was first addressed by Schumpeter [15]
as the ability to respond to the creative processes of change [16,17], therefore contributing to economic
and technological development [18]. Adopting a working interpretation, technology entrepreneurship
can be understood as the capacity, competence and attitude to transform new ideas, technologies and
inventions into commercially viable products and services to create economic and social value through
innovative business models [19–21]. In today’s business landscape, this notion has fundamental
relevance and there is a need to address it in education, teaching and learning as a key competence to
be developed by highly skilled human capital [22–24].
In this light, it is important to acknowledge the entrepreneurial mindset as a fundamental
antecedent of technology entrepreneurship. The entrepreneurial mindset represents the competence
of helping the members of society, students at all levels of education, young entrepreneurs and
start-uppers to be creative and confident in whatever they undertake in order to cope with business
uncertainty, ambiguity and complexity [25]. Students at all levels of education, young entrepreneurs
and start-uppers need to be equipped with an entrepreneurial mindset, which is defined by five
constituent elements: (1) the capacity to think creatively, strategically, analytically and reflectively,
(2) confidence in one’s abilities, (3) the ability to collaborate, (4) well-developed communication skills
and (5) an understanding of the current business context [26]. Creating entrepreneurial mindset is
essential for sustainable development [27]. The term sustainable entrepreneurship is often used to
recall social entrepreneurship, ecopreneurship or intrapreneurship (e.g., sustainable innovations) [27].
This is a focal point for the promotion of entrepreneurship awareness [28] in influencing the students’
behavior [29], in shaping an entrepreneurial perspective and spirit [1] (p. 577) and, finally, in increasing
the potential to undertake startups and plan their growth strategies. Additionally, in recent years,
some Higher Education Institutions (HEIs) have established dedicated Entrepreneurship Centers with
the aim to support a broad spectrum of learning and research initiatives, providing funding for various
educational programs as well as supporting social community development [30,31]. In addition,
the literature points out that entrepreneurship centers have a focal position in stimulating enterprise
and entrepreneurship activities within HEIs [32,33]. Nevertheless, even though their important role
has been largely acknowledged, there is a lack of investigation related to how entrepreneurship
centers organize their education actions in order to develop highly skilled human capital with
an entrepreneurial mindset for technology entrepreneurship [34].
As [35] argues, the development of entrepreneurial competencies is associated with a series
of challenges that are related to the clarification of “What”, “Why”, “When” and “How” to
effectively create more entrepreneurial people in practice. Similarly, EE pose different challenges
to the Entrepreneurship Centers’ strategy and processes [23,36]. Therefore, more research is needed for
better opening the “Black box” of the development of entrepreneurial mindset over time to understand
“What” is intended with EE (personal development, mindset, skills and abilities etc.); “Why” EE can be
relevant (objectives, reasons of entrepreneurial education, expected impacts and outputs); “When” to
infuse entrepreneurship for EE audience (target groups, contents related to diversified target groups)
and “How” to effectively create more entrepreneurial people in practice (defining learning strategies,
content, pedagogy etc.) in entrepreneurship centers.
With the aim to cover this gap, this paper seeks to provide insights on what, why, when and
how entrepreneurship centers realize EE in practice and on the identification of the common traits
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of a possible standardized approach to EE [5]. This is achieved through a comparable analysis of
10 European Entrepreneurship centers by examining five key dimensions of the learning initiatives
analysed: target audience, learning objectives, entrepreneurship contents, learning pedagogies and
stakeholders’ engagement. The results obtained provide the basis for proposing a process-based
framework to create Technology entrepreneurial mindset in practice by allowing participants to
gradually change applied and learning outcomes as they progress in the educational path [35].
The paper is structured as follows: Section 2 highlights the paradigm shifts in EE; Section 3
describes the research method; Section 4 presents the main findings; and Section 5 proposes
a process-based framework for technology entrepreneurial mindset creation. Finally, in the conclusion
section, the challenges faced by entrepreneurship centers to develop an entrepreneurial mindset for
technology entrepreneurship are discussed.
2. Entrepreneurship Centers and Entrepreneurship Education (EE)
Within the context of entrepreneurial universities, it is accepted that students should be exposed
to entrepreneurial learning that encourages their inclinations and intentions to act enterprising and/or
entrepreneurially [30]. In accordance with [37], there is a growing trend of HEIs to institutionalize
entrepreneurship education by creating dedicated infrastructures and centers with the aim of
moving beyond individual initiative and realizing the progressive accumulation of knowledge for
entrepreneurial learning [38]. In addition, there is a tendency to move entrepreneurship education
outside the business school as an effective way to influence the entire university [39] and to impact
engineering, computer science and life sciences students who are generally more inclined to produce
innovations [40]. The expansion of entrepreneurship education beyond business schools [3] to
involve other discipline’s departments may pose additional challenges to entrepreneurship education
strategy and processes [23,41]. In this context, entrepreneurship centers play an important role
both directly, by promoting their own programs and activities and indirectly, by undertaking
joint programs/activities with other faculties and departments in order to develop enterprise and
entrepreneurship activities [30].
2.1. The Educational Role of Entrepreneurship Centers
The most important priority for the entrepreneurship centers is the development of
entrepreneurship curricula followed by the actual delivery of specific modules and programs [30]. It is
argued that the majority of entrepreneurship centers should have an overall higher educational
institution strategy that guides their activities [30]. The positioning of entrepreneurship centers
within HEIs’ structure varies significantly. For example, some are located within business schools,
others function independently from faculties, whilst some are located in career advice services [42].
The location is linked to the HEIs’ strategy. However, it seems that major attention is focused on the
development of an entrepreneurship center that is interdisciplinary and accessible by all faculties
within HEIs from Humanities to biology, engineering, business etc. [30].
Independently from the typology, the entrepreneurship centers integrate their curriculum and
extra-curriculum activities with the development of a number of initiatives that are aimed to reach the
external campus community in order to gain benefits from the participation and engagement of all the
stakeholders belonging to the ecosystem in which the university is located [23]. This enables students
to benefit from a wide variety of learning networking opportunities [43] as well as formal vs. informal
learning practices [44,45]. The activities outside the classroom or extracurricular activities comprise
mainly of activities related to: the design and launch of business, such as incubation initiatives,
technology transfer, incubator/science parks; the development of Business and entrepreneurship,
such as business consulting start-up and spin-off entrepreneurs-in-residence, venture capital funds,
coaching start-ups; the exchange of Knowledge mainly in forums, workshops, summer schools,
student conferences, student clubs; Business simulation and competition, such as venture camps,
boot camps, business plan competitions [46].
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2.2. The Entrepreneurship Education (EE) Key Dimensions
Previous studies have analyzed entrepreneurship education by focusing on components related
to audiences, goals, learning strategies and content. For example, six key components distinguishing
entrepreneurship education have been identified [47]: audiences, goals, pedagogies, content, educators
and assessment. Similarly, Fayolle and Gailly [48] suggest that a framework for entrepreneurship
education should be based on the following variables: objectives, audiences, content, assessment
and pedagogies. These dimensions enable the identification of the most relevant aspects that
entrepreneurship centers need to focus on in order to deliver EE. In addition, recent research
highlighted the importance of the coordination of university programs for entrepreneurship with the
wider entrepreneurial ecosystem [49]. The entrepreneurial ecosystem [50,51] has emerged as relevant
for conducting and encouraging entrepreneurial mindset and behavior [52]. An entrepreneurial
ecosystem for students has many dimensions. It includes entrepreneurship courses, incubators,
accelerators, grants and business plan competitions [49]. Past studies have already underlined the
role of stakeholders’ collaboration in an entrepreneurial ecosystem [52]. As such, the dimension
that is related to the stakeholder’s involvement in creating a supportive environment for fostering
and encouraging entrepreneurial attitude is a further dimension to take into account for the
success of entrepreneurship education [52]. Therefore, it is possible to identify the following five
main dimensions as key characteristics of the structuring and organization of EE: target audience,
learning objectives, entrepreneurship contents, learning pedagogies and stakeholders’ engagement.
Such dimensions will allow the clarification of the main issues that are related to the [35] framework
by specifying what is going to be achieved with EE (learning objectives); when to infuse different
contents that are related to EE for the different target audiences considering their prior and acquired
knowledge (target audience and entrepreneurship content), how different learning approaches and
the interaction with outside stakeholders can stem the entrepreneurship mindset (learning pedagogies
and stakeholder’s engagement). Each component is presented in detail below.
Target audience—Since entrepreneurship is an intra-disciplinary as well as a trans-disciplinary
process, it can be embedded into the curriculum of different disciplinary contexts, e.g., sciences,
engineering, humanities and arts [53]. As such, in recent years, different entrepreneurship education
initiatives have emerged in North American, Canadian and European universities, with the purpose to
create entrepreneurial mindsets among non-business students in vocational disciplines like engineering,
science and biology [2,54]. Recently, the development of entrepreneurship centers has further enlarged
the target groups, also extending the learning initiatives from students to a wide variety of participants
including managers, former entrepreneurs, young entrepreneurs and citizens and scientists in order to
support lifelong learning for high-technology industries [55].
Learning objectives—The learning objectives of EE are wide and include: creating wide awareness
about entrepreneurship, developing capacities throughout the university, developing self-efficacy
(know-how, confidence and intention) to start a business or self-employment, supporting current
start-ups, creating an understanding of the life-world of work and directly supporting the transition to
employment in SMEs [56].
Defining the purpose of entrepreneurship education means distinguishing between the “wide”
and the “narrow” definitions of entrepreneurship [35]. The programs intended to create creativity,
self-reliance, personal development, initiative taking, action orientation and entrepreneurial mindset
can be interpreted as “awareness education” or “educating about entrepreneurship” [57,58]. On the
other hand, the programs related to the identification of opportunities for business development,
venture creation and growth, in other words becoming an entrepreneur [48], can be labeled as “start-up
education” [58] or “educating for entrepreneurship” [57]. Lastly, initiatives that focus on small
business survival and progress are also emerging with the intent to provide the necessary abilities
through entrepreneurial methodologies. They are known as “educating through entrepreneurship” or
“growth education” [57].
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Entrepreneurship contents—Educational programs show a wide variation in contents especially
when considering programs that are devoted to non-business students [28]. The contents for
non-business students that are related to entrepreneurship include subjects related to the
comprehension of the business development process (ranging from start-up to growth and
internationalization); general approaches for business management and entrepreneurial organizations’
design in different contexts; the evaluation of business opportunities in different industries;
comprehension of entrepreneurial management in different contexts. The basic idea is that students
and participants should learn how to manage, grow and venture a business [46,57], not just how to
start one. In a broad sense, [59] this means highlighting the existence of a gap between what is taught
in entrepreneurship and what entrepreneurs do.
Learning Pedagogy—This includes educating individuals about the types of problems that are
tackled by entrepreneurs [35] through the shift from traditional learning pedagogies, such as lectures
and business cases, toward new pedagogies consisting of problem-based learning [28]. Different types of
audiences (self-employed, new business starters, would-be entrepreneurs, high-growth entrepreneurs,
students and so on) and, notably, in the context of university, undergraduate and graduate students of
business administration and other disciplines (like engineering and sciences) have their own specificities
in terms of education, background, learning styles and needs [47,48]. Therefore, it is essential for
the entrepreneurship education to shift entrepreneurial learning pedagogies toward action-oriented
learning, as well as creativity and reflections toward practicing enterprises through real processes [60].
Some authors suggest that the focus should be on the “venture creation approach” [61] or venturing
projects that are real, intensive, interdisciplinary, iterative and hands-on [62].
Stakeholders’ engagement—Collaboration with the university’s external world is a crucial feature
of entrepreneurial education [63]. The most developed systems for an effective collaboration
between educational institutions and the external world seem to reflect the properties of the
“triple-helix model” [64], taking the form of Industry-University-Business collaborations. Consequently,
Universities should trigger collaborative links with a multiplicity of stakeholders including not only
industry and other educational institutions, however also the wider learning communities within
the civil society as well as other regional entrepreneurs [65–67] that belong to the wider university’s
entrepreneurial ecosystem [68].
Despite the above fundamental common aspects characterizing EE, it is important to point out
that it is a very heterogeneous domain of practice which is characterized by bespoken typologies and
taxonomies [28]. Although the role and relevance of entrepreneurship education are growing [3], there
are few empirical investigations that are aimed at understanding the contribution that entrepreneurship
centers can provide for the development of entrepreneurial mindset for technology entrepreneurship.
Furthermore, past studies have focused on specific variables of EE, particularly single courses
examination, while few studies have considered the whole learning process and curriculum
contents of the entrepreneurial education initiatives. In addition, acknowledging that technology
entrepreneurship plays an instrumental role in creating favorable environments for entrepreneurship
cultural development [57,69], the focus on EE becomes more prominent. Therefore, it is assumed that
the entrepreneurship centers represent an appropriate level of analysis for the investigation of the
approaches that are adopted by HEIs to develop entrepreneurship education [70].
3. Research Method
Framed in the above premises, the key research questions of this study are: Which are the key
pillars that shape EE within Entrepreneurship Centers that are devoted to different target students?
How do Entrepreneurship Centers structure these pillars for developing entrepreneurial competencies
and mindset for technology entrepreneurship?
The investigation of these research questions was carried out by adopting a web-based content
analysis [71]. The analysis has considered entrepreneurship centers that were chosen following criteria
that was proposed in previous studies [72–74]: born and rooted in entrepreneurial universities [75,76];
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located in regions characterized by higher levels of innovation (according to the Global Innovation
Index -GII 2015- [77]; promoting an entrepreneurial culture by strategic actions; focused on developing
an entrepreneurial mindset for technology entrepreneurship even if in some cases they are pure
business school offering specialized programs that are focused on different typologies of technologies;
offering diversified curricular and extracurricular initiatives for a wide target group of participants
(students, scientists, entrepreneurs etc.). The study has considered 10 representative centers located
within countries that are ranked at the top of the Global Innovation Index (GII 2015) [77]. The content
analysis techniques have been defined as “a research technique for making replicable and valid
inferences from data to their context” [78]. The main advantages that are related to the use of this
technique include [78]: being unobtrusive; unstructured; context sensitive and able to cope with a
large quantity of data; being able to examine the artefact (e.g., text, images) of communication itself
and not the individual directly.
As [71] proposed, after formulating the research questions and selecting the sample, the content
analysis continued with three other phases, consisting of:
Phase 1. Definition of categories for coding. In order to provide comparable cases for the
entrepreneurship centers, we proceeded with the coding of the variables and items to analyse.
According to the analysed literature, the main dimensions considered consist of: target audience,
learning objectives, entrepreneurship contents, learning pedagogies and stakeholders’ engagement.
Phase 2. Collection of the contents for coding and checking the coding reliability. For each center,
all of the diverse initiatives that were put in place were scrutinized by distinguishing curricular
and extra-curricular activities focusing on: Business Launch & Development; Knowledge exchange;
Business Simulation & Competition [46]. In total, 105 learning initiatives were analyzed in the time
period of September 2015–January 2016. With the aim to triangulate the findings and enhance the study
reliability and validity, several data sources were used for gathering the information [78]. Data sources
are listed in Table 1.
Table 1. Data sources.
Data Sources

Description

Web site

Contents and information from 10 web sites of the
entrepreneurship centers were analyzed in the period March
2016–June 2016.

Initiative programs and Brochures

In total, 105 initiatives were extracted and their programs and
brochures were scrutinized to collect in depth information
related to: target audience, learning objectives, entrepreneurship
contents, learning pedagogy and stakeholders’ engagement.

News, press

News on the web was scrutinized to collect and identify new
sources of data mainly about the centers’ mission and their
learning initiatives.

Facebook

The Facebook page of centers (6 out of 10 had dedicated
Facebook page: DELFT, INSEAD, TUM, COVENTRY,
SANTANDER INTERNATIONAL ENTREPRENEURSHIP
CENTRE) were considered to analyze the initiatives and
achievements performed by them.

Interviews

You tube interviews were scrutinized to obtain more insights on
the mission and strategies of the centers. The interviews of four
directors of centers were analyzed and in the other cases,
we found two interviews of chairs and professors of the centers.

Phase 3. Analysis and interpretation of the data that were collected. In order to reveal relevant
features characterizing the entrepreneurship centers, each source was analyzed through the use of
a content analysis approach [78]. For each entrepreneurship center and learning initiative offered
by them (105 curricular and extra-curricular initiatives), the coding of contents was performed by
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adopting the mentioned categories and all of the data that were extracted were recorded in an Excel
file. Data analysis was based on an in-depth cross-case analysis that was carried out through a graphic
display. The results of the data analysis were validated through interviews with the directors of the
selected centers. Finally, data clustering was performed to derive the “common pillars”, distinguishing
the development of entrepreneurial mindset for technology entrepreneurship.
4. Research Findings
In this section, a description of the main features and characteristics of the analyzed
entrepreneurship centers is provided along with the detailed findings resulting from the analysis of
the analysed learning initiatives. Then, a process-based framework to design and develop a learning
program for entrepreneurial mindset development for technology entrepreneurship is proposed.
4.1. An Analysis of Entrepreneurship Centers
In order to identify archetypal benchmarks that are useful to extract insights about the
approaches for developing entrepreneurship mindset in EE programs, 10 key representative case
examples were analysed. Table 2 provides a summary description of the selected sample of analysis.
All entrepreneurship centers are committed to achieving a common mission as follows: to be
highly focused on boosting and accelerating the technology oriented entrepreneurial attitude,
ambitions and mindset through a set of different programs and initiatives. With this aim, the set of
curricular and extracurricular learning initiatives span out from education and research to incubation
programs, workshops and competition. The curricular activities mostly are aimed at disseminating an
entrepreneurial culture and mindset as well as encouraging the development of enterprise aptitudes
(such as creativity, innovative thinking, entrepreneurial mindset and so on), while the extra-curricular
learning activities are complementary and primarily focused on the development of practical
experience for technology entrepreneurship. The high variety of extra-curricular activities reflects the
wide target audience and the diversified set of needs and competencies to be satisfied with the EE.
In fact, the target audience tends to be extensive and multidisciplinary, spanning from undergraduate,
graduate and postgraduate students to executives and managers, as well as entrepreneurs or those
who already have a business idea.
The nature of the impact of the entrepreneurship centers is considered an important performance
aspect to account and it is generally measured by using a set of indicators, including new start-ups
created; the number of entrepreneurs sustained; the number of individuals who have created their
own endeavors; the extent of the network created around the center, as well as the several recognition
and awards that they have been acknowledged for in the European and global scenario.
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Table 2. The European Entrepreneurship centers sample.
Entrepreneurship Center

Mission of the Center

Target

Entrepreneurship Initiatives

Achievements

Delft Center of
Entrepreneurship,
NETHERLAND

Encourage students and researchers to
become entrepreneurs and to engage in
entrepreneurial activities through four
pillars: INSPIRATION, ACTIVATION,
EDUCATION, REALIZATION.

Students
Executives
Scientists
Entrepreneurs
Companies

Education and Research
Incubation programme and Support
Workshop, Symposium, Forum
Competition.

151 start-ups.

Netherlands Institute for
Knowledge Intensive
Entrepreneurship (NIKOS),
NETHERLAND

Give education and research about
entrepreneurship as well as
consultancy, training and business
development support.

Students
Entrepreneurs
Businesses

Education and Research
Consultancy & training and business
development support
VentureLab & Symposium
Incubation

450 entrepreneurs,
300 firms supported.

INSEAD - International Center
for Entrepreneurship (ICE),
FRANCE

Accelerate the entrepreneurial
ambitions of students and turn
INSEAD into a catalyst for
entrepreneurship initiatives, providing
inspiration, driving team formation
and facilitating venture development.

Students
Alumni (start uppers,
entrepreneurs, etc.)

Education and Research
Entrepreneurship Education Fund
BootsCamp, VentureCompetition
Forum, Entrepreneurs in Residence

53% of alumni engage in
entrepreneurial activities during their
career.

EMLYON Incubator, FRANCE

Provide assistance from the outset of
entrepreneurship process, giving a
robust support structure.

Executives
Researchers
Students
Entrepreneurs

Academic Entrepreneurship Course
and Programme
Pre-incubation Programme:
Entrepreneurs in the City, start-up
programme
Incubation Initiatives: Boost
programme, Mentorship
Executive education for growth

1.350 entrepreneurs supported,
950 companies set up or taken over,
10 of which are stock-market listed
90% five-year survival rate,
11,000 direct jobs created.

Center for Entrepreneurial
Learning (CfEL), UK

Spread the spirit of enterprise by
providing educational activities to
inspire and build skills in the practice
of entrepreneurship.

Aspiring
entrepreneurs
(students, PhDs, etc.)
Entrepreneurs
Innovators

Entrepreneurship Course and
Lectures
Training Programme
Business Simulation and Competition

More than 200 business ventures
created.

Center for Entrepreneurship,
TUM Munich, GERMANY

Inspire the next generation of
entrepreneurs through unique,
integrated instruction to identify the
challenges and develop solutions.

Enterprise
Students
Researchers

Education and Research
Service for Entrepreneurs: Start-up
program and executive training
Start-up Fund
Summer/Spring School
Business Simulation and Game

More than 700 companies. Center for
Innovation and Business Creation
(per year): 50 Start-ups,
1000 Participants, 10 Industry
Partners.
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Table 2. Cont.
Coventry University
Centre for Transformational
Entrepreneurship, Coventry, UK

Support sustainable socioeconomic
transformation through systemic
approaches to entrepreneurship in
communities nationally and
internationally.

Graduates, potential
entrepreneurs,
businesses employees
(educators)

Entrepreneurship Course and
Lectures
Elective modules
Workshops

Not available.

ITU Business Development
A/S, IT University of
Copenhagen, DENMARK

Start-up accelerator for entrepreneurs
affiliated with the university.

StudentStart-up
Researchers
Business

Business Lunch Initiatives
Technology transfer activities
VentureCup Competition

More than 100 companies.

Santander International
Entrepreneurship Centre,
University of Cantabria (SPAIN)

Entrepreneurial culture and seek to
support innovation in existing business
models and the creation of start-ups
with the sole purpose of contributing to
economic and social progress.

Students
Businesses
Entrepreneurs

Education
Students–entrepreneurs exchange
Workshops
Symposia
Advanced learning

Not available.

Centre for Engaged Education
through Entrepreneurship,
NORWAY

Combine, develop and disseminate
action-based learning,
student-to-student learning,
collaborative skills, rapid prototyping
and student engagement.

Students
Businesses

Education
Mentorship program
Support
Research

50 percent of the students work in
their own business after graduation.

Source: Adapted from “anonymous for review purpose”.
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4.2. Key Pillars Characterizing Entrepreneurship Education in the Entrepreneurship Centers
The cross-case analysis of the 105 learning initiatives revealed a pattern regarding the main
approaches that were adopted by the 10 entrepreneurship centers for creating entrepreneurial
mindsets for technology entrepreneurship and allowed us to provide an answer to the first research
question. The analysis revealed useful insights regarding the main pillars of EE: target audience,
learning objectives, entrepreneurship contents, learning pedagogy and stakeholders’ engagement,
as listed in the columns of Table 3.
Data analysis of the learning initiatives allowed us to cluster the contents of each dimension
into four main groups (rows in Table 3) corresponding to the general aim of the learning initiatives.
These clusters range from the learning initiatives that are aimed to guide participants from the
inspiration and creation of awareness to the creation and design of a business idea, to the practical
capabilities for creating workable competence for the creation and sustainment of new ventures,
passing from the turning of an idea in business for technology entrepreneurship.
The wide range of learning curricular and extracurricular initiatives that have been developed
by centers target both students and professionals with different levels of knowledge, awareness and
recognition in relation to entrepreneurship competencies, attitudes and capabilities to acquire [79].
Due to the different entrepreneurship learning needs, the learning activities are focused on diverse
areas of competence, ranging from awareness creation and inspiration to the development of more
action-based capabilities for the entrepreneurial process as well as to the capabilities and competencies
for the acceleration and growth of enterprise ventures [68,80]. The learning activities directed towards
the target audience with a low level of entrepreneurship understanding focus mainly on the creation
of awareness as well as sensitizing, inspiring and providing participants with first-hand knowledge of
entrepreneurship aspects. Instead, for those target audiences that are eager to find out, develop their
own ideas and create ventures, the learning initiatives seek to achieve goals that are related to
creating action-based and practical capabilities for designing, developing, implementing and sustaining
business ideas and new ventures [39].
The in-depth analysis of programs and initiatives of the entrepreneurship centers has identified
a multitude and multidisciplinary set of entrepreneurship contents. For those initiatives that are
oriented toward creating an entrepreneurial mindset and awareness, the main programs and initiatives
cover scenario understanding, fundamentals and principles of technology entrepreneurship and
opportunity recognition in order to provide a general understanding of how to identify, recognize
emerging opportunities and trends and how to stem creative thinking for new solutions.
Instead, more specialized contents that are related to design and ideation of technological
innovations, launching and positioning a new venture, creativity and design are aimed at providing
target groups with hands-on knowledge for developing a new venture. In addition, contents that are
related to how to grow and sustain a new venture are delivered specifically with the aim to develop
capabilities and the mindset to sustain and accelerate sustainable growth by continuously seeking
innovation and creativity.
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Table 3. The “common pillars” of the Entrepreneurship Education in the entrepreneurship centers.
Entrepreneurship Education Dimensions
Target Audience

Learning Objectives

Entrepreneurship Contents

Learning Pedagogy

Stakeholders’
Engagement

Low profile of knowledge
on entrepreneurship
(bachelor, masters
students, PhD students).

Understand, sense,
inspire, analyze, become
aware, discuss/reflect,
acquire knowledge on
technology
entrepreneurship.

Fundamentals of Technology
entrepreneurship, Intrapreneurship,
Entrepreneurial Thinking, Entrepreneurs
and Democracy, Social of
Entrepreneurship.

Lectures/seminars/Teamwork
in-class exercises, reflections
and discussions/debates and
inspirational
seminars/Entrepreneurs talk
Entrepreneur-in-Residence
Inspirational lectures.

Starting to enter into the
entrepreneurship
ecosystem by inviting
entrepreneurs to take a
seminar in class for
creating awareness.

Idea generation
and design

Inspired and awarded
students regarding the
opportunities of
entrepreneurship
(students, businesses,
researchers).

Recognize, explore,
analyze opportunities and
develop knowledge, skills,
competencies, capabilities
for the entrepreneurial
process “technology
based”.

Innovative Entrepreneurship; Idea
generation
Trendspotting and Future Thinking;
Business Model, Design, Plan; Project
and research methods for
entrepreneurship; Entrepreneurial
Marketing; Entrepreneurship in the Life
Sciences
Technology Entrepreneurship Lab;
Entrepreneurial Finance and Law.

Lectures, seminars, case
studies, problem based
learning, learning by
doing/exercises, discussions
and case studies, business
plan competition, Business
trips start-up events.

Events for Networking
creation
Visits to businesses
Visits to technological
parks and incubators.

Turn idea into
business

Increased level of
knowledge, competencies,
awareness and
recognition of the
opportunities for
entrepreneurship
(students, businesses,
entrepreneurs,
researchers).

Design, Apply, Build,
Launch, Develop,
Implement business ideas,
new ventures, new
business models for
technology intensive
businesses.

Design of technological innovations;
Design and leadership; Strategy and
creativity; Creativity and Enterprising
Behavior; Creativity and enterprising
behavior; New Venture Creation.

Action based
learning/Entrepreneurial
Project, Industrial visits/
Incubation/Mentorship,
Pitching and Venture
Competition, hands-on
project work, practical
mentored sessions.

Co-working in a project
based and action based
modality with different
businesses, banks, public
administration,
technology research
institution for creating
new ventures.

Grow and sustain

High level of knowledge,
competencies and
capabilities for venture
creation (entrepreneurs,
innovators, businesses).

Accelerate, support, lead,
coach, counsel, take off,
innovate, grow, sustain
the venture “technology
intensive”.

Managing New Venture Growth;
Entrepreneurial Strategy; Crowdfunding
Take off—Growth; Innovation Service
Growth Programme; Development
companies
Advanced marketing, strategic
innovation, Intellectual Property Rights;
Business sustainability.

Experiential learning,
Conferences
Workshops, Incubation
Services consulting,
professional coaching,
specialized seminars and
counselling.

Entrepreneurship
ecosystem.

AIM

Inspire and create
awareness
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The learning pedagogies span out from traditional forms such as lectures, seminars, debates
and inspirational lectures to more interactive, practice-based and experimental methods [43] (pp. 7).
The type of learning approach adopted is highly related to the type of content delivered and the
goals to be achieved. Learning methods that are adopted for creating general understanding and
awareness are mainly traditionally bounded, consisting of lectures, case studies, seminars and so on.
More generally, the centers promote the use of applied learning technologies and action learning in
order to give participants the opportunity to develop personal knowledge by encouraging them to
be innovative.
All centers pay great attention to the engagement of different stakeholders to attain valuable
knowledge from external partners to support their activities by providing knowledge and
resources [81]. The involvement can span from participation in meetings or lectures to the engagement
in action-based learning strategies, such as direct involvement of the participants with businesses,
entrepreneurial forums, participation and collaboration in creating new entrepreneurial initiatives,
work placements, incubation, entrepreneurial networks, story-telling, coaching and mentoring.
4.3. Discussion: A Process-Based Framework for Developing Entrepreneurial Mindset in Student Entrepreneurs
The cross-case web-based data analysis revealed a remarkable pattern regarding the structuring
of the main pillars that the centers adopt for developing entrepreneurial competencies for
technology entrepreneurship.
As discussed above, there is a general orientation towards structuring entrepreneurial education
and initiatives according to four main groups (as demonstrated by the rows in Table 3) that seek to
guide and sustain different target profiles to move through a process of awareness and opportunity
recognition to the creation of practical capabilities for creating workable concepts and allowing the
growth of new ventures. Although centers do not explicitly refer to a structured process-based
approach, they organize their activities and initiatives in accordance with a progression path with
the aim to infuse entrepreneurship education in participants in accordance to their specific needs,
prior knowledge and the competencies acquired so far, and align the learning pedagogy and
stakeholder’s involvement with the specific aim of the phase. This element provides some insights in
relation to the question Why of the [35] framework and provides an answer to the second research
question which is aimed to understand how entrepreneurship centers shape their EE programs.
Moreover, the interviews with directors of four centers confirmed the tendency to structure
the learning initiatives according to a phase-based process and progression model that goes from
recognizing or creating an opportunity for value creation; converting this opportunity into a workable
concept; and capitalizing on the concept in a (growing) organization.
As such, following the contents of each dimension into four main groups in an integrated
process-based framework is proposed. The framework consists of four phases of the learning path
corresponding to the entrepreneurial stages (from inspiration to sustainment), the entrepreneurial
competencies to be developed in people (from knowledge and awareness development to value
creation for technology entrepreneurship), the learning objectives to be achieved (from the creation
of entrepreneurial awareness to the capacity to create value with the new venture), the learning
pedagogies (from traditional to action based), the stakeholder engagement (from lecture to joint
projects with participants) and, finally, the entrepreneurship content (from fundamentals on technology
entrepreneurship to specialized aspects on venture creation and growth) that characterize the typology
of the learning initiatives (see Figure 1).
Therefore, the EE learning programs that are aimed to develop entrepreneurial mindset
can be structured around the following phases corresponding to the entrepreneurial venture
development stages:
INSPIRATION—this phase focuses on generating broad entrepreneurial AWARENESS connected
to technology entrepreneurship as well as whole comprehensiveness and familiarity that are required
for instigating and handling a technology-based entrepreneurial activity.

LEARNING GOAL

ENTREPRENEURIAL
COMPETENCE

THE LEARNING
PROGRAM
PHASES

ENTREPRENEURSHIP CONTENTS
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relation to the question Why of the [35] framework and provides an answer to the second research
question which is aimed to understand how entrepreneurship centers shape their EE programs.
Moreover, the interviews with directors of four centers confirmed the tendency to structure the
learning initiatives according to a phase-based process and progression model that goes from
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different sets of learning processes that are coherent with the evolution of innovation capabilities in
technology-based ventures that see the entrepreneurial learning as a dynamic process operating across
multiple levels [83].
Secondly, it is a dynamic and evolutionary process that allows for a progression path that leads
toward a gradual update of the main areas of competence that are essential for the development of
a mindset and aptitude for entrepreneurship. This aligns with previous studies that have argued that
an effective entrepreneurial process follows an evolutionary path in the time and effort [84]. It could be
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deliberated as a common scheme assumed by entrepreneurship centers for realizing entrepreneurial
learning programs intended to form entrepreneurial awareness, mindsets and aptitudes for technology
entrepreneurship [6]. This is in line with the evidence that different modes of learning have any
influence on the different typologies of entrepreneurial knowledge that increase participants’ ability to
recognize and exploit new business opportunities [85].
Thirdly, the development of entrepreneurial mindset requires the activation of different
types of activities and stages [86], and depending on industry sector and technology context,
these activities can have very different competence requirements. The framework suggests that
contents delivered for entrepreneurship follow an interdisciplinary approach [87] and a multitude of
stakeholders are involved in the aim to engage entrepreneurs and business persons in the educational
process [81]. However, independently, if attention is paid to new venture creation, intrapreneurship,
corporate venturing or strategic entrepreneurship, there are common and specialized skill demands.
Some industries, such as biotech, require a detailed understanding of venture capital and IPR,
whereas the traditional entrepreneurial ventures entail basic business, financial and legal skills [88].
5. Conclusions
Entrepreneurship centers can play a bridging role in the fields of technology entrepreneurship,
thus contributing to the Entrepreneurship Education (EE). Following the trend that entrepreneurship
centers can achieve more if they do not belong to a specific faculty or department, it could be reasoned
that such centers should be the guardians of the entrepreneurial ecosystem within HEIs [30] due to
their contribution to the creation of human capital with an entrepreneurial mindset.
This paper sheds lights on the “black box” of “how, when, why and what” entrepreneurial
mindset and competencies in the field of technology entrepreneurship are learned over time in
the Entrepreneurship Centers. Moving from an empirical research web-based content analysis
of 10 entrepreneurship centers in European Universities from seven countries, after analyzing
105 curricular and extra-curricular entrepreneurship education programs, findings reveal some
common pillars of EE in terms of five key dimensions: target audience, learning objectives,
entrepreneurship contents, learning pedagogies and stakeholders’ engagement. This analysis provides
the basis to introduce a process-based framework for entrepreneurial mindset creation in EE organized
around four main phases: inspiration, engagement, exploitation and sustainment. This is a holistic
framework of EE that is anchored at the intersection between the technology entrepreneurship
and the entrepreneurship education stream of research and is coherent with the need to connect
the macro-level (political policy) with the micro-level (student competencies need) by focusing
on the meso-level (university/center education) [88]. The originality of the paper stands on the
“process-based” framework proposed that serves as an interactive pathway that dynamically
combines the phases toward entrepreneurial venture creation, the entrepreneurial competence level,
the entrepreneurial learning strategies and collaboration with the University’s stakeholders’ network
toward the achievement of the competence goal.
Implications for theory. From the theory point of view, this contributes to a clear identification of the
strategic pillars of STTE for entrepreneurial mindset development. Accordingly, the entrepreneurship
education learning initiatives targeted towards different participants’ needs can be organized around
a process-based framework that is composed of four entrepreneurial stages devoted to students,
managers, entrepreneurs and academics, with specific requisites and objectives to be achieved [80].
These domains are interlinked and are structured in an evolutionary mode that seeks to guide the target
groups along the path that best fits their prior knowledge/skills and objectives to attain, starting from
a previous self-assessment.
These findings provide some useful guidelines on What, Why, When and How to effectively
create technology entrepreneurship mindset by specifying the type of contents that fits different
target groups and the most suitable learning strategies, as well as the extent and typology of the
relationship with the external environment and stakeholders. Specifically, undergraduate and graduate
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students start their path toward entrepreneurial learning from the first stage (inspiration) with the
aim to create mindfulness and inspiration. They then advance to other stages related to engagement
and exploitation in order to develop more action-based aptitudes for the entrepreneurial process
(sustainment). Alternatively, new entrepreneurs’ participation is more concerned with exploitation and
sustainment stages as they are more fascinated by learning with how to deal with variations, how to
react innovatively to new contests and how to speed up and endure the growth of their endeavour
over time. In the same way, the learning pedagogies and methodologies need to be arranged in
strict relation to the level of familiarity, skills and competencies of the participants and by following
a process-based archetypal. Suitable methodologies for developing compulsory practical skills and
for instilling entrepreneurial mindset consists of the active involvement of participants in practical
and experiential learning projects. Moreover, the involvement of a wide range of stakeholders’ is
realized according to a stage-based process that can be planned, highlighting clear differences in the
learning strategies and outcomes of the involvement. Their involvement in the first stages (such as
in the inspiration phase) is lower and is mainly confined to short meetings with entrepreneurs and
inspirational lectures. As the participants move on along the pathway, their relationship with the
ecosystem becomes tighter and stronger. In the final phases, the participants develop team work with
a variety of stakeholders [48] to solve industry-based assignments [23] to suggest new collaborative
innovative solutions through frequent meetings and discussions [28], thus guaranteeing that the
curricula is linked with the industry.
Implications for practices. From a practical point of view, it is essential to start by recognizing
that the entrepreneurship centers could support an “entrepreneurial journey” [44] by assisting the
participants’ conversion from university students to entrepreneurs on their journey from university to
business through the implementation of entrepreneurship education initiatives.
Furthermore, the implications of this study also applies to sustainable entrepreneurship.
Therefore, entrepreneurship centers can also target the sustainable entrepreneurs that seek to base their
entrepreneurship activities in solving social or environmental problems with their entrepreneurial
activities. Therefore, the entrepreneurship education initiatives can be conceived according to their
specific social, ecological and economic development aims.
The framework entails several implications for practitioners: first of all, it makes available
a dynamic pathway for entrepreneurial mindset creation by combining an interactive mode that
is different to the learning variables in coherence with the entrepreneurial venture creation process.
The framework also inspires the dissemination of an entrepreneurial mindset through the establishment
of lifelong learning initiatives for different audiences belonging to the entrepreneurial ecosystem.
In addition, it allows the arrangement of a wide range of curricular and extra-curricular activities to
encourage the entrepreneurial mindset diffusion in the whole university. Finally, the framework offers
important guiding principles for professors and directors of the centers for designing and developing
educational programs to instill an entrepreneurial mindset and culture in the society.
Limitations and future research. Although a web-based content analysis of cases can be challenged
for its limitation in relation to the generalizability of its result, adopting a falsifiability standpoint [89],
we consider the framework valid to interpret and describe learning programs that are adopted
by entrepreneurship centers in order to develop entrepreneurship mindset and competence for
technology entrepreneurship. Although, we accept that each learning program will present specific
and idiosyncratic features and traits, resulting from tailoring the four fundamental phases “inspiration,
engagement, exploitation and sustainment” to the specific context and practical reality in which the
learning initiatives and activities will take place. Therefore, we acknowledge that entrepreneurship
learning programs are context-specific and strongly affected by the cultural and economic dimensions
characterizing the entrepreneurial ecosystem in which they take place. The impact of context is
rarely addressed in the entrepreneurship education literature [90,91]; the context clearly plays an
important role in what is possible, achievable and appropriate in entrepreneurship education [92,93].
This would require relevant investigation. We call for further research investigating the translation of
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the framework into action as well as the understanding of how it can drive the design and assessment
of learning programs of EE. Finally, further research should be aimed to complete the reliability of the
analysis using other sources of evidence, such as other interviews with center directors.
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