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Figure 1: EntreComp framework (Bacigalupo et al., 2016)
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Executive Summary

The EntreComp framework has emerged as a comprehensive and influential reference model for fostering
entrepreneurial competences. Developed by the European Commission's Joint Research Centre, EntreComp provides a
common language and framework for understanding and developing entrepreneurship-related knowledge, skills, and
attitudes. This master thesis aims to explore the application and effectiveness of the EntreComp framework in
assessing students’ self-assessment of entrepreneurship competencies. This is done for the problem owner, Delft
Centre for Entrepreneurship.

Problem focus and importance
Presently, there are numerous research available on the use of EntreComp to assess entrepreneurship competencies in
various contexts, such as businesses, schools and universities. What’s more, the amount of research and use of
EntreComp sees an increasing importance over the last couple years. However, in literature it seems the Netherlands
currently lacks a national policy for entrepreneurship education. Additionally, it seems there is no national model for
entrepreneurship education in the Netherlands. As last, Delft Centre for Entrepreneurship lacked a proper analysis so
far on their education related to the EntreComp framework. Therefore, this research focusing on solving the problem
to bridge the gap between the use of EntreComp of education at Delft Centre for Entrepreneurship and the forming of
educational strategies based on data coupled to EntreComp. Consequently, the following research question was central
to this study:
“How can the EntreComp framework be used to assess entrepreneurship competences among students
following the Delft Centre for Entrepreneurship education programmes?”.

Therefore, the main objective of this study is to analyse the use of the EntreComp framework for the DCE 2022/2023
survey results, and the effectiveness of entrepreneurship education programmes in assessing entrepreneurship
competences among students. Therewith, in the analyses we could identify key entrepreneurship competences and
provide recommendations for improving DCE education and future research in this area.

Research approach

The problem was approached in three phases. As first, a literature review is conducted to create a theoretical
framework of the EntreComp research. Next, the methodologies chapter is used to form the approach on analysing the
available data related to EntreComp. As last, the results chapter is used to communicate the analysis outcomes to DCE.

Main research findings

Firstly, the literature review focused on entrepreneurship education, focusing more broadly on European policies on
entrepreneurship education and various definitions on EE. Thereafter, there is taken a specific look at EntreComp,
focusing on its complexities, challenges and usage. Finally, the focus was on the usage of the EntreComp framework
in research papers.

The output of the research mainly concentrates on relations between the variables in the EntreComp DCE dataset, and
therefore to provide recommendations for DCE on their research and education in this area. Two datasets for the minor
program’s technology-based entrepreneurship and international entrepreneurship and development were analysed. To
analyse the data in chapter 5, there was looked at the descriptive of both datasets.

If looked at mean values, the mean value for competence 9, “financial and economic literacy”, is in both datasets the
lowest. This means that the student groups don’t assess their selves very high in these EntreComp abilities at the start
of the minor programmes, scoring 3.64 for TBE and 3.83 for IED on average on a 7-point Likert-scale. In addition, the
highest scores were seen on competences 6 and 7, “self-awareness and self-efficacy” and “motivation &
perseverance”, scoring for all four entries higher than 5.5. Therefore, it’s recommended to focus more on awareness
on the competence “financial and economic literacy” within DCE education.

Three hypotheses were found significant using a t-test: the relation between self-employed parents and valuing ideas
(TBE), creativity on gender, and self-employed parents on uncertainty, ambiguity and risk (IED). All the other
hypotheses were found insignificant, meaning there was no difference observed between the two researched groups.
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Therefore, it’s recommended to emphasize the creativity competence under males, as the difference is significant with
females for both programs. For TBE it’s recommended to focus on the competence of valuing ideas under students
without self-employed parents, as there is a significant difference as well. As last, for IED it’s seen that people with
self-employed parents differ significantly on the competence uncertainty, ambiguity and risk, meaning handling
uncertainty under these groups can be emphasized.

As last, Cronbach’s alpha is used to test the internal validity of the dataset. Only one factor scores lower than 0.6
meaning, there is poor internal consistency within the competence. This is the case for competence 4 “valuing ideas”
for the TBE dataset, with a Cronbach’s alpha of 0.523. Furthermore, 2 factors score between 0.6 and 0.7, namely
“spotting opportunities” (0.694) in the TBE dataset and “valuing ideas” (0.682) for the IED dataset. The rest of all
Cronbach alpha score are all above 0.7, meaning great internal consistency.

Therefore, it’s recommended to revise the question around “valuing ideas”, by increasing the number of items in the
scale. By adding more items, a greater variation in the construct being measured can be captured, potentially
increasing the overall reliability. It is important, however, to ensure that the additional items are conceptually relevant
and effectively measure the construct of interest.

Chapter six of the master thesis presents a comprehensive discussion of the research findings, limitations, and
recommendations for future research in entrepreneurship education. It highlights the need to expand the sample
beyond DCE, consider other frameworks alongside EntreComp, explore additional variables influencing
entrepreneurial behaviour (to form new hypotheses), and improve survey design. The chapter suggests alternative
statistical approaches and the importance of examining growth over time to understand the development of
entrepreneurship competencies among students.

The research is relevant to DCE and entrepreneurship education in general, because of the proven need of researching
the use of EntreComp among students. The research demonstrates the lack of a nationwide EE policy, and DCE had
not analysed their survey data in full detail as well. Therefore, this research contributes to entrepreneurship education
in the Netherlands and gives a demonstration of possible ways to improve educational programmes for DCE.

Keywords: EntreComp, Delft Centre for Entrepreneurship, Entrepreneurship, Education.
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1. Introduction

This research explores and assesses the effectiveness of the EntreComp on students following education programmes
at Delft Centre for Entrepreneurship (DCE). At first, this chapter introduces the research problem. Thereafter, the
societal relevance and problem statement will be discussed. Then, the following main- and sub-questions are discussed
together with the research flow diagram. As last, the report structure is presented.

1.1. Problem description

Entrepreneurship education programmes have become increasingly popular in recent years, as more and more
universities are recognizing the need to prepare their students to become entrepreneurs (Gibcus et al., 2012). However,
the effectiveness of such programmes in developing students' entrepreneurship competences is still a matter of debate.
It turns out that it is sometimes difficult to gain insight into the current state of entrepreneurship education, since
entrepreneurship education is "not yet a standard practice in national monitors, in evaluations and documentation" in
the Netherlands (Baggen et al., 2018).

At the same time, in recent years, more and more research is conducted towards entrepreneurship education. This
resulted into the development of several standardized frameworks and competence models, such as the EntreComp
framework (Bacigalupo, et al., 2016) and the Lackeus’ framework on entrepreneurial competencies for the OECD
(Lackeus, 2015). What’s more, Lillevéli and Téks (2017) identified different competence models for “conceptualizing
the systematic process of entrepreneurship competence development”. So far, they identified several different
competence models, such as the UK, USA and Danish competence models for entrepreneurship education.

However, the Netherlands still lacks a qualitative evaluation methodology in entrepreneurship education (Baggen et
al., 2018). A problem also identified by Delft Centre of Entrepreneurship, where the focus is on technology-based
entrepreneurship education. DCE offers three Bachelor minor programmes worth 30 ECTS Credits, and a large variety
of different entrepreneurial Master courses from the Think-Act-Start set. As of now, DCE identifies difficulties to
assess the EntreComp framework and therewith the development of entrepreneurship competences among students
over the recent years.

Within this field, it is very interesting for DCE to research the effects of the EntreComp and other frameworks on its
education. The current lack of standardization within TU Delft on measuring technology-based entrepreneurship
competencies leaves room for new and refreshing insights for its education programmes.

Without an effective framework to assess these programmes, it is difficult to determine whether they are providing
students with the right skills and knowledge to succeed as entrepreneurs. In addition, existing competence frameworks
haven’t been studied and tested in detail within DCE. Therefore, the purpose of this research is to tackle DCE’s
knowledge gap and problem on how to properly assess and test the (developed) entrepreneurial competencies among
their students.

1.2. Scientific relevance

From an academic perspective, recent papers mainly focus on global standardization of entrepreneurship
competencies, mostly using rating scales. There is one concrete example of research by van der Valk (n.d.), in which
he analysed survey answers from minor students of DCE. The data originated from academic years 2011 to 2013, and
students could answer the questions using a 5-point Likert scale.

What’s more, Blenker et al. (2014) researched different methods in entrepreneurship education research. It emerged
that literature uses primarily descriptive forms of analysis. It’s considered as a serious limitation towards
entrepreneurship research, and the research mentioned the need for more refined forms of data analysis for more in-
depth investigations for entrepreneurship education research.
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What’s more, Margherita et al. (2016) researched the promotion self-assessment of the entrepreneurial competence
among students in Europe, also based on the EntreComp framework. It was concluded that still consensus need to be
reached “on how many questions can be asked to ensure an adequate response”.

Furthermore, the relative newness of the EntreComp model presents an opportunity for original research that explores
its effectiveness in a specific educational context. By examining the EntreComp framework's applicability and
proposing recommendations for improvement, this research contributes to enhancing the assessment practices at DCE
and potentially informs similar institutions seeking to assess entrepreneurship competencies.

In more detail, Ratiu et al. (2023) have done a bibliometric review and reviewed research trends around EntreComp.
The concluded that the analysis shows a lack of a common understanding and practice in using EntreComp, indicating
the need for support and direction in effectively promoting the learning process. In addition, they recommended that
the development of policies and best practices for implementing EntreComp in various educational programs and
contexts can be the subject of future research. This research is also discussed in more detail in chapter 3.3.4.

Overall, this research focusses on how to improve the assessment of entrepreneurship competencies for Delft Centre
for Entrepreneurship in a specific educational context. The current state-of-art literature leaves room for refined
research methods on this topic, and with the EntreComp model being a relative new phenomenon, means there is still
room to perform such research.

1.3. Societal relevance

Entrepreneurship education in general is crucial for the economic growth of a country and plays a vital role in
achieving sustainable development (Rashid, 2019). The research project's focus on improving the assessment methods
of the development of entrepreneurship competences for DCE is crucial in enhancing entrepreneurship education and
promoting sustainable development within countries.

One of the main societal benefits of this research is its potential to contribute to the development of better
entrepreneurship education programmes. By improving the assessment methods of the development of
entrepreneurship competences, this research can provide insights into the most effective approaches to developing the
skills and knowledge needed to succeed as an entrepreneur.

Already back in 2005, Van Der Hoeven and Rutte (2005) emphasized as Dutch government valorisation of research as
a task of the universities, and the need of stimulation of entrepreneurship within education.

Another significant societal benefit of this research is its potential to contribute to the creation of more sustainable and
innovative businesses (Liideke-Freund, 2019). Entrepreneurship is a vital driver of innovation and economic growth,
and sustainable entrepreneurship is essential for achieving sustainable development.

What’s more, entrepreneurship education is critical for the economic growth of a country, and it plays a vital role in
achieving the Sustainable Development Goals (ILO, 2017). The research project's focus on enhancing
entrepreneurship education by improving the assessment methods of the development of entrepreneurship
competences aligns with several of the SDGs, particularly those related to education (SDG 4), economic growth (SDG
8), and innovation (SDG 9). The relation between these SDGs and this research are highlighted within the following
table:

Sustainable Development Goals

There should be equal access to technical and higher education. Moreover, there should be an increase in the number of people
with relevant skills. DCE forms an important actor for providing high quality entrepreneurship education, on a technical
university for both engineering as well as non-engineering students. Moreover, DCE contributes to this SDG with development
relevant skills for decent work under students.

This SDG focusses on enterprise devel and therewith ic growth. M , there is the coupled target towards
promoting development-oriented policies supporting entrepreneurship, creativity and innovation. DCE contributes both to the
promotion of entrepreneurship among students, as well as the encouragement of being creative and innovative. In the education
programmes, students are motivated to come up with new business ideas.

There should be an increase to small-scale enterprises, to develop countries and an integration the value chains and markets.
Furthermore, scientific research should be encouraged and an upgrade in technological capabilities. As an university, TU Delft
and DCE both contribute to science and practical innovations within a variety of sectors.

Table 1: coupled sustainable development goals
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1.4. Research questions, problem statement and objective

This chapter focusses on setting out the main- and sub-research questions, that are to be answered in this research. In
addition, the problem statement and research objective are formulated.

1.4.1. Problem statement

The problem statement is based on the effectiveness of entrepreneurship education programmes in developing
students' entrepreneurship competences needs to be assessed, in which the EntreComp framework can be used to
identify key competences and provide recommendations for improving education and future research in this area.

1.4.2. Main research question
“How can the EntreComp framework be used to assess entrepreneurship competences among students following the
Delft Centre for Entrepreneurship education programmes?”

The main research question focuses on examining how the EntreComp framework can be utilized to assess
entrepreneurship competences among students following the Delft Centre for Entreprencurship (DCE) education
programs. The EntreComp framework serves as a reference model for understanding and assessing entrepreneurship
competences, providing a comprehensive framework that encompasses the knowledge, skills, and attitudes necessary
for entrepreneurial success.

This research question seeks to explore the practical implementation of the EntreComp framework within the specific
context of DCE's education programs. By investigating the application of the framework, the study aims to evaluate its
effectiveness in assessing the entrepreneurship competences of students and identify potential areas for improvement.
The main research question can be divided into the following sub-questions:

1.4.3. Sub-question 1

1. What is the EntreComp framework and how does it measure the entrepreneurship competencies?

This sub-question aims to provide a comprehensive understanding of the EntreComp framework. It involves exploring
the components, dimensions, and indicators of the framework to gain insights into how it measures entrepreneurship
competencies. The goal is to establish a solid foundation of knowledge about EntreComp as the assessment tool. This
is done in chapter three, in the literature review.

1.4.4. Sub-question 2

2. How effective is the EntreComp framework on assessing the entrepreneurship competences among students
for Delft Centre for Entrepreneurship?

This sub-question focuses on evaluating the effectiveness of the EntreComp framework specifically for assessing
entrepreneurship competences among students in the context of Delft Centre for Entrepreneurship. It involves
gathering empirical evidence through data analysis to assess the alignment between the framework and the
competences being evaluated.

1.4.5. Sub-question 3

3. What are recommendations to improve the development of entrepreneurship competences among students for
Delft Centre for Entrepreneurship?

This sub-question aims to provide practical recommendations based on the findings of the research. It involves
identifying potential areas of improvement in the development of entrepreneurship competences among students at
Delft Centre for Entrepreneurship. The recommendations could include modifications to the curriculum, teaching
methods, assessment strategies, or other relevant aspects to enhance the effectiveness and impact of entrepreneurship
education.
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1.4.6. Research objective

The objective of this study is to analyse the EntreComp framework, its survey results, and the effectiveness of
entrepreneurship education programmes in developing entrepreneurship competences among students, and to identify
key competences and provide recommendations for improving education and future research in this area.

1.5. Research flow diagram
Figure 2 shows the relation between research input, the research itself and the desired output for the research.
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Figure 2: Research flow diagram
The literature review is answered with sub-question 1. Therefore, literature is researched on the EntreComp
framework, as well as other entrepreneurship competences and frameworks that can be compared to get a good
understanding of the current related research. The concrete output will form the EntreComp analysis. Next,
there is chapter 4 methodologies, which answers sub-question 2. There, via other research, the forming of hypotheses,
and choice of statistical analysis technique, the basis for chapter 5 will be shaped. As last, sub-question 3 will have the
data-analysis results as output, as well as the education recommendations that will be formed for Delft Centre for
entrepreneurship.

1.6. Structure of this report

Figure 3 shows the steps and structure of the research methodology as carried out:

Iterations

Step 1: Problem Step 2: Literature "\ Step 3: Methodology Step 4: Data /" Step 5: Research Stop 6: Conclusion
identification Review analysis limitations
R i Entrep hip DCE 22/23 survey dat Test hypotheses EntreComp & DCE )
education ) scope Research findings
Systemn-of-interest —| Data preparation Internal validity . .
EntreComp policy Survey limitations Academic implications
d Hypotheses Statistical validation
o Statistical test selection
EntreComp research Statistical tests
e J N
Problem scoping Theoretical perspective Research methods Data-analyses Discussion Conclusions

Figure 3: research methodology flowchart

Chapter 2 describe the problem identification. Therefore, a stakeholder analysis will be performed, together with the
scoping and stating of the problems as identified. Chapter 3 discusses all selected and relevant literature around
entrepreneurship education, competences and assessment. From there, the foundation is formed around the current
state-of-art for Delft Centre for Entrepreneurship around these topics. Hypothesis could be formed on the research
questions, as well as research output as start for the next chapter. Chapter 4 discusses the methodologies and possible
(new) ways of experimental design to improve the assessment methods for DCE. Chapter 5 discusses the results from
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the analysis, based on literature, data analysis and consulting. Chapter 6 discusses the limitations of the research and
provides scientific recommendations. Finally, chapter 7 draws the conclusions by answering the research questions.
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2. Problem identification

In chapter 2, the problem to be addressed in the research was identified and outlined. This chapter serves as a
continuation of that process, by scoping down the situation and clarifying the research approach through a stakeholder
analysis. The stakeholder analysis aims to identify and analyse the stakeholders involved in the system-of-interest,
which refers to the specific context and environment in which the research is being conducted. By doing so, the
chapter provides a better understanding of the key actors, relationships, and interests that are relevant to the research
problem. Furthermore, this chapter presents the design approach that will be used in the research, based on the
stakeholder analysis. The design approach describes the overall methodology and research framework that will be
applied to address the research problem.

2.1. Stakeholder analysis

Part 2.1 identifies involved stakeholders, as highlighted in table 2. In their research towards contextual stakeholder
identification, Salado and Nilchiani (2013) emphasized that past research has focused on the process of finding
stakeholders by adopting stakeholder-centric techniques like brainstorming. What’s more, they identified that a
proper identification of stakeholder is the first step in tying the system of interest together and ultimately correctly
defining the problem of concern. This method is predicated on the idea of listing entities that are connected to the
system and then examining their interconnections to determine their relative relevance to the system (Bryson, 2004).

Stakeholders which play a role in Entrepreneurship education and a possible participatory system for the mission are identified.

Delft Centre for DCE focuses on technology-based entrepreneurship and embraces various research approaches, methods and teaching [ Improving | Direct
Entrepreneurship techniques (DCE, n.d.). entrepreneurship
(problem owner) education
DCE Students Follow education at DCE, to improve ial knowledge and ie Improving | Direct
entreprencurial
knowledge
Rijksdienst voor 02lab is an initiative of the RVO and the Ministry of Economic Affairs and Climate Policy, and wants to strengthen and Collaborate to | Indirect
Ondernemend embed the entrepreneurial spirit in education (RVO, 2023). strengthen
Nederland (O2lab) entreprencurial spirit
European To provide EU policies with independent, evidence-based scientific and technical support throughout the whole policy cycle Policy making | Direct
Commission (Bacigalupo et al., 2020).
(EntreComp, JRC)
TU Delft TU Delft is working on solving global challenges for new generations of society train responsible engineers and push the Research benefits | Indirect
boundaries of engineering sciences (TU Delfi, 2023). Awareness
OECD OECD is here to promote policies that will improve the economic and social well-being of people around the world (OECD, Policy making | Indirect
2023).

Table 2: Identified stakeholders

2.2. System-of-interest

This part aims to clearly define the system-of-interest (SOI) for the identified problem. Wasson (2005) defines the SOI
as follows: “The system consisting of a MISSION SYSTEM and its SUPPORT SYSTEM(s) assigned to perform a
specific organizational mission and accomplish performance-based objective(s) within a specified time frame”. In
addition, the International Council on Systems Engineering (INCOSE) defines the SOl as “The system whose life cycle
is under consideration” (Kinder, 2012). In this case, the SOI is sketched to clearly define what is considered and what
not.

Non-engineering education

Subsystem
partly in scope
Education
EntreComp framework .
Subsystem improvements
in scope
Entrepreneurship
frameworks DCE
Framework

System-of-Interest: DCE Education

Figure 4: System-of-interest
As can be seen in figure 4, it’s clear that non-engineering is partly in scope. This research is focussed on TU Delft a

technical engineering university. In addition, for this research the focus is particularly on the EntreComp, as it’s
considered one of the most important recent frameworks within the entrepreneurship education research field.
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Therefore, other entrepreneurship frameworks are subsystems outside the scope. In the end, the focus is on the
subsystems in scope looking at the design of education assessment improvements for DCE, as well as creating an
outcome framework based on the data-analysis in this research, based on assessments under students for the study
years 2022/2023.

2.3. Relevant design approach to CoSEM

This master thesis is linked to the study programme Complex Systems Engineering and Management. A CoSEM
engineer does not design the system but designs an intervention that is intended change some processes within the
system Educating is often seen as “a process of knowledge transfer”. You can also think of it as a process of changing
the way other people think by changing their mental models. Processes of knowledge transfer are themselves shaped
by socio-technical artifacts such as schools, universities, courses, electronic learning environments, etc. (Bots, 2021).
Therefore, the design of assessment is seen as a socio-technical system.

Technical subsystem

]

PROTOTYPE

DEFINE

Joh
LS |
* EMPATHIZE
Institutional

Rules, roadmap | N arrangement

¥

Intervention

Process

Design thinking is a non-linear, iterative process which seeks to understand users, challenge assumptions,
redefine problems and create innovative solutions to prototype and test.

Figure 5: CoSEM design principles (van der Spek, 2022)

CoSEM engineers intend to design an intervention, because of the interaction between three elements: the technical
subsystem, the process perspective and institutional arrangements.

The technical perspective involves the identification of the technical tools and resources required to design and
implement the assessment methods. This could include digital tools, software programs, and other technological
infrastructure required to support the assessment process.

The institutional perspective involves the identification of the stakeholders involved in the assessment process, such as
students, teachers, academic institutions, and external organizations. This perspective considers the policies,
regulations, and procedures of academic institutions and other external organizations that may impact the assessment
process.

The process perspective involves the identification of the processes required to design, implement, and evaluate the
assessment methods. This perspective considers the workflows, timelines, and activities required to complete the
assessment process, from the initial design phase through to the evaluation and feedback phase.

2.4. Delft Centre for Entrepreneurship’s situation
The problem owner in this situation is Delft Centre for Entrepreneurship (DCE). For DCE, two bachelor programmes
of 30 EC are focussed on:

1. Technology-based entrepreneurship: “provides a foundation for students who want to combine their technical
knowledge with entrepreneurial skills to create, recognise and exploit new market opportunities. You can analyse
markets and estimate technological developments. You can analyse start-up organisations and recognise and, if
necessary, exploit opportunities in the market”. See appendix H for full information on the flyer.
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Figure 6: Course overview for Technology-Based Entrepreneurship (DCE — TU Delft, 2023b)

2. International entrepreneurship & development: “allows students abroad to develop technical solutions for complex
challenges contributing to socioeconomic development. You will work in multidisciplinary teams to solve a
challenge assigned to you by a project provider. Most of these challenges are located within developing and
emerging markets and focus on achieving environmental, social or economic pro-poor impact. You will learn how
to manage and work on a technology-related project in a different cultural and institutional setting with your
team”. See appendix H for full information on the flyer.

Q1 Q2
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©
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o0 Preparation for Intercultural Research .
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/

Figure 7: Course overview for the International Entrepreneurship & Development (DCE — TU Delft, 2023a)

2.5. Conclusion problem identification

Chapter 2 of the research identifies and outlines the problem to be addressed, while also scoping down the situation
and clarifying the research approach through a stakeholder analysis. The stakeholder analysis aims to identify and
analyse the stakeholders involved in the system-of-interest, providing a better understanding of key actors,
relationships, and interests relevant to the research problem.

Additionally, the chapter presents the design approach that will be used in the research, based on the stakeholder
analysis. The design approach describes the overall methodology and research framework that will be applied to
address the research problem. It further defines the system-of-interest for the identified problem, considering what is in
scope and what is not. The research focuses on the subsystems within the scope, specifically looking at the design of
education assessment improvements for DCE and creating an outcome framework based on data analysis.

The design approach follows the principles of CoOSEM and involves the interaction between the technical subsystem,
process perspective, and institutional arrangements. The DCE's situation is outlined, with a focus on two bachelor
programs: technology-based entrepreneurship and international entrepreneurship & development, providing an
overview of the courses offered for each program.
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3. Literature review

In chapter 3, a literature review is conducted. This chapter intends to give a thorough overview of how a literature
study on entrepreneurship education and EntreComp was conducted. The review was done utilizing scientific
databases like Google Scholar and Scopus. The development of entrepreneurial education policy documents was also
looked at, on different geographical levels. First, the foundation and method of collecting the literature is presented.
Thereafter, there is looked at the development and various definitions on entrepreneurship within education systems, to
provide an overview and to form a foundation of what is discussed.

Then, several policy agendas and research are discussed, including entrepreneurship education strategies and following
action points for member states within the European Union. In addition, an explanation is given on the EntreComp
framework to form a good understanding of the usage. Also, scientific case-study EntreComp research are discussed
and presented. Finally, knowledge gaps are presented, including a synthesis of all literature scoped down to the
specific DCE situation. This all with the aim to form the starting point for chapter 4, where the methodologies for
carrying out the data analysis on DCE EntreComp student survey data is discussed.

3.1. What is entrepreneurship education?
Up to now, a lot of research has been done into entrepreneurship education, with a wide variety of definitions proposed
by researchers in literature.

3.1.1. Various entreprencurship education definitions

Entrepreneurship education is a field that focuses on equipping individuals with the skills and knowledge necessary to
start and manage their own businesses. The purpose of entrepreneurship education is to promote entrepreneurship as a
means of economic growth and job creation (Maina, 2013). This way of education is designed to encourage the
development of entrepreneurial behaviour, skills, and competencies, with the goal of producing successful
entrepreneurs. However, there are many different institutes and possible definitions within this field, so it’s useful to
elaborate on some of those definitions.

Mani (2015) defines entrepreneurship education as “as a collection of formalized teachings that educate anyone
interested in business creation”. What’s more, Peridou et al. (2009) identified entrepreneurship education as it “helping
in motivating the entrepreneurial initiatives through enhancing entrepreneurial mindset among the students”. In their
research towards learning outcomes in entrepreneurship education within higher education settings Wong and Chan
(2021) learned that “efforts should be made to understand terms and categories of learning outcomes appropriate for
higher education, to enable more effective and efficient teaching and learning”.

Over the past years, entrepreneurship education became a more important topic within the education agenda. In fact,
the European Commission (2007) including entrepreneurship as one of the eight European Key Competences for the
educational systems in member states.

ICF (2015) demonstrated that EE students “are at lower risk of unemployment, they earn more and are more often in
leadership positions and are more likely to start their own business”. What’s more, people starting their own venture
having followed EE seemed more ambitious and knowledgeable in the end.

3.1.2. EU-hub outcomes

EU-Hub (2019) checked the pulse of Entrepreneurship Education in Europe via a survey among all member states,
also called the entrepreneurship education monitor. Countries were divided in north, south, east and west and
respondents included NGOs, ministries and research institutes. What is striking, is that the Netherlands didn’t have
enough respondents (minimum of 5) to participate in the results of the survey. The survey showed interesting results
regarding national strategies on EE. The three alternatives are based on the analysis of Eurydice report (2016), in
which “Entrepreneurship Education at School in Europe” was researched, and are as follows:

1. Alternative 1: “a specific strategy, which focuses exclusively on entrepreneurship education (often developing
a common vision across government, reflecting policy priorities for a range of ministries)”

2. Alternative 2: “a broader education related strategy incorporating objectives for entrepreneurship education,
such as education and training, youth or lifelong learning strategies.”
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3. Alternative 3: “a broader economy related strategy featuring entrepreneurship education, such as
entrepreneurship, employment or SME development strategies.”

% EntreComp and European Cooperation within EE : .
West 29.03% P e aee Higher Education

West 22.58%

8
| ‘ I ‘ Iii
West 48.39% 25 Iii I.i Iii ii 3-20
N Al respondents Region North Region Soutl Region West Reglon East
z 5
* miamaware of EntreComp  mWe use EntreComp  m European cooperation is important in EE

Figure 8: division of national strategies on EE for western countries (left), use of EntreComp (middle) and improvements of
entrepreneurship education (right) (EU-hub, 2019)
It was concluded that in general, alternative 2 “the majority of countries seem to move towards a broader education
related strategy incorporating objectives for entrepreneurship education, such as education and training, youth or
lifelong learning strategies, and moving away from specific EE strategies” was observed. And more specific, for the
western countries it was concluded that 48,39% identified alternative 2 as most used national strategy.

What’s more, it’s remarkable that around 63% of the respondents is aware of the EntreComp framework, while a way
lower number, around 47% percent does use the EntreComp framework. This proves there is a lot of improvement
seen the absolute difference between awareness and usage of the framework. It’s good to see that around 76% of the
respondents’ value European cooperation in EE. On a scale of 5, an average rating of 3.2 was given for improvement
regarding implementation of EE. 77% of respondents agree or strongly agree that improvement is progressing.

What would be, in your opinion, the most effective way to
drive up student’s participation in entrepreneurship
education in your country? By regions.

® YES ®Not sure ®NO

West
N West 48.57%
) 34.29%
West 17.14%

Figure 9: effective ways to drive up student’s participation in EE (left) and inclusiveness of practical experiences as part of the
curriculum (right) (EU-hub, 2019)

Figure 9 shows the results of effective ways to drive up student’s participation and the ratio of practical experiences as
part of the curriculum. As spotted, for the western countries it seems that EE should be compulsory in initial teacher
training. As second, there should be continuous professional development in EE for all teachers. As last, the education
monitor demonstrated that only 48.57% includes practical experiences as part of the curriculum.

3.1.3. European policy’s on EE
In 2014, the European Commission (2014) published a policy guidance document to “support improvements in
the quality and prevalence of entrepreneurship education across the EU Member States, providing direction for the
next steps in the entrepreneurship education policy agenda at EU and national level”. The following objectives for
entrepreneurship education were identified:
1. “Promoting the development of personal qualities such as creativity, spirit of initiative, risk-taking and
responsibility that are relevant to entrepreneurship”.
2. “Raising students’ awareness of self-employment as a career option (the message being that you can become
not only an employee, but also an entrepreneur)”.
3. “Providing the business skills that are needed in order to start a new venture”.
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Appendix B further draws EE strategy phases of development, including EE strategy requirements and different policy
requirements as drawn by the thematic working group.

Lilischkis et al. (2021) published a guide to fostering entrepreneurship education commissioned by the European
Union. It contained five key actions towards “a digital, green and resilient Europe”. Every key action is deepened into
three action points on a European, national and local level. In their report, Lilischkis et al. (2021) named that Europe
needs people with entrepreneurial competence, i.e., “people with the right knowledge, skills and attitudes to turn ideas
into action for the betterment of our society”.

In the report, it was recommended that EE should combine experiential learning, competence building and a mind shift
among students. Additionally, the report demonstrated that EE becomes increasingly important EU’s policy
development being part of EU’s “green and digital transitions and the post-COVID-19 economic recovery
programmes”. Furthermore , it was stated that governments and educational institutions can specifically use
EntreComp to create curricula, learning activities, and to promote entrepreneurship as a skill in all areas of education.

Lilischkis et al. (2021) also named key points for the research agenda for EE. They identified that there are still many
important questions around EE that require research. Several key research questions were identified, including:

* “How should EE be implemented in initial teacher training and in continuous professional development?”

* “What methods and tools of EE and of measuring students’ performance work well in different contexts?”

* “What are the benefits and impacts of entrepreneurship education? How can these benefits and impacts be soundly
measured?”

Appendix D details all action points for fostering entrepreneurship education even more.

3.1.4. Effects of entrepreneurship education and ecosystem
This chapter looks at the effects of entrepreneurship education and it’s ecosystem, as defined by the European
Commission (2014), thematic working group on entrepreneurship education.
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Figure 10: potential effects of entrepreneurship in education on society and economy (European Commission, 2014)

Figure 10 shows the potential effects of entrepreneurship in education on society and economy. Aspects such as
workforce development, entrepreneurial culture and new business growth are highly rated effects of entrepreneurship
education within societies.
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Figure 11: Entrepreneurship Education Ecosystem (European Commission, 2014)
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Figure 11 places the learner at the centre and surrounds them with components that influence the larger ecosystem for
entrepreneurship education. Together, they situate the educational system in the larger economic and social society,
recognizing the importance of entrepreneurial education as a precondition for workforce growth, social well-being,
employability, and the establishment of new businesses.

The ecosystem operates on several different scales, and institutional focus is quickly becoming a key factor in the
creation of EU-level policy in this area. An institutional strategy is essential if entrepreneurship in education is to
become a fundamental and ingrained component of education and training. This indicates both support for
entrepreneurship instruction and an entrepreneurial mindset within the educational institution. This does not imply that
schools start operating as businesses, but rather that the institution is better equipped to seize opportunities or adapt to
change as the entire ecosystem works to foster entrepreneurship (European Commission, 2014).

Three action points were named by the thematic working group:

1. “This Action supports mobilities for learners and staff, to undertake a learning and/or professional experience
in another country, and entrepreneurship education is relevant to the anticipated outcomes of these mobilities”
(European Commission, 2014).

2. “Cooperation for Innovation and the Exchange of Good Practices. There are three areas of relevance in this
Action including transnational Strategic Partnerships, Knowledge Alliances and Sector Skills Alliances”
(European Commission, 2014).

3. “Support for Policy Reforms includes opportunities for Prospective Initiatives linked to entrepreneurship
education, with Forward Looking Cooperation Projects to try out new policy approaches or Policy
Experimentations to pilot up-scaled versions of proven methodologies” (European Commission, 2014).

3.1.5. Entrepreneurship education in the Netherlands

Figure 12: overview of countries with EE definition and EE education strategies (Eurydice, 2016)

In figure 12, two maps show an overview of countries with a specific definition on entrepreneurship education and
specific education entrepreneurship strategies. A third of nations adopt their own national definition of
entrepreneurship education, whereas around half of nations follow the European definition. There is no widely
accepted definition of entrepreneurship education in the national context in over ten nations. Most national definitions
of entrepreneurship education have the same thorough understanding as the European Key Competence definition. Its
function and goal are reflective of both the broader context of an individual's life and the setting of work and business.
Eurydice (2016) concluded that the Netherlands currently lacked a national policy for entrepreneurship education. The
Netherlands has a more comprehensive plan for entrepreneurship and innovation, and the need to improve education
and training is clearly emphasized. For example, there is a call for stronger collaboration between business and
education while connecting to past and present EE initiatives. However, over the past few years, the Netherlands has
the O2lab initiative (see table 2) to improve the collaboration between education institution, governments and various
industries. What’s more, TU Delft has a clear mission statement on entrepreneurship education: “Integrate Delft
Global into TU Delft education programmes and intensify “maker space” education, digital learning and capacity
building in target countries. Entrepreneurship: A research and training programme on how to become an
entrepreneur in low-resource countries together with Innovation & Impact Centre, Delft Centre for Entrepreneurship,
YES!Delft” (TU Delft, 2023b).
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3.2. The EntreComp framework explained

The EntreComp framework is a tool for assessing and developing entrepreneurship competences, designed by a
consortium of researchers funded by the European Union. It is considered as a “a common approach to support the
development of entrepreneurship as a competence”. It was founded and designed by a Joint Research Group, on the
initiative of the Directorate-General for Employment, Social Affairs and Inclusion of the European Commission. The
objective of the study was to “develop a common conceptual approach, which could support the development of
entrepreneurship competence at European level (Margherita et al., 2016).

The framework includes a range of entrepreneurship-related competences that are organized into three main
categories: Ideas and Opportunities, Resources, and Into Action. It is designed to be used in entrepreneurship
education programs to help students develop their entrepreneurial skills and knowledge. What’s more, Margherita et
al. (2016) assigned the following definition to the framework:

“The framework describes entrepreneurship as a transversal competence, which can be applied by citizens to all
spheres of life from nurturing personal development, to actively participating in society, to (re)entering the job
market as an employee or as a self-employed person, and to starting up ventures (cultural, social or commercial).”

Furthermore, Lilischkis et al. (2021) stated that the ambition of EntreComp is that stakeholders utilize EntreComp to
support policy and practice to create entrepreneurial skills, assess entrepreneurial competences, to assist education
programmes, to deliver entrepreneurial skills, design learning programs, and certify skills in any context.

The EntreComp framework comprises 15 competences, which are divided into three main categories. In appendix A, a
more elaborated explanation of all competencies is provided:
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Figure 13: EntreComp framework visualized (Margherita et al., 2016)

The first category, Ideas and Opportunities, includes five competences that relate to the identification and evaluation of
business ideas. These competences are Spotting opportunities, Creativity, Vision, Valuing ideas, and Ethical and
sustainable thinking.

The second category, Resources, includes five competences that relate to the management and utilization of resources
to create and run a successful business. These competences are Self-awareness & self-efficacy, Motivation &
perseverance, Mobilizing resources, Financial and economic literacy and Mobilizing others.

The third category, Into Action, includes five competences that relate to the implementation of business ideas and the

management of a growing enterprise. These competences are: Taking the initiative, Planning & management, coping
with ambiguity, uncertainty & risk, Working with others and Learning through experience.
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Each of these competences is further subdivided into more specific skills and knowledge that are necessary for their
development. For example, the competence of "Opportunity identification" includes skills such as identifying unmet
needs, recognizing trends and patterns, and identifying potential customer segments. In Appendix A, there is an
elaborated explanation of EntreComp presented.

The EntreComp framework is designed to be flexible and adaptable to different contexts and settings. It can be used by
entrepreneurship educators, business trainers, and policy makers to design and evaluate entrepreneurship education
programs, training courses, and policies.

The framework is also supported by a set of guiding principles that underpin its design and use. These principles
include the importance of ethical and sustainable entrepreneurship, the need for continuous learning and development,
and the recognition of the diversity of entrepreneurship contexts and practices.

The EntreComp framework has been widely adopted and used in entrepreneurship education programs in Europe and
beyond. It has also been used by policy makers to design and evaluate entrepreneurship policies and initiatives.

3.2.1. How is EntreComp used

The framework EntreComp, which was introduced in 2016, offers a mechanism for comparing the 15 competencies of
the framework with the existing entrepreneurial training and services. Early adopters have utilized the framework as a
checklist for creating new training or employability support initiatives as well as to define the abilities required for
entrepreneurship education. To support proposals, bids, and policy actions relating to entrepreneurship and
employment, EntreComp has been used strategically. The framework has been used as a guide for identifying abilities
that may or should be developed to help the development of entrepreneurial skills and mindset, as well as a reference
tool for general skills analysis. Additionally, the mapping of current entrepreneurship education and services
considering the framework's 15 competences, which prompted the revision of training courses. Most of the cases
reviewed focused on all the competence areas, and the cases primarily addressed all of them (McCallum et al., 2018).

3.2.2. Key factors for EntreComp
This chapter describes the key success factors as identified in literature for the EntreComp framework.

KEY SUCCESS AND ENABLING FACTORS

Figure 14: Key success factors for EntreComp (McCallum et al., 2018)

Figure 14 describes the key factors for success for the EntreComp framework. The key factors supporting the
widespread adoption of EntreComp are depicted in light blue. The important enabling components of successful
EntreComp implementations are highlighted in pink. The following key success factors are defined by McCallum et al.
(2018):

e “The EntreComp holistic approach” goes beyond the limited view of entrepreneurship that focuses just on
economics and earning a profit, which is typical of many constrained approaches to entrepreneurship
education. EntreComp is an enriching view containing five teen competencies and using different perspectives
which must be looked from.

e “A common language” which makes it easier for decision-makers, teachers and policymakers to agree on
what entrepreneurial competences are.
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e “The trustworthiness of EntreComp” resulting from study, reaching an agreement, and receiving the European
Commission's support, meaning there is a European wide consensus.

e “An easy-to-understand visual” the framework image helps to understand the competencies and meaning.

e “The flexibility of EntreComp” since it is both descriptive and non-prescriptive and may be tailored to suit
various demands and usage circumstances. It can be used for education purposes but also in working
environments and of course in many different industries.

e “The user-friendliness of EntreComp” it is simple to implement, with higher levels being utilized to increase
awareness and learning outcomes being used to build interventions.

What’s more, McCallum et al. (2018) identified the following enabling factors for EntreComp:

e “Continued and sustained high-level support and commitment” to EntreComp from the EU level in order to
preserve the framework's stature as a reliable and scientifically supported tool, backed from a governmental
perspective.

e “Champions at the individual or organisational level” committing to integrating EntreComp into their strategy,
plan, and delivery used on different levels.

e “A mindset shift” specifically in the direction of realizing the necessity of mainstreaming entrepreneurship
competencies along the employability journey.

3.2.3. Challenges for EntreComp

McCallum et al. (2018) noted that there are several common challenges that users face when working with the
framework. These include the complexity of the framework, which some users find difficult to navigate due to the
language used within the learning outcomes, and questions about the number of progression levels and granularity
between each level. Additionally, the general nature of the EntreComp learning outcomes means that they need to be
adapted to specific contexts, which can be a challenge for users. Lack of awareness among stakeholders and the
current lack of connection between policy and industry are also challenges for EntreComp. Finally, there is a need for
further guidance on the co-working of EntreComp and DigiComp competences, as no amalgamation of the two
frameworks has been reported, even in cases where both frameworks are applied. These common challenges are
discussing in the following table:

Challenge EntreComp relation

Complexity e The lower levels of specificity in EntreComp can be
complex, with some users finding the language used
within the learning outcomes too complex.

e Some users also had questions about the number of
progression levels and the granularity between each level.

Need for adaptation e EntreComp learning outcomes are general enough to be
applicable across sectors, but they need to be adapted to
become specific to a context.

Lack of awareness e A lack of awareness of EntreComp among wider
stakeholders was a challenge for many organizations, who
needed to raise awareness and build understanding in
order to get buy-in to the use of the framework.

Lack of ecosystem integration e The current lack of connection between policy and
industry is a challenge (but also an opportunity) for
EntreComp, as the framework can facilitate a mindset
shift between business and policy.

Co-working frameworks e The co-working of EntreComp and DigComp
competences is complex, and further guidance is needed.
No amalgamation of the two frameworks has been
reported, even in cases where both competence
frameworks are applied.

Table 3: Common challenges within EntreComp

3.3. EntreComp in research papers
This section looks at the usage of EntreComp in other research papers.
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3.3.1 Assessing student competences in Norway and recognition of prior learning (RPL) (Nystrom, 2020)
In her research towards recognizing and assessing student entrepreneurship competences, Nystrom (2020) interviewed
62 third year business students at a higher education institute in Finland. In the review, the focus was on finding
patterns related to perceptions of the EntreComp framework. From the research results, the following became clear:

1. “The framework provides a common language “
Participants compared generic competences with entrepreneurial competences, leading to a reflection process. In that
process, terms and competences were used from the EntreComp framework. The EntreComp therefore helped creating
a generic, standardized language to compare between students in their discussions.

2. “The framework facilitates awareness of one’s own entrepreneurial competences”
Within the focus group, only 14 percent of the informants were entrepreneurs. It was observed that students were able
(after discussion) to link entrepreneurial competencies to activities in the past. This means students created more
awareness about their entrepreneurial skills, even when not knowing they already had experience with it in the past.

3. “The framework bridges academic and working life”
It helped students matching competences “sought in working life”, facilitating deliberate planning and profile building.

In addition, Nystrom (2020) emphasized the importance of “recognition of prior learning” (RPL). She identified that
“students increasingly acquire competences and knowledge in non-formal and informal (extra- curricular) settings”,
allowing HEI’s to “to shorten students’ graduation times and introduce flexibility into the curriculum”. An important
factor for RPL is the assessment and acknowledgement of a student’s individuals’ competence. The assessment of
prior learning is primarily acquired through experiences, i.e., to engage in entrepreneurial activities, allowing the
teachers to design their curriculum in a more flexible way (Cooper et al., 2017).

In the end, it was concluded that “HEI students need a common language and information about competences
frameworks in order to successfully initiate processes of recognizing and assessing entrepreneurial learning”. What’s
more, “to initialize RPL processes, learners must be aware of their own entrepreneurial competences and the
experiences that have constructed their knowledge”. This research made the importance of competence frameworks for
the assessment of a student’s competence, and the EntreComp helps in identifying these competences. Moreover, it
initiates and fuels entrepreneurial possibilities, allowing more extra-curriculum experiences and more flexible
education programmes.

3.3.2. Learning process towards entrepreneurial competence

Migo and Cungu (2023) researched the learning process towards entrepreneurial competence. It was mentioned that
teachers should master the concepts of entrepreneurship education so they can apply specific competencies, methods,
and tools to encourage students' confidence, flexibility, leadership, and initiative. In this research, an online survey was
created to gauge the level of entrepreneurial competency among Albanian teachers to better understand this
competency. The purpose of the survey was to examine the growth of teachers' entrepreneurial skills as well as their
entrepreneurship education and training. The survey's research objective therefore is to assess how entrepreneurial
education competence is acquired and how it is applied in pre-university education institutions. Results from the
survey showed how important it is for teachers to develop entrepreneurial skills at every stage of their careers,
beginning with initial teacher training.

From the Eurydice (2016) report, two main approaches within entrepreneurship education could be distinguished. One
method emphasizes learning goals related to employability, active citizenship, and entrepreneurial abilities for life and
work. This approach treats entrepreneurship education in a broad sense related to European key competencies. The
second strategy has a more focused objective, emphasizing learning objectives associated with entrepreneurial and
business engagement in entrepreneur- oriented education (Wach, 2014).

In 2012, the Albanian educational policies and legislative framework were changed by the European approach towards
entrepreneurship education. This is credited to the competence of entrepreneurship, which was added to Albania's
legislative and policy framework for education in 2012 for the first time. According to recent studies (Ndou et al.
2018), entreprencurship education influenced individuals' risk-taking behaviours, the creation of new businesses, and
their propensity to work for themselves. According to the dual-pronged approach, entrepreneurship education should
help students learn to be more self-reliant in their learning, to strive for their goals, to be creative, to find possibilities
that already exist, and to survive in a complex world. Another objective is to encourage students to participate actively
in the job market and to view entrepreneurship as a natural career choice (Seikkula-Leino et al. 2019).
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Entrepreneurship education aims to foster innovative thinking, a strong sense of self-worth, and empowerment in
addition to educating people how to manage a firm. Entrepreneurship education instils a sense of responsibility in
students by encouraging them to take charge of their own learning. It also helps students recognize and seize
opportunities, encourages inventive learning, fosters confidence in one's own abilities, pushes them to take risks, and
fosters teamwork. The main contributors to achieving the objectives of entrepreneurship education and providing
students with entrepreneurial competencies, nevertheless, will be teachers. However, recent studies have shown that it
has been difficult for teachers to integrate entrepreneurial education.

Migo and Cungu (2023) state that the “assessment of teacher competence on entrepreneurship education, the factors
that influence its mastery and the mechanisms of implementing teachers’ skills on entrepreneurship education have not
been treated sufficiently”. Despite the volume of research on the significance and the part that entrepreneurship
education plays in a student's development, enabling him to "turn ideas into actions, ideas that generate values for
someone other than yourself," there is a gap in the research on the preparation of teachers with the competencies and
skills necessary to serve as a bridge between entrepreneurship education and the students.

Therefore, their methodology was based on an online questionnaire in which the level of recognition of entrepreneurial
competence by the teaching staff is measured. By emphasizing the factors that contribute to acquiring this competency,
such as university studies, in-service training within the context of teachers' professional growth, and support from
policies and regulations, the article seeks to assess the entrepreneurship competencies of teachers. The goal of data
interpretation is to demonstrate if the current educational program satisfies the objectives of entrepreneurship
education.

The study's findings suggest that entrepreneurship competency in education needs to be improved in terms of teaching
proficiency, pre-service teacher preparation programs, in-service training, curricula, and stakeholder collaboration with
the school. The limitation of this study is that more factors should be considered to further explore teachers’
competencies in entrepreneurship education and the relationship between teachers’ knowledge and skills and
entrepreneurship competencies. An analysis according to the teacher’s professional profile should be added to the
questionnaire to highlight different levels of entrepreneurship education obtained in different profiles of the teaching
profession.

3.3.3. EntreComp framework and its relation to start-up behaviour (Joensuu-Salo et al., 2022)

In their study towards testing the EntreComp framework and its relation to start-up behaviour in, Joensuu-Salo et al.
(2022) demonstrated that EntreComp has a relationship to start-up behaviour and is responsive to role models and
prior entrepreneurial experience but is not sensitive to gender or educational level. The findings further demonstrate
that EntreComp is unidimensional even if its design suggests three discrete sections. For creating variables, the
EntreComp framework was used. The full framework consists around 442 learning statements, and therefore is not
used fully. The five sub-competencies are described by hints and are used as basis for creating the variables. A seven-
point Likert scale was used to evaluate and answer the questions.

3.2.1 Ideas and opportunities.
ECI: I use my imagination and abilities to identify opportunities for creating value.
EC2: 1 develop creative and purposeful ideas
EC3: I work towards a vision of my future.
EC4: I make the most of ideas and opportunities.
EC5:
322 Resources Hypothesis Result

sess the consequences and impact of ideas, opportunities and actions.

EC6: I believe in myself and keep developing

H1: EC is a three-dimensional concept Not confirmed
H2: EC 1s higher among higher education students than among secondary Not confirmed
level students

H3: Men have higher EC than women Not confirmed
H4: Individuals with entrepreneurial role models have higher EC than Confirmed
individuals with no role models

H5: Individuals with prior start-up experience have higher EC than Confirmed
individuals with no experience

H6: Nascent entrepreneurs have higher EC than other students Confirmed

H7: EC explains the start-up behaviour of students Confirmed

ECT7: I know how to stay focused and do not give up.
EC8: I gather and manage the resources I need.
EC9: I have a good understanding of financial and economic issues
EC10: I inspire, enthuse, and get others on board.
3.2.3 Into action.
EC11: I initiate processes that create value and can take up challenges.
EC12: I know how to prioritize, organize and follow-up.
EC13: I make decisions, thus dealing with uncertainty, ambiguity and risk
EC14: I know how to team-up, collaborate and network.

EC15: I reflect and learn from both success and failure, my own and other people’s.

Table 4: variables and hypothesis results (Joensuu-Salo et al., 2022)

The study finds that EC has a unidimensional structure, with cognitive, functional, and behavioural factors reflecting
the same construct of EC. The proposed scale contains items measuring different aspects of EC, making it a suitable
instrument for measuring EC. The study suggests that EC is more action- and potential-oriented, emphasizing attitude
and orientation to the social environment, rather than knowledge resources per se. The study also found no statistically
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significant difference in EC between secondary level and higher education students, nor between men and women.
Therefore, it calls to question some common assumptions based on earlier studies concerning women's entrepreneurial
competence, attitudes, intentions, and actions. The observed gender differences in entrepreneurship arise from factors
other than competence, such as cultural values and constructions of entrepreneurship.

3.3.4. Bibliometric analysis of current research on the EntreComp framework (Ratiu et al., 2023)

In their research, Ratiu et al. (2023) presents a bibliometric analysis of the current research on the EntreComp
framework, based on publications from June 2016 to June 2022. Therewith, the study offers recommendations for
future research in entrepreneurial competences and other related fields that could help practitioners, policy makers,
researchers, etc. in their work.

The EntreComp framework has been used in various studies to investigate its effectiveness in developing
entrepreneurship competencies in different educational programs and curricula. Quantitative content analysis, face-to-
face interviews, and surveys with program leaders or experts were used in these studies. While some programs include
entrepreneurship competencies as a feature in their program documentation, others do not. Experts in one study agreed
that all 15 EntreComp competencies were essential for trainees, and training programs should address them all (Ratiu
et al., 2023).

However, another study noted a lack of reference to enterprise in program documentation and confusion of language
associated with enterprise and entrepreneurship. Future research is needed to determine the extent to which
entrepreneurship competencies are considered key aspects in the training process at different international universities.
The EntreComp framework has been widely recognized as an important driver of competence in entrepreneurial
education in different transnational contexts. However, there is a lack of shared vision and development of practice in
the use of EntreComp, and there is a need for support and guidance in promoting the learning process to support
successful adoption and adaptation of the policy-driven frameworks (Ratiu et al., 2023).

Comparative studies have been conducted to analyse the relationships between the EntreComp framework and other
measures, such as entrepreneurial intention, start-up behaviour, and entrepreneurial self-capital. The results of these
studies indicate that opportunity identification and evaluation, commitment, decision-making, and team organization
(soft skills) positively influence the development of entrepreneurial intention more than the high level of specific
knowledge (e.g., on economics, finance, legal). A direct significant correlation relationship was observed between
EntreComp competencies and entrepreneurial intention and entrepreneurial self-capital (Ratiu et al., 2023).

Studies have also shown a significant improvement for the subjects who have used EntreComp in their activities, some
of which are related to real-life practice (e.g., nurse practitioners, agriculture technicians). EntreComp has been used as
a base for self-assessment tools for assessing entrepreneurial competencies/skills. For future developments of the
instrument, it was suggested to include illustrative diagrams to visualize strengths and areas for improvement and to
expand it with areas that would allow sustainability competencies to be evaluated more specifically (Ratiu et al.,
2023).

In conclusion, the EntreComp framework has been effective in developing entrepreneurship competencies in different
educational programs and curricula. However, there is a lack of shared vision and development of practice in the use
of EntreComp, and support and guidance are needed to promote the learning process successfully. Future research is
needed to determine the extent to which entrepreneurship competencies are considered key aspects in the training
process at different international universities (Ratiu et al., 2023).

3.4. Formulation of hypotheses

To test data and to form good conclusions, it’s good to form hypotheses to be researched. In research involving data
analysis, hypotheses are essential. The alternative hypothesis (H1) contends that there is a substantial difference
between the means of the two groups, contrary to the null hypothesis (H0O), which contends that there is not. A
thorough and objective review of the data is ensured by this hypothesis-driven methodology, resulting in insightful
information and enabling evidence-based decision-making. Hypotheses can assist researchers in properly expressing
their expectations and findings, which enhances the transparency and reproducibility scientific research. In chapter 4,
the available dataset is described thoroughly.

27



3
TUDelft

Delft University of Technology

3.4.1.

SEN2331: CoSEM Master Thesis

Hypotheses table

Table 5 shows all formed hypotheses based on literature.

Mitchell Looij

Null hypothesis (H0)

Alternative hypothesis (H1)

Hypothesis 1

“There will be no significant difference in the
ability to spot opportunities between people
involved in start-up companies and those who are
not.”

“People involved in start-up companies
consider themselves better in spotting
opportunities (Sanasi, 2023).”

ability to value ideas between individuals with self-
employed parents and those without.”

Hypothesis 2 “There will be no significant difference in creativity | “Females rate themselves higher on

scores between males and females.” creativity than males (He & Wong, 2021,
Matud, Rodriguez, & Grande, 2007).”

Hypothesis 3 “There will be no significant difference in the “People having experience directing people
ability to mobilize others between individuals who | consider themselves better on the competence
have experience directing people and those who do | mobilizing others (Cakir & Adiguzel, 2020).”
not.”

Hypothesis 4 “There will be no significant difference in the “People having experience in financial
ability to value ideas between individuals with self- | administration consider themselves better on
employed parents and those without.” the competence financial and economic

literacy (Amagir et al., 2020).”
Hypothesis 5 “There will be no significant difference in the “People with self-employed parents consider

themselves better in valuing ideas (Chlosta et
al, 2012).”

Hypothesis 6

“There will be no significant difference in scores on
the Uncertainty, Ambiguity & Risk competence
between individuals with self-employed parents and
those without.”

“People with self-employed parents rate
themselves higher on uncertainty, ambiguity
& risk (Brachert et al., 2020; Schélin et al.,
2016).”

3.4.2.

Table 5: Hypothesis on the TBE/IED 2022 - 2023 dataset

Hypothesis 1

Hypothesis 1 is based on research by Sanasi (2023), which researched “entrepreneurial experimentation in business
model dynamics”. It mentioned that business model dynamics “may encompass business model innovation, aimed at
discovering new value creation and capture opportunities”, also often the case for fast growing start-ups.

3.4.3.

Hypotheses 2

Hypothesis 2 looks at the self-assessment on the competence creativity. This hypothesis is based on research of He &
Wong (2021), which researched the “gender differences in the distribution of creativity scores”. It mentioned that
“females have higher creativity than males”, even though this was in a sample of “1098 students in 55 classrooms”.

3.4.4.

Hypotheses 3

Next, hypothesis 3 looks if people with directing experience assess themselves higher for mobilizing others. In their
research towards leader effectiveness in organizations, Cakir & Adiguzel (2020) mentioned that leader effectiveness
“requires the use of social power and mobilizing existing resources for purposes”. Therefore, it was decided to test
whether this experience with directing people would also lead to a higher assessment score for the competence

mobilizing others.

3.4.5.

Hypotheses 4

Further, hypothesis 4 looks if people would score themselves better on the competence financial and economic
literacy. Amagir et al. (2020) researched the financial literacy of high school students in the Netherlands. It was
shown that “student ability (English language and mathematical ability), financial experience and

parental wealth positively relate with financial literacy”, wherefore it was found interesting to analyze it for this
student group as well.

3.4.6.

Hypotheses 5

Additionally, hypothesis 5 was set up to research the relation between having self-employed parents and the
competence to value ideas. Chlosta et al. (2012) researched the effect of having parental role models on being self-
employed. It was mentioned that “applied to entrepreneurial families, it appears that their children are more open
offspring about potential career paths”.
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3.4.7. Hypotheses 6
As last, hypothesis 6 looks at the relationship between having self-employed parents and the self-assessment on
uncertainty, ambiguity & risk. Brachert et al. (2020) confirmed that “a greater risk-taking propensity is associated with
a higher probability of entering self-employment”. Schélin et al. (2016) mentioned that “entrepreneurship is
characterized by the identifying opportunity, risk taking in order to capitalize on such opportunity, innovating and
creating new organizational structures”, and considering the studies on the influence of having self-employed parents
on their children, this can influence the accompanied risk-taking aspect as well.

3.5. Conclusions and knowledge gaps

In this literature review, in three parts there is looked at the various available literature on entrepreneurship education
policies, the EntreComp framework and studies using the EntreComp framework. As first, there has been looked on
general entrepreneurship education policies. Thereafter, there the EntreComp framework is explained. Finally, the
EntreComp framework in different research papers is researched.

The literature review highlighted several challenges that users face when working with the EntreComp framework,
including the complexity of the framework, the need for adaptation to specific contexts, lack of awareness among
stakeholders, lack of ecosystem integration, and the co-working of EntreComp competences (McCallum et al., 2018).

The literature also highlighted the importance of policy agendas and research in shaping entrepreneurship education
strategies. The role of the European Commission in promoting entrepreneurship as one of the eight European Key
Competences was particularly notable. The review also delved into the effects of entrepreneurship education on
society and economy, emphasizing its potential for workforce development, fostering entrepreneurial culture, and
driving new business growth.

Moreover, the EntreComp framework bridges the gap between academic and working life. It assists students in
understanding the relevance and application of their competences in real-world contexts, thereby facilitating deliberate
planning and profile building for their future careers. It also highlighted the importance of recognizing prior learning
and integrating non-formal and informal experiences into entrepreneurship education. By acknowledging the value of
these experiences, educational institutions can design more flexible curricula that incorporate practical and hands-on
learning opportunities.

The application of the EntreComp framework in various research contexts was also examined. These studies provided
insights into how the framework has been used to assess entrepreneurial competences, its relation to start-up
behaviour, and its role in recognizing prior learning. However, despite its widespread use and recognition, the
EntreComp framework also faces challenges. These include its complexity, the need for adaptation to specific
contexts, and a lack of awareness among wider stakeholders.

The review of entrepreneurship education in the Netherlands revealed a lack of a national policy for entrepreneurship
education, indicating a potential area for future development. In summary, the EntreComp framework is a valuable
tool for developing entrepreneurship competencies, but more research is needed to fully understand its effectiveness in
different contexts and to overcome the challenges associated with its use. Future research should focus on further
exploring the application of the EntreComp framework in different educational settings and its impact on
entrepreneurship education and practice.

Therefore, chapter 4 will dive into the methodologies used to analyse the data as presented. From the literature review,
it appears that there is room for future research to explore EntreComp in different educational settings. As there are not
extensive research within Delft Centre for Entrepreneurship on the delivered dataset, it’s our task to analyse and
interpret it properly. As last, all the output for chapter three is presented in appendix C, in which a distinction is made
between the researched policy documents and the appearance of EntreComp in published research papers.
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4. Methodologies

In chapter 4, the methodologies of assessment of the EntreComp within Delft Centre for Entrepreneurship are
discussed. As problem owner, DCE presented four survey data outcomes (based on years 2021/2022 and 2022/2023
and the two Bachelor study programmes) in the form of Excel sheets. However, due to scoping, only the 2022/2023
dataset is analysed (explanation of choices are included in chapter 6.1.4. and 6.1.6.). The survey is presented in
appendix E. The used methodologies are therefore analysed as well as explained. The methodology is partly inspired
on the research of Lopez-Nuiiez et al. (2022) and Armuna et al. (2020), which is explained in appendix E.

4.1. Available DCE data

As mentioned before, from two academic years survey data is available from two study programmes. The 2022/2023
data is based on a 131-question big questionnaire, containing 119 closed-questions which could be answered via a 7-
point Likert scale. All these 119 questions are related to the five teen competencies within the EntreComp framework.
For each competence, several questions were asked related to that competence. The other 12 questions are more
personal questions, based on networking, entrepreneurial experience, age etc.

4.2. Analysis technique

To test the data and to form good conclusions, it’s important to form a foundation for the analysis technique on the to
be analysed data and hypotheses. good to form hypotheses to be researched. Comparing the means of two independent
groups and determining if they are significantly different from one another is done statistically using the t-test. The t-
test in this situation is built on hypotheses, which also serve as a framework for interpretation and a guide for the
researcher's expectations. Researchers can use the t-test to analyze their data and determine if the observed differences
in means are caused by chance or statistically significant differences by generating these hypotheses.

4.2.1. Choice of analysis technique

There are several ways to analyze the hypothesis as formulated. The choise of the analysis technique is dependent on
the measurement levels of the variables To determine the correct use of a analysis technique, the following table was

used:
_ Independent variable

Dependent variable None Dichotomous Nominal/ordinal Interval/ratio
Nominal/ordinal Cross tab & chi- Cross tab & chi-  Logit models
square test square test
Interval/ratio One- Independent F-test Correlation +
sample sample t-test regression-
test analysis +

paired t-test
Table 6: choice of analysis technique (Kroesen, 2019)

In this case, we test the relation between a dichotomous independent variable (based on the 12 socio-demographic
background questions) and a dependent variable on an interval scale (the Likert-scale). In survey research, the Likert
scale is frequently used to assess respondents' attitudes, perceptions, and views. Although in practice it is frequently
used as an interval scale, formally it is an ordinal scale (Wu & Leung, 2017).

The order or rank of the data is represented using an ordinal scale, which omits the size of the differences between the
categories. The Likert scale asks respondents to score their level of agreement or disagreement with a series of
statements or objects using a scale that frequently ranges from "strongly agree" to "strongly disagree."Because it is
presumed that the gaps between each response category are equal, Likert scales are frequently used as interval scales.

An independent samples t-test is a statistical hypothesis test used to determine if there is a significant difference
between the means of two independent groups. The test is designed to assess whether the difference between the
means of the two groups is statistically significant or simply due to random chance. According to this presumption,
there is no distinction between "strongly agree" and "agree," "agree" and "neutral," "agree" and "disagree," etc. Since
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researchers may compute means, carry out parametric tests, and carry out mathematical operations, treating the Likert
scale as an interval scale makes statistical analysis and interpretation simpler.

The independent samples t-test is used when we want to compare the means of two different groups on a continuous
variable. For example, we might want to compare the average income of men and women or compare the average test

scores of students who received a new teaching method versus those who did not.

4.2.2. Independent samples t-test

(% -%) - (14-1)

Figure 15: formula independent samples t-test

The t-value, which is used to evaluate the difference between the means of two independent groups in relation to the
variability within each group, is calculated using the independent samples t-test formula. The difference between the
sample means of Groups 1 and 2 is represented by the numerator of the calculation, (X1 - X2). The denominator,
sqrt((s1°2 / nl) + (s2”2 / n2)), accounts for the sample sizes of the respective groups (nl and n2) as well as the
standard deviations of Groups 1 and 2.

The t-value measures how much the variance within each group affects the size of the mean differences. The stronger
the t-value, the greater the gap between the means.To perform an independent samples t-test in SPSS, you would first
need to enter your data into the software. Then, you would select "Independent Samples T Test" from the "Compare
Means" option in the "Analyze" menu.

Next, you would select the two variables you want to compare and specify the group variable. The group variable
should be a categorical variable that separates the two groups you want to compare. SPSS will then run the t-test and
generate output that shows the mean, standard deviation, and significance level for each group, as well as the t-value
and p-value for the test.

If the p-value is less than your chosen alpha level (usually 0.05), you can conclude that there is a statistically
significant difference between the two groups. If the p-value is greater than your chosen alpha level, you cannot
conclude that there is a significant difference between the two groups. The p-value is the probability that the null
hypothesis is true. For this analysis, there is only looked at the one-sided p-value. This is done when you can decide
on forehand what the direction of the relaton is between the variables of the hypothesis.

Furthemore, for all hypotheses a regression analysis is performed. Regression analysis is a statistical technique used to

model the relationship between a dependent variable and one or more independent variable. It is used to to examine the
impact of independent variables on the dependent variable and make predictions.
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4.2.3. List of variables

| Dependent variables Independent variables
Average Likert-scale score on one of the five Gender
teen EntreComp competencies
Area Ideas & Opportunities: spotting Year bomn

opportunities, creativity, vision, valuing ideas,
ethical & sustainable thinking.
Area Resources: Self-awareness & self-efficacy, | Start-up involvement
motivation & perseverance, mobilizing
resources, financial & economic literacy,
mobilising others
Area Into Action: taking the initiative, planning | Self-employed parents
& management, uncertainty, ambiguity & risk,
working with others, learning through
experience

Close-to vou started business

>3 months lived foreign country
Followed entreprencurship courses
Followed classes economics and
accounting

Done finance administration before
Directed people before

Prefer self-employed career than
organization

Intend to become self-employed directly
after graduation

Self-employed when gained more industry
experience

Table 7: dependent and independent variables in dataset

As mentioned earlier, the dependent variables are formed by the average Likert-scale scores per EntreComp
competence. The independent variables are formed by the twelve socio-demographic background questions at the end
of the survey.

4.2.4. Regression formula
The following equation belongs to the regression analysis:

Y=b+xX+C

Figure 16: regression equation
Where the following variables are present:

Y = dependent, the to be predicted variable
X = value of independent variable

C = constant value

b = to be estimated regression coefficient

The regression analysis is used in statistical analysis to predict the value of the dependent variable based on the values
of the independent variables. In that way, we can use the score on the background questions (independent variable) to
predict the dependent variable, namely the score on the EntreComp competence.

4.3. Data preparation

The Excel data sheet as received, contained the answers in string form. To perform the analysis, first the “string”
answers had to be converted and coded towards numerical values. What’s more, irrelevant data such as response ID,
location and recorded date were removed. As last, all the responses must have the finished status “True”, so in the
TBE dataset 18 responses were removed because they had the “False” finish status and were identified as invalid
entries. In addition, for the descriptive analysis, the questions per competence were seen as belonging to one
competence. The IED dataset had 9 invalid entries, and in total 54 valid respondents. All the survey data was gathered
in September 2022, meaning at the beginning of the study curricula in the academic year 2022-2023.
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Figure 17: Sample mean formula

Figure 17 shows the used formula to calculate the mean of the score on the multiple questions per EntreComp
competence in the surveys.

EntreComp Competence Survey description Questions

Spotting opportunities “Use your imagination and abilities to identify opportunities for 8
creating value. Identify and seize opportunities to create value by
exploring the social, cultural and economic landscape. Identify needs
and challenges that need to be met.”

Creativity “Develop several ideas and opportunities to create value, including 10
better solutions to existing and new challenges.”

Vision “Develop a vision to turn ideas into action.” 6

Valuing ideas “Recognise the potential an idea has for creating value and identify 4
suitable ways of making the most out of it.”

Ethical & sustainable thinking | “Assess the consequences of ideas that bring value and the effect of 8

entrepreneurial action on the target community, the market, society and
the environment.”

Self-awareness & self-efficacy | “Reflect on your needs, aspirations and wants in the short, medium and | 8

long term.”
Motivation & perseverance “Determined to turn ideas into action and satisfy your need to achieve.” | 10
Mobilising resources “Get and manage the material, non-material and digital resources 8
needed to turn ideas into action.”
Financial & economic literacy | “Estimate the cost of turning an idea into a value-creating activity.” 6
Mobilising others “Get the support needed to achieve valuable outcomes.” 8
Taking the initiative “Act and work independently to achieve goals, stick to intentions and 6
carry out planned tasks.”
Planning & management “Define priorities and action plans.” 12
Uncertainty, ambiguity & risk | “Make decisions when the result of that decision is uncertain when the 6

information available is partial or ambiguous, or when there is a risk of
unintended outcomes.”’

Working with others “Work together and co-operate with others to develop ideas and turn 12
them into action.”
Learning through experience “Learn with others, including peers and mentors.” 6

Table 8: all the competences, description and number of questions in the 2022/2023 DCE survey

In the survey, all 15 EntreComp competences were used to question the respondents. All the competences were split
out in multiple questions, varying per competence. In order to be able to perform the analysis, the mean or average
score per competence was calculated. That means that the sum of all question scores were taken (varying from 1 to 7),
and was divided by the amount of questions per competence.

4.4. Reliability analysis with Cronbach’s alpha

The number of respondents required in a survey depends on various factors such as the population size, margin of
error, and level of confidence desired in the results. However, a general rule of thumb is to have at least 30 respondents
to ensure statistical validity.

This is because having a small sample size can lead to unreliable results that may not accurately represent the larger
population. With a sample size of less than 30, there is a higher likelihood of chance and random variations affecting
the results. A larger sample size helps to reduce the impact of these chance variations and provides a more accurate
representation of the population (Memon et al., 2020).
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Cronbach's alpha is a measure of internal consistency reliability, which is commonly used in research to assess the
extent to which multiple items in a questionnaire or test are measuring the same underlying construct. In other words,
it is a way of determining whether all the items in a scale are measuring the same thing (Tavakol & Dennik, 2011).

The alpha coefficient can range from 0 to 1, with higher values indicating greater internal consistency. Interpreting
Cronbach's alpha values follows some general guidelines. Values below 0.6 suggest poor internal consistency,
requiring scale revision. A range of 0.6 to 0.7 indicates modest consistency, while 0.7 to 0.8 suggests acceptable
internal consistency. Values between 0.8 and 0.9 reflect good consistency, while those above 0.9 indicate excellent
consistency.

k*7

l+(k-1)r

Figure 18: Cronbach’s alpha formula

Cronbach’s Alpha =

In this formula, a represents Cronbach's alpha coefficient, k represents the number of items in the scale, r represents
the variance of the total scale score. To compute Cronbach's alpha, the formula involves calculating the variance of
each item and the variance of the total scale score. The numerator of the formula represents the sum of the item
variances, while the denominator represents the sum of both the item and total scale score variances. Subtracting the
ratio of the item variances from 1 yields the reliability coefficient

4.5. Conclusions methodology section

In conclusion, Chapter 4 discussed the methodologies employed to assess the EntreComp framework within the data
available from Delft Centre for Entrepreneurship. The analysis focuses on the 2022/2023 dataset, derived from a
comprehensive 131-question survey administered to students in two Bachelor study programs. The data analysis
approach was inspired by the research of Lopez-Nuifiez et al. (2022) and Armuna et al. (2020), who developed a
questionnaire to evaluate self-perceptions of entrepreneurship competencies based on the EntreComp framework.

The findings from Lopez-Nuiiez et al.'s research demonstrated the validity and reliability of the proposed
questionnaire, which addressed the lack of psychometric measuring instruments targeting the full spectrum of
competencies suggested by EntreComp. The internal consistency of EntreComp was confirmed through suitable values
of Cronbach's alpha indices. This research contributes to the field by providing specific tools to assess self-perceived
entrepreneurship competencies.

Furthermore, the analysis incorporated the research of Armuna et al. (2020), which explored the relationship between
entrepreneurship competencies and intention in a sample of potential STEM entrepreneurs. Armuna et al. (2020)
utilized the EntreComp framework and a questionnaire to gather data. Their findings indicated that gender was not a
moderating factor in the positive relationship between competencies and entrepreneurial intentions. An independent
samples t-test was used to test the data.

From there, the way to analyse the DCE 2022/2023 dataset is set out. The analysis of the available DCE data utilizes
the statistical technique based on table of Kroesen (2019). From there, it was chosen to perform the t-tests, the mean
formula, the regression equation, as well as Cronbach’s alpha. The independent samples t-test was employed to
compare the means of two independent groups on continuous variables.

This statistical test allowed for the assessment of significant differences between groups and provided valuable
insights into the relationships between competencies and the examined factors. Hypotheses were formulated based on
existing research and allow us to examine the relationships between competencies and specific factors, such as gender
and parental background. The choice of analysis techniques was guided by the measurement levels of the variables and
the nature of the data.
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5. Results

In this chapter, the results of the data analysis will be discussed. This will be done by first looking at the descriptive,
univariate statistics of the data. Thereafter, hypothesis will be formed to be tested and analysed within the given data.
As last, the reliability of the results will be discussed.

5.1. Descriptive statistics of the respondent group

As first, the data was analysed for the DCE minor program technology-based entrepreneurship (TBE) from the
academic year 2022/2023, presented in appendix E. The 2022/2023 data is based on a 131-question big questionnaire,
containing 119 closed-questions which could be answered via a 7-point Likert scale. All these 119 questions are
related to the five teen competencies within the EntreComp framework. For each competence, several questions were
asked related to that competence. The other 12 questions are more personal socio-demographic background questions,
based on networking, entrepreneurial experience, age etc. In appendix F, the descriptive statistics are clearly noted in a
table and further detailed.

5.1.1. Descriptives TBE dataset

The total number of respondents that filled in the survey was 84 (n = 84) students. Of that sample, 58 students were
male and 26 students female (Q127). The age (Q128) varied as well within the sample: 1 (1,19%) student was born in
1990, 2 (2,38%) in 1995, 4 (4,76%) in 1998, 4 (4,76%) in 1999, 16 (19,05%) in 2000, 28 (33,33%) in 2001, 26
(30,95%) in 2002 and 3 (3,57%) students in 2003.

14 (16,67%) students mentioned they were involved in a start-up company (Q119) before, against the 70 (83,33%)
people mentioned they’re not. 43 (51,19%) people said that their parents were self-employed (Q120), while 41
(48,81%) respondents said their parents weren’t self-employed before. In question 121, people were asked if anyone
close to them had started a business before. 60 (71,43%) people responded yes, and 24 (28,57%) no. Question 122 asks
the respondents if they have lived more than 3 months in a foreign country, where 14 (16,67%) answered yes and 70
(83,33%) no. Question 123 asks if the respondents have followed entrepreneurship courses before, where 10 (11,9%)
answered yes and 74 (88,1%) no.

In question 124, respondents were asked if they followed classes on economics and accounting before, where 44
(52,38%) did and 40 (47,62%) didn’t. Question 125 looked at the history of finance administration of the student, were
22 (26,2%) had experience and 62 (73,8%) hadn’t. As last, question 126 looked if the respondent had directed people
before, where 62 (26,2%) did and 22 (73,8%) didn’t.

For question 129 to 131 a 7-answer Likert-scale was used again. Question 129 looked at if the respondent would prefer
a career as self-employed to a career as employed in an organization, 1 (1,2%) answered definitely not, 3 (3,6%) not
very likely, 10 (11,9%) not likely, 18 (21,4%) moderate, 25 (29,8%) likely, 20 (23,8%) very likely and 7 (8,3%)
definitely yes. Question 130 looked at if the respondent intends to become self-employed directly after graduation: 1
(1,2%) answered definitely not, 12 (14,3%) not very likely, 31 (36,9%) not likely, 22 (26,2%) moderate, 13 (15,5%)
likely, 3 (3,6%) very likely and 2 (2,4%) definitely yes. As last, question 131 looked if the student intends to become
self-employed when I gained more industry experience: 1(1,2%) not very likely, 2 (2,4%) not likely, 13 (15,5%)
moderate, 32 (38,1%) likely, 25 (29,8%) very likely, 11 (13,1%) definitely yes.

5.1.2. Descriptives IED dataset

Thereafter, the data was analysed for the other DCE minor program, international entrepreneurship & development
(IED), also from the academic year 2022/2023. The questionnaire was completely the same as the TBE survey (see
appendix E).

The total number of respondents that filled in the survey was 54 (n = 54), 30 less than the TBE survey. Of the sample,
20 (37,04%) were male and 34 (62,96%) were female. The age varied less than the TBE survey, as 4 people were born
in 1999 (7,41%), 25 in 2000 (46,30%), 29 in 2001 (53,70%), 6 in 2002 (11,11%). 10 (18,52%) people were involved
in a start-up, where 44 (81,48%) haven’t.
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Question 120 looked at self-employed parents, where 29 (53,70%) respondents had self-employed parents and 25
(46,30%) hadn’t. 39 (72,22%) people had people close to them that started a business, 15 (27,78%) didn’t have. 16
(29,63%) people lived 3 months in a foreign country, where 38 (70,37%) people haven’t experienced that before.

Question 123 looked if the students followed entrepreneurship courses before, where 7 (12,96%) students had and 47
(87,04%) hadn’t. The distributions for respondents having followed classes on economics and accounting was equal,
namely for both yes and no 27 (50,00%) answers. 19 (35,19%) people had done finance administration before, where
35 (64,81%) hadn’t. Question 126 looked if the respondent directed people where 43 (79,36%) had, and 11 (20,37%)
hadn’t.

For question 129 to 131 a 7-answer Likert-scale was used. Question 129 looked at if the respondent would prefer a
career as self-employed to a career as employed in an organization, 0 (0,00%) answered definitely not, 3 (5,56%) not
very likely, 6 not likely (11,11%), 10 (18,52%) moderate, 17 (31,48%) likely, 10 (18,52%) very likely and 8 (14,81%)
definitely yes. Question 130 looked at the people having the intention to become self-employed after graduation,
where 5 (9,26%) answered definitely not, 9 (16,67%) not very likely, 16 (29,63%) not likely, 14 (25,93%) moderate, 7
(12.96%) likely, 2 (3,70%) very likely and 1 (1,85%) definitely yes. As last, question 131 looked at the people wanting
to become self-employed when gained more industry experience.

5.1.3. Description mean values

Nr. Competence TBE IED
1 | Spotting opportunities 4,9539 4,7662
2 | Creativity 4,8774 4,6981
3 | Vision 4,9921 4,9599
4 | Valuing ideas 4,1577 4,1111
5 | Ethical and sustainable thinking 4,7634 4,8981
6 | Self-awareness & self-efficacy 5,5164 5,4838
7 | Motivation & perseverance 5,5357 5,5074
8 | Mobilising resources 4,8408 4,9491
9 [ Financial and economic literacy 3,6845 3,8333
10 | Mobilising others 47113 49514
11 | Taking the initiative 5,3353 5,5216
12 [Planning and management 4,7063 4,8843
13 | Uncertainty, ambiguity & risk 4,7321 4,9630
14 [ Working with others 5,1071 5,3256
15 | Learning through experience 5,1071 5,0741

Table 9: all mean values for all five teen competences in both datasets for the academic year 22/23

Table 9 shows all the mean values for the five teen competences for both minor programmes in the datasets. These are
the mean values over the mean values for the competencies. What’s striking, is that the mean value for competence 9,
“financial and economic literacy”, is in both datasets the lowest. This competence was in the survey described as
“estimate the cost of turning an idea into a value-creating activity and is in figure 20 further described as “plan, put in
place and evaluate financial decisions over time” and “manage financing to make sure your value-creating activity
last over time”. This means that the student groups don’t assess their selves very high in these EntreComp abilities at
the start of the minor programmes, scoring 3,6485 for TBE and 3,8333 for IED. In addition, the highest scores were
seen on competences 6 and 7, “self-awareness and self-efficacy” and “motivation & perseverance”, scoring for all
four entries higher than 5.5, namely 5,5164 (competence 6) and 5,5357 (competence 7) in the TBE dataset. Also, for
the IED dataset the scores with high with 5,4838 for competence 6 and 5,5074 for competence 7. The biggest
difference between the mean scores between both datasets was spotted for competence 10, “mobilising others”, having
a different score of 0,2401 between both TBE and IED. Also, for competence 13 “Uncertainty, ambiguity and risk” the
difference was quite high with an observed difference of 0,2309. The smallest difference was spotted on competence 7
with the highest score, namely a difference of 0,0283.
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5.2. Data analysis
For the analysis, 6 hypotheses were tested using the independent samples t-test. This is constantly done for both
datasets, so for each hypotheses there are two output tables.

5.2.1. Test hypothesis 1

Hypothesis 1 looks at the possible significant relationship between spotting opportunities and start-up involvement.
There is the assumption that start-up involvement could lead to a better self-assessment of spotting opportunities, as
the experience with a start-up

Dependent variable: “Spotting Opportunities”
Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant | StartupInvolv
Start-up involvement = -0,821
“Yes” 4,6375 0,8828 0,208 4,842 -0,204
Start-up involvement =
“No” 4,8419 0,8840

Dependent variable: “Spotting Opportunities”
Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant | StartupInvoly
Start-Up involvement = 1,503
Yes 5,2054 0,7347 0,068 4,904 0,302
Start-Up involvement =
No 4,9036 0,6760

Table 10: “Spotting opportunities”’ vs start-up involvement (above = TBE, under = IED)

Startups provide practical experience in the dynamic world of entrepreneurship, exposing individuals to real-world
challenges and the need to identify and seize opportunities for success. By being immersed in a startup environment,
individuals gain exposure to market trends, customer needs, and potential gaps in the market that can be transformed
into entrepreneurial ventures. These experiences could be benifical for the sentiment to spot opportunities.

Table 10 shows us that for both datasets the hypothesis is not significant, as for both analyses the p-value is above
0.05. In the end, this means there is no significant influence of start-up involvement on the ability to spot-
opportunities: HO is accepted and H1 is rejected. The mean value for the TBE is 0,302 higher for start-up involvement,
but in the case of IED the mean value of start-up involvement is even lower than for people not involved in start-ups.

5.2.2. Test hypothesis 2
Hypothesis 2 looks at the potential positive relation between having finance experience and the competence financial
& economic literacy.

Dependent variable: “Financial & Economic Literacy”
Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant | FinanceExp
Finance experience = 1,439
“Yes” 3,9924 1,3199 0,077 3,575 0417
Finance experience =
“No” 3,5753 1,1116

Dependent variable: “Financial & Economic Literacy”
Independent variable Mean | St Deviation | t-value | One-sided P-value | Constant | FinanceExp
Finance experience = 0,685
“Yes” 3,9912 1,2328 0,248 3,748 0,244
Finance experience =
“No” 3,7476 1,2572

Table 11: finance experience vs “Financial & Economic literacy” (above = TBE, under = IED)

An individual's practical knowledge and abilities relating to financial concepts, methods, and practices are enhanced
by their finance experience. Working with financial statements, creating budgets, performing financial analysis, and
comprehending economic principles are all part of this experience. Individuals get a deeper knowledge of financial and
economic ideas as they engage in practical financial decision-making, which immediately enhances their competency
in financial and economic literacy within the EntreComp framework.
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Table 11 shows one again that both outputs are not significant. This means that having finance experience doesn’t
mean the respondents have a higher self-assessment on financial & economic literacy: HO is accepted and H1 is
rejected. For both datasets, the means are higher on the EntreComp competence in the case of finance experience. The
mean differences however are bigger for TBE (0,417) than for IED (0,244) meaning the TBE difference is more
significant.

5.2.3. Test hypothesis 3
Hypothesis 3 test the possible positive relation between gender and being creative. In this case, we assume that females
assess themselves more creative than males.

Dependent variable: “Creativity”
Independent variable Mean | St Deviation |t-value |One-sided P-value |Constant |Male
Male 4,7810 0,6818| -1,931 0,028 5,092 -0,311
Female 5,0923 0,8103

Dependent variable: “Creativity”
Independent variable Mean | St Deviation | t-value | One-sided P-value | Constant | Male
Male 4,3700 0,7947| -2,419 0,010 4,891 -0,521
Female 4,8912 0,7464

Table 12: Creativity vs males/females

Innovation and creativity help find fresh approaches to enhancing an already-existing good or service in order to
maximize the business. This enables to develop novel ideas and alternatives to conventional problems. Some
researchers in the past focussed on the creativy differences based on gender , such as Kemmelmeier and Walton (2016)
did.

For the analysis, it could be concluded that both outputs were statiscal significant. Both one-side p-values were below
the threshold of 0.05 for the p-value. This means that the H1 value could be accepted, meaning that female consider
themselves more creative than males in both minor programmes. The mean values are also higher for female in both
datasets.

5.2.4. Test hypothesis 4
Hypothesis 4 looks at the possible positive relationship of having experience with directing people and mobilising
resources.

Dependent variable: “Mobilising resources”

Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant | Directed people
“Directed people” = Yes 4,8750 0,7085 0,755 0,226 4,744 0,131
“Directed people” = No 4,7433 0,6631

Dependent variable: “Mobilising resources”
Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant | Directed people
“Directed people” = Yes 5,0087 0,7536 1,201 0,118 4,716 0,293
“Directed people” = No 4,7159 0,5759

Table 13: Directing people vs mobilising resources

People who have expertise managing people have probably refined their leadership and communication abilities,
making it possible for them to persuade stakeholders of the value of resources. Their capacity to create networks and
bonds with teammates and collaborators can also be very helpful in mobilizing resources. People can more efficiently
access and mobilize resources by utilizing their current networks and forming new ones. What’s more, when directing
people, you must deal with difficult situations and must make the most out of having limited resources.

What could be concluded from the analysis is that both outputs are not significant, meaning that there is no significant
influence of having experience with directing people on mobilizing resources. Both P-values are above the threshold
of 0,05.

5.2.5. Test hypothesis 5
Hypothesis 5 looks at the possible relationship between having self-employed parents and the ability to value ideas.
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Dependent variable: “Valuing ideas”

Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant |Self-employed parents
“Self-employed parents” = 1,645
Yes 4,2965 0,7967 0,052 4,012 0,284
“Self-employed parents” =
No 4,0122 0,7865

Dependent variable: “Valuing ideas”
Independent variable Mean | St Deviation |t-value |One-sided P-value | Constant | Self-employed parents
“Self-employed parents” = 0,438
Yes 4,1638 1,0183 0,332 4,050 0,114
“Self-employed parents” =
No 4,0500 0,8690

Table 14: Self-employed parents vs valuing ideas (above = TBE, under = IED)

People who grow up in entrepreneurial families are more likely to have an entrepreneurial attitude because they have
firsthand experience with the process of converting ideas into profitable businesses. Parents who work for themselves
have a strong positive influence that encourages people to recognize and accept novel ideas. Additionally, growing up
in a business atmosphere exposes people to several facets of entrepreneurship, such as financial management,
marketing plans, and business planning. This familiarity with the corporate environment fosters an appreciation for the
need of developing and appreciating ideas as essential components of entrepreneurial success. Additionally, self-
employed parents frequently foster a welcoming environment that promotes innovation and idea production, and to
value ideas.

From the analysis output, it could be concluded that the TBE output is significant (p-value = 0,052) and the IED is not.
This means that within the dataset having self-employed parents lead to a better self-assessment of valuing ideas (H1
accepted). For the IED dataset, HO is accepted, meaning there is no influence of having self-employed parents on the
self-assessment of valuing ideas.

5.2.6. Test hypothesis 6

Hypothesis 6 tests the relation between having self-employed parents and the ability to deal with uncertainty,
ambiguity and risk. Being raised in an entrepreneurial family exposes people to the inherent dangers and uncertainties
of owning a firm. A resilient mentality and a comfort level with taking calculated risks can be instilled in children by
watching their parents deal with difficult situations and make judgments in the face of ambiguity.

Dependent variable: “Uncertainty, Ambiguity and Risk”
Independent variable Mean | St Deviation |t-value | One-sided P-value | Constant | Self-employed parents
“Self-employed parents” = -0,259
Yes 4,7903 0,8278 0,398 4,756 -0,047
“Self-employed parents” =
No 4,7561 0,8258

Dependent variable: “Uncertainty, Ambiguity and Risk”
Independent variable Mean | St Deviation | t-value | One-sided P-value | Constant | Self-employed parents
“Self-employed parents” = 2,199
Yes 4,1667 1,2223 0,016 3,447 0,720
“Self-employed parents” =
No 3,4467 1,1733

Table 15: Self-employed parents vs uncertainty, ambiguity and risk (above = TBE, under = IED)

Parents who own their own businesses frequently involve their kids in various elements of their businesses, giving
them firsthand experience with the difficulties and complexity of running a business. Individuals can gain a practical
understanding of risk assessment, problem-solving, and decision-making under ambiguous circumstances thanks to
this involvement. Individuals develop their ability to manage uncertainty and ambiguity by actively engaging in
entrepreneurial activities, which increases their competency in this area of entrepreneurship.

Additionally, parents who work for themselves can act as mentors and guides by imparting their wisdom and expertise

in managing risk and uncertainty. They can share insightful knowledge, tactics, and coping processes that people can
use in similar circumstances.
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The hypothesis is significant within the IED (P-value = 0,016) dataset, meaning having self-employed parents have a
positive influence on dealing with the described competence. However, this is not the case for the TBE dataset, where
the p-value is 0,398.

5.3. Reliability analysis & statistical validation
Nr. Competence TBE IED
1 | Spotting opportunities 0,694 0,807
2 | Creativity 0,753 0,817
3 [ Vision 0,731 0.741
4| Valuing ideas 0,523 0,682
5 | Ethical and sustainable thinking 0,769 0,783
6 | Self-awareness & self-efficacy 0,772 0.826
7 | Motivation & perseverance 0.831 0,855
8 [ Mobilising resources 0,730 0,738
9 | Financial and economic literacy 0,855 0,882
10 | Mobilising others 0,845 0.875
11 [ Taking the initiative 0,799 0.803
12 | Planning and management 0,872 0.876
13 | Uncertainty & risk 0,787 0,821
14 | Working with other 0,856 0.836
15 | Learning through experience 0.761 0.791

Table 16: Cronbach’s alpha values for all 15 EntreComp competencies for both TBE and IED (internal validity)

As can be seen in table 16, only 1 factor scores lower than 0.6 meaning poor internal consistency. This is the case for
competence 4 “valuing ideas” for the TBE dataset, with a Cronbach’s alpha of 0,523. Furthermore, 2 factors score
between 0.6 and 0.7, namely “spotting opportunities” (0,694) in the TBE dataset and “valuing ideas” (0,682) for the
IED dataset. The rest of all Cronbach alpha score are all above 0.7, meaning great internal consistency.

To improve Cronbach's alpha value, several strategies can be implemented. One approach is to increase the number of
items in the scale or questionnaire. By adding more items, a greater variation in the construct being measured can be
captured, potentially increasing the overall reliability. It is important, however, to ensure that the additional items are
conceptually relevant and effectively measure the construct of interest.

Another strategy involves reviewing and revising existing items. This entails evaluating the clarity, redundancy, and
relevance of the items. Any items that do not significantly contribute to measuring the construct or are redundant with
others can be removed. Additionally, ambiguous or confusing items can be revised to enhance clarity and improve the
overall reliability of the scale.

5.4. Data-analysis conclusions

In conclusion, this chapter presented the results of the data analysis conducted for the DCE minor programs,
Technology-Based Entrepreneurship (TBE) and International Entrepreneurship & Development (IED), for the
academic year 2022/2023. Descriptive statistics provided an overview of the respondent groups in terms of
demographics and background characteristics.

The mean values for the five teen competencies within the EntreComp framework were examined, highlighting
variations between the competencies and datasets.

The subsequent data analysis involved testing multiple hypotheses using the independent samples t-test. The results
indicated that there was no significant relationship between start-up involvement and the ability to spot opportunities.

Likewise, having finance experience did not significantly impact self-assessment of financial and economic literacy.
However, gender was found to have a significant influence, with females considering themselves more creative than
males in both minor programs. Furthermore, the analysis revealed no significant relationship between experience in
directing people and mobilizing resources. However, having self-employed parents had a significant impact on the
self-assessment of valuing ideas in the TBE dataset, while no such relationship was observed in the IED dataset.

40



2
TUDelft SEN2331: CoSEM Master Thesis Mitchell Looij

Delft University of Technology

Overall, these findings provide insights into the self-assessment of entrepreneurial competencies among students in the
DCE minor programs. They contribute to a better understanding of the factors that may influence the development of
entrepreneurial skills and attitudes. Further research and exploration are recommended to delve deeper into these
relationships and identify additional factors that may contribute to entrepreneurial success. It must not be forgotten that

the insignificant outcomes are also of great importance.
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6. Discussion

This chapter serves as a platform for engaging in a comprehensive and insightful discussion on the key findings,
observations, and implications derived from the research conducted. It delves into the intricacies of the topic, drawing
upon the extensive research, empirical data, and theoretical frameworks that have shaped this study.

By delving into the discussion, it intends to present a nuanced understanding of entrepreneurship education while
addressing the central research questions and objectives established in the earlier chapters. This section serves as a
space to critically evaluate the research findings, interpret their significance, and examine their potential implications
within the broader context of entrepreneurship education.

6.1. Limitations and recommendations for future research
Relevant limitations and recommendations for future research are presented in this paragraph.

6.1.1. DCE Sample selection

As first, the data-analysis only used results from students at DCE, which means the whole research was very scoped.
The availability of a scoped pool of participants can restrict the sample size for the study. This limitation may impact
the representativeness of the findings and the ability to draw broader conclusions about the application and
effectiveness of the EntreComp framework. What’s more, the narrow focus on a single institution might overlook the
influence of contextual factors specific to that environment. The homogeneity of the sample comprising solely DCE
students may result in a skewed representation of entrepreneurial competences and practices. This sample of students
might possess unique characteristics or experiences that differentiate them from the broader population of
entrepreneurs or aspiring entrepreneurs. DCE's specific curriculum may play a significant role in shaping the
entrepreneurial competences observed among the students. Therefore, the restricted sample size resulting from this
focused approach may influence the statistical power and precision. Future research could consider expanding a
sample beyond DCE and incorporating participants from various entrepreneurial programs, institutions, or
geographical locations. A broader sample would enhance the representativeness of the findings, allowing for a more
robust assessment of the EntreComp framework's applicability and effectiveness in diverse entrepreneurial contexts.

6.1.2. EntreComp scope

What’s more, this research was very scoped to the EntreComp framework. Even though EntreComp has been widely
recognized as a critical driver of competence in entrepreneurial education (Seikkula-Leino et al., 2021), research and
innovations are not limited to this framework. The EntreComp framework relies on subjective (self-) assessments of
entrepreneurial competences. The interpretation and judgment of these competences might vary among different
researchers, evaluators, or stakeholders involved in the assessment process. This subjectivity can introduce bias and
affect the consistency and reliability of the research outcomes. Furthermore, the EntreComp framework primarily
focuses on identifying and developing entrepreneurial competences. While competences are undeniably crucial,
entrepreneurship is also influenced by contextual factors such as market conditions, industry dynamics, and socio-
economic environments. Socio-economic disparities, regulatory frameworks, access to resources, and systemic biases
are among the external influences that can shape entrepreneurial outcomes. It’s recommended to look more to those
contextual factors in the future as well. Entrepreneurship is a dynamic and ever-evolving field, influenced by rapid
technological advancements, changing market trends, and societal transformations. The EntreComp framework, as a
static model, might struggle to keep pace with these constant changes. However, the framework is still quite a new
one, meaning further research is necessary to examine its applicability and effectiveness across different contexts and
populations.

6.1.3. Hypothesis selection

In addition, only six hypotheses were tested for both datasets, based on literature. However, there were many more
hypotheses that could have been tested as relation between socio-demographic background questions and EntreComp
competencies. What’s more, multiple variables could be included in one hypothesis, meaning a more extensive test
could be done. Additionally, the study's focus on EntreComp competencies and socio-demographic factors might
overlook other important variables that could influence entrepreneurial behaviour. Future research could explore the
relation between other variables and come up with more extensive hypothesis. As last, a letter was sent in week 15 to
DCE teachers to ask their input for interesting hypotheses between the dependent and independent variables.
Unfortunately, no (fast) responses were given, meaning there is room for their input in future research.
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6.1.4. Survey limitations

The 2022/2023 DCE survey was analysed for this master thesis. The survey was quite lengthy, containing 119 7-point
Likert-scale questions . One limitation of such a lengthy survey is the potential for respondent fatigue or response bias
(Egleston et al., 2011). Participants may become fatigued or less engaged as they progress through the extensive
survey, which could compromise the accuracy and reliability of their responses. To mitigate this limitation, future
research could consider shortening the survey length while still capturing the essential aspects of all EntreComp
competencies. Another limitation is the reliance on Likert scale questions, which measure respondents' levels of
agreement or disagreement with statements. While Likert scales offer a structured approach, they can oversimplify
complex concepts and limit participants' ability to express nuanced views (Hartley, 2014). Future research could
consider incorporating more open-ended questions or qualitative approaches to capture more detailed and
contextualized insights into entrepreneurial competencies. This would provide a more holistic understanding of
participants' perspectives and experiences. As last, the initial approach was to design a conjoint analysis as survey type
for DCE. Due to dependencies in the research and the ending of both minor programs in January, this has never been
carried out. Future research could test this new way of analysis for DCE, to look in more detail to the trade-offs
students make when choosing certain EntreComp attributes and levels. Appendix L shows the survey design as
proposed to DCE for a conjoint analysis at the beginning of their study programs. The students are asked to choose the
combination of EntreComp competences they want to develop the most in their upcoming education program. In that
way, DCE could further analyse and specify their students wishes based on their backgrounds.

6.1.5. Statistical test selection

In addition, there are some points to be discussed on the statistical test. For the hypotheses, the independent samples t-
test has been conducted. Therefore, the Likert-scale was considered as an interval scale. Another interpretation of the
Likert-scale would lead to doing another statistical test. What’s more, the last three questions are not used in the
hypothesis, which would also have led to another independent variable scale. As last, there was also the attempt to
perform a factor analysis on the dataset. However, there was the error of “this matrix is not positive definite”, “this
extraction is skipped”. Therefore, in the end the analysis was not performed. The non-positive definiteness of the
matrix highlights potential issues with the interrelationships among the variables. It suggests that the variables
included in the analysis may not exhibit strong correlations or relationships.

6.1.6. Other recommendations for future research

As last, there are some more recommendations that could be made. Another key recommendation is to focus more on
examining growth over time. While the present study offers valuable insights into the impact of entrepreneurship
programs, it only captures a snapshot of students' competencies in September 2022. Investigating the long-term effects
of these programs and tracking the growth and development of individuals' entrepreneurial competencies over an
extended period would provide a deeper understanding of the program's effectiveness. What’s more, the 2021/2022
dataset could be analysed with point in time to really see the development of competencies among students.
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7. Conclusion

In this concluding chapter, we bring together the key findings and insights obtained throughout this master's thesis,
offering a comprehensive summary of the research conducted. This has been done based on the main research question
that has been central this entire thesis:

“How can the EntreComp framework be used to assess entrepreneurship competences among students
following the Delft Centre for Entrepreneurship education programmes?”

The primary objective of this study was to investigate the EntreComp framework and its survey results for DCE. Now,
for every analysis made, we come up with conclusions.

7.1. Research findings and practical implications

The key findings of this research are set out in chapter 5, presenting the statistically significant hypotheses, reliability
analysis and mean values. The implications of these findings are specifically scoped down to DCE’s education, in
specific for the two minor programs IED and TBE, and therefore offering new academic insights. In this part, the
research findings and implications are highlighted, and presenting the impact of it on entrepreneurship education
research.

7.1.1. Moving EntreComp research and literature reflection

The statistical analysis and conjoint analysis provide DCE with a basis of ways to analyse their data and how they can
do even newer methods of assessment using the EntreComp framework. The methodologies section provides a
structural approach for DCE with possible ways to analyse their data, in which the EntreComp framework and data
always form a point to start with. What’s more, the literature review shows key action points for entrepreneurship
education research in various research, including EntreComp analyses in research papers encountering limitations and
knowledge gaps. Looking back at literature, the following tables could be used:

Challenges Key success factors
Complexity Holistic approach
Need for adaptation Common language
Lack of awareness Flexibility

Lack of ecosystem integration User-friendliness

Table 17: EntreComp challenges and key success factors (McCallum et al., 2018)

In conclusion, the challenges of EntreComp should not be overlooked. The EntreComp framework offers significant
benefits for integrating entrepreneurship education. It provides a holistic approach, encompassing fifteen competencies
and moving beyond a narrow focus on profit. EntreComp serves as a common language, facilitating consensus among
stakeholders and enabling effective collaboration. Its trustworthiness is supported by extensive study and European
Commission endorsement. The visual representation of the framework aids comprehension, while its flexibility allows
for adaptation to various contexts. EntreComp's user-friendly nature makes implementation straightforward, with
different levels catering to increased awareness and targeted interventions.

While the EntreComp framework offers numerous advantages, it is important to acknowledge and address the
challenges it presents. The complexity of the framework's language and the need for adaptation to specific contexts
require careful consideration and potential simplification. The lack of awareness among stakeholders calls for efforts
to raise awareness and build understanding to gain wider support. Additionally, the integration between policy and
industry should be improved to maximize the framework's impact. Further guidance and clarification are also needed
for the co-working of EntreComp with other competence frameworks.
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differences by gender
Table 18: EntreComp in literature research papers

Table 18 shows a synthesis of EntreComp in research papers. In conclusion, the literature review on EntreComp
research papers highlights the importance of recognizing prior learning, improving teaching proficiency, and
connecting competences to start-up behavior in entrepreneurship education. The lack of shared vision and
development of practice indicates the need for support and guidance, while questionnaires provide a valuable tool for
assessing entrepreneurship competencies. Additionally, addressing gender differences is crucial for fostering equal
opportunities. Implementing these findings can enhance the effectiveness of entrepreneurship education and support
the development of successful entrepreneurs.

7.1.2. Adopting societal needs and tackling EntreComp challenges

Furthermore, the research findings shows the societal relevancy. Literature shows the importance of integration of
entrepreneurship into our education systems, bringing in entrepreneurial individuals in either organizations or new
businesses. This would lead to community engagement, new venture creation, workforce development and an
entrepreneurial culture. In that place, EntreComp brings in a common, universal language and a holistic approach to
look at entrepreneurial competences as seen in chapter 3.2.2 and figure 19. This research also tackles several
challenges which goes along with EntreComp, as seen in chapter 3.3.3. As first, this research challenges the lack of
awareness, as it shows much research done in this area and provide new insights on how to assess, analyse and use
EntreComp. What’s more, it discusses and challenges the complexity of EntreComp, as this research tries to bring a
proper analysis and new ways to look at EntreComp as a framework. In more detail, for the Netherlands it’s especially
important to have stronger integration between education and external stakeholders, and to go to a national strategy on

entrepreneurship education.
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Figure 19: effects of entrepreneurship in education (European Commission, 2014)

7.1.3. Improving awareness and use of EntreComp

In addition, the research can also be used by other researchers and on other universities to assess their students’
competences, mainly with the emphasis on their progression and development. Therefore, this research is also meant
to improve the awareness around EntreComp and its possibilities. It would also be good to discuss this with various
industries. By making EntreComp understandable and widespread, this could have a serious impact on students’
entrepreneurial spirit and can be paid back when they end up in to working field. The analysis also revealed a lack of
shared vision and development of practice in the use of EntreComp, meaning this research also contribute to a broader
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development of EntreComp for TU Delft. As last, this research also contributes to communication on the benefits of
EE as well as sharing knowledge and experience to enhance teaching, as set out as key action points by the EU as seen
in appendix D.

7.2. Turning research findings into recommendations

Translating large datasets into usable conclusions is complicated. The data remains a snapshot in time, and statistical
analyses cannot always be transformed into practical recommendations. Therefore, it’s of great importance to bridge
the gap between theory and practical advice.

The mean value for competence 9, “financial and economic literacy”, is in both datasets the lowest. This means that
the student groups don’t assess their selves very high in these EntreComp abilities at the start of the minor
programmes, scoring 3,6485 for TBE and 3,8333 for [ED. In addition, the highest scores were seen on competences 6
and 7, “self-awareness and self-efficacy” and “motivation & perseverance”, scoring for all four entries higher than
5.5. Therefore, it’s recommended to focus more on awareness on the competence “financial and economic literacy”
within DCE education.

In addition, three hypotheses were found (partly) significant: the relation between self-employed parents and valuing
ideas (TBE), creativity on gender, and self-employed parents on uncertainty, ambiguity and risk (IED). All the other
hypotheses were found insignificant, meaning there was no difference observed between the two researched groups.

Therefore, it’s recommended it emphasize the creativity competence under males, as the difference is significant with
females for both programs. For TBE it’s recommended to focus on the competence of valuing ideas under students
without self-employed parents, as there is a significant difference as well. As last, for IED it’s seen that people with
self-employed parents differ significantly on the competence uncertainty, ambiguity and risk, meaning handling
uncertainty under these groups can be emphasized.

It must not be forgotten that the insignificant outcomes are also of great importance. No differences were spotted for
start-up involvement on spotting opportunities. Also, finance experience didn’t have any influence on financial and
economic literacy. Also, having directed people didn’t have influence on mobilising resources.

As last, Cronbach’s alpha is used to test the internal validity of the dataset. Only one factor scores lower than 0.6
meaning, there is poor internal consistency within the competence. This is the case for competence 4 “valuing ideas”
for the TBE dataset, with a Cronbach’s alpha of 0,523. Furthermore, 2 factors score between 0.6 and 0.7, namely
“spotting opportunities” (0,694) in the TBE dataset and “valuing ideas” (0,682) for the IED dataset. The rest of all
Cronbach alpha score are all above 0.7, meaning great internal consistency.

Therefore, it’s recommended to revise the question around “valuing ideas”, by increasing the number of items in the
scale. By adding more items, a greater variation in the construct being measured can be captured, potentially
increasing the overall reliability. It is important, however, to ensure that the additional items are conceptually relevant
and effectively measure the construct of interest.

7.3. Research relevance for DCE and wider picture of EE

This research has a relevance for DCE, but also for the wider picture of entrepreneurship education. For DCE,
understanding how to effectively measure entrepreneurial competences is crucial for assessing the impact of their
educational programs and identifying areas for improvement. The research provides valuable insights into the
utilization of EntreComp as a common language and holistic approach for evaluating entrepreneurial competences.
This understanding can inform curriculum development, teaching methods, and assessment strategies at DCE,
enhancing the overall effectiveness of their entrepreneurship education initiatives. The research collected many
important academic resources, forming a synthesis of information that can contribute to TU Delft’s and DCE’s
entrepreneurial vision, as now formulated in subchapter 3.1.5.

Moreover, the study's findings have implications beyond DCE, offering valuable insights for the wider field of
entrepreneurship education. The increasing popularity of entrepreneurial education among students indicates the
growing recognition of the importance of an entrepreneurial mindset in today's dynamic and competitive world. By
examining the challenges and opportunities in integrating the EntreComp framework, this research contributes to the
advancement of entrepreneurship education practices at a broader scale.
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The research highlights the need for a shared vision and collaborative efforts among educational institutions,
policymakers, and stakeholders to leverage the EntreComp framework effectively, such as sketched in subchapter
3.3.4. It emphasizes the importance of aligning educational strategies with standardized frameworks for measuring
interdisciplinary competences, thereby enabling a comprehensive evaluation of entrepreneurial development.

In conclusion, this research is highly relevant to DCE's pursuit of enhancing entrepreneurship education and provides
valuable insights for the wider field. By addressing the challenges and opportunities in integrating the EntreComp
framework, the study contributes to the development of effective measurement practices for assessing entrepreneurial
competences. Ultimately, this research aims to foster the growth of a new generation of entrepreneurs equipped with
the necessary skills and mindset to drive innovation, economic growth, and societal impact.

7.4. Further EntreComp research recommendations for DCE
In the end, this survey also has its limitations. Therefore, the following actionable guidelines are concluded:

1. Look at EntreComp development over time: To gain a comprehensive understanding of students' progress, it is
recommended to measure their development in entrepreneurial competences at multiple points in time.
Tracking self-assessments over time allows teachers to observe and analyze changes in students' perceptions of
their competences, providing valuable insights for enhancing educational interventions.

2. Test more hypotheses: While this research examined six hypotheses, further exploration of the relationships
between variables can be conducted using the existing dataset. A more extensive analysis of the data would
lead to the discovery of additional statistically significant conclusions, which can inform and improve
entrepreneurship education at DCE. Exploring a broader range of hypotheses provides a more comprehensive
understanding of the factors influencing the development of entrepreneurial competences among students.

3. Use other statistical tests: In this research, an independent samples t-test was chosen for analysis. However,
consideration should be given to the selection of appropriate scales for variables. Exploring alternative
statistical tests can contribute to a more nuanced analysis of the data, providing a robust evaluation of the
relationships and patterns within the dataset.

4. Try conjoint analysis or other survey types: In addition to the proposed conjoint analysis, other survey types,
such as incorporating more open-ended questions, can be explored. Utilizing different survey methodologies
can offer additional insights into the nuances and complexities of entrepreneurial competences among
students.

7.5. Reflecting remark

Reflecting on the data collection process and database used in this master thesis, it can be acknowledged that the
chosen methods provided valuable insights for the research. Looking back at the beginning of the research process,
I’ve had some issues with the scoping of the research methodologies. I was doubting on performing interviews or
spreading a survey among students. | was happy about the help of the committee in this scoping, as they advised me to
purely focus on the 2022/2023 dataset to prevent any dependencies for the research. Also, the datasets would provide
enough interesting insights for the research. However, it was disappointing that the 2022/2023 DCE survey didn’t
have multiple points in time per student so the differences in mean scores on the competences could be compared and
analyzed over time. That could even have given more concrete recommendations towards the DCE teaching section.
On the other hand, the 2021/2022 DCE survey required lots of data preparation, and seen the time constraints I
couldn’t analyze that anymore.

The 2022/2023 DCE survey was large containing 119 questions, so I would recommend shortening the survey next
time and try other types of surveys such as the conjoint analysis for the next cohort. I suggest performing a similar
experiment among the IED and TBE students for the 2023/2024 academic year based on EntreComp, ang again to use
three points in time (beginning, middle and end) to see their scores on the EntreComp competencies. Reflecting on the
EntreComp framework, it is essential to question its applicability, measurement possibilities, and integration to
identify areas for improvement. Additionally, critical evaluation of the measurement and assessment tools employed to
evaluate these competencies can help identify limitations and biases that may exist. Furthermore, exploring the
integration and coherence of EntreComp with other competency frameworks and educational approaches is crucial to
foster synergies and address potential conflicts. I found the EntreComp a very usable and understandable framework,
providing a common language for almost everyone on entrepreneurship competencies. However, this doesn’t mean
competencies could be added or removed to make the framework more inclusive.
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7.6. Concluding remark

Overall, this master thesis tried to assess the use of EntreComp within DCE’s education programs. The proposed
conjoint analysis, the literature findings and statistical analysis provide structural research findings, having various
impactions for DCE’s education. The recommendations brought forward in this research should be considered as one
step forward to the integration of EntreComp into entrepreneurship education. It brings us all one step closer to a more
understandable view on the use of EntreComp, as we come into an era in which entrepreneurship education and skills

becomes increasingly important.

48



2
TUDelft SEN2331: CoSEM Master Thesis Mitchell Looij

Delft University of Technology

Literature

Amagir, A., Groot, W., Van Den Brink, H. M., & Oostdam, R. (2020). Financial literacy of high school students in the Netherlands:
knowledge, attitudes, self-efficacy, and behavior. International Review of Economics Education, 34, 100185.
https://doi.org/10.1016/].iree.2020.100185

Armuiia, C., Ramos, S., Juan, J., Feijoo, C., & Arenal, A. (2020). From stand-up to start-up: exploring entrepreneurship
competences and STEM women’s intention. International Entrepreneurship and Management Journal, 16(1), 69-92.
https://doi.org/10.1007/s11365-019-00627-z

Bacigalupo, M., Kampylis, P., Punie, Y., & Van Den Brande, G. (2016). EntreComp: The Entrepreneurship Competence
Framework. JRC Science for Policy Report. https://doi.org/10.2791/593884

Bacigalupo, M., Garcia, L. W., Mansoori, Y., & Oakeeffe, W. (2020). EntreComp Playbook. Entrepreneurial learning beyond the
classroom. RePEc: Research Papers in Economics. https://doi.org/10.2760/77835

Baggen, Y., Kuipers, R., & Veldman, J. (2018). Inzicht in ondernemerschapsonderwijs (2020.167-2124-02). WUR. Retrieved
March 16, 2023, from

https://www.rvo.nl/sites/default/files/2021/10/Dialogic en Wageningen University Research 2021 Inzicht in ondernemerschap
sonderwijs Eindrapport.pdf

Blenker, P., Elmholdt, S. T., Frederiksen, S. H., Korsgaard, S., & Wagner, K. (2014). Methods in entrepreneurship
education research: a review and integrative framework. Journal of Education and Training, 56(8/9), 697-715.
https://doi.org/10.1108/et-06-2014-0066

Bots, P. (2021). Designing in socio-technical systems - Chapter 2: Socio-technical systems — Towards a shared vocabulary.

Brachert, M., Hyll, W., & Sadrieh, A. (2020). Entry into self-employment and individuals’ risk-taking propensities. Small
Business Economics, 55(4), 1057-1074. https://doi.org/10.1007/s11187-019-00173-6

Bryson, J. R. (2004). What to do when Stakeholders matter. Public Management Review, 6(1), 21-53.
https://doi.org/10.1080/14719030410001675722

Cakir, F. B., & Adiguzel, Z. (2020). Analysis of Leader Effectiveness in Organization and Knowledge Sharing Behavior on
Employees and Organization. SAGE Open, 10(1), 215824402091463. https://doi.org/10.1177/2158244020914634

Chlosta, S., Patzelt, H., Klein, S. D., & Dormann, C. (2012). Parental role models and the decision to become self-employed: The
moderating effect of personality. Small Business Economics, 38(1), 121-138. https://doi.org/10.1007/s11187-010-9270-y

Cooper, L., Ralphs, A., & Harris, J. R. (2017). Recognition of prior learning: the tensions between its inclusive intentions and
constraints on its implementation. Routledge EBooks, 81-97. https://doi.org/10.4324/9781351028424-6

DCE - TU Delft. (2023a). International Entrepreneurship & Development. TU Delft. Retrieved May 23, 2023, from
https://www.tudelft.nl/tbm/onderwijs/minoren/international-entrepreneurship-development

DCE - TU Delft. (2023b). Ondernemerschap. Technology-Based Entrepreneurship. TU Delft. Retrieved May 23, 2023, from
https://www.tudelft.nl/tbm/onderwijs/minoren/ondernemerschap-technology-based-entrepreneurship#c906343

DCE. (n.d.). About - Delft Centre for Entrepreneurship. TU Delft. Retrieved June 5, 2023, from https://www.tudelft.nl/tbm/dce

Dolkens, T. (2023). Ondernemerschap: Technology-Based Entrepreneurship. Retrieved June 12, 2023, from
https://www.tudelft.nl/tbm/onderwijs/minoren/ondernemerschap-technology-based-entrepreneurship

Egleston, B. L., Miller, S. L., & Meropol, N. J. (2011). The impact of misclassification due to survey response fatigue on
estimation and identifiability of treatment effects. Statistics in Medicine, 30(30), 3560-3572. https://doi.org/10.1002/sim.4377

European Commission. (2007). KEY COMPETENCES FOR LIFELONG LEARNING: European Reference Framework. Retrieved
March 30, 2023, from https://www.britishcouncil.org/sites/default/files/youth-in-action-keycomp-en.pdf

Eurydice (2016). Entrepreneurship Education at School in Europe. Eurydice Report. Luxembourg: Publications Office of the
European Union.

49



2
TUDelft SEN2331: CoSEM Master Thesis Mitchell Looij

Delft University of Technology

EU-hub. (2019). Entrepreneurship Education Monitor. Retrieved March 31, 2023, from http://www.ee-hub.eu/monitor/

European Commission. (2014). Thematic Working Group on Entrepreneurship Education - Final Report. Retrieved March 30,
2023, from https://www.tesguide.eu/policy-strategy/itemid/40911/

Gibcus, P., De Kok, J., Snijders, J., Smit, L., & Van Der Linden, B. (2012). Effects and impact of entrepreneurship programmes in
higher education still a matter of debate. European Commission - DG Enterprise and Industry. Retrieved March 16, 2023, from
https://ec.europa.eu/docsroom/documents/375/attachments/1/translations/en/renditions/native

Hartley, J. (2014). Some thoughts on Likert-type scales. International Journal of Clinical and Health Psychology, 14(1), 83—-86.
https://doi.org/10.1016/s1697-2600(14)70040-7

He, W., & Wong, W. (2021). Gender Differences in the Distribution of Creativity Scores: Domain-Specific Patterns in Divergent
Thinking and Creative Problem Solving. Frontiers in Psychology, 12. https://doi.org/10.3389/fpsyg.2021.626911

ICF (2015): Entrepreneurship education: A road to success. A compilation of evidence on the impact of entrepreneur- ship
education strategies and measures. Prepared for the European Commission by ICF Consulting Services Ltd., main author: Anette
Curth. (https://ec.europa.eu/growth/content/entrepreneurship-education-road-success_en)

International Labour Organization - ILO. (2017, June 6). Relevant SDG Targets related to Enterprise Development.
https://www.ilo.org/global/topics/dw4sd/themes/enterprise-developement/ WCMS  558558/lang--en/index.htm

Joensuu-Salo, S., Viljamaa, A., & Varamaiki, E. (2022). Testing the EntreComp framework and its relation to start-up behaviour in
seven European countries. Journal of Small Business and Enterprise Development, 29(6), 920-939. https://doi.org/10.1108/jsbed-
04-2021-0156

Johannisson, B. (2016). Limits to and prospects of entrepreneurship education in the academic context. Entrepreneurship and
Regional Development, 28(5-6), 403—423. https://doi.org/10.1080/08985626.2016.1177982

Kemmelmeier, M., & Walton, A. P. (2016). Creativity in Men and Women: Threat, Other-Interest, and Self-Assessment.
Creativity Research Journal, 28(1), 78—88. https://doi.org/10.1080/10400419.2016.1125266

Kinder, A., Barot, V., Henshaw, M., & Siemieniuch, C. E. (2012). System of Systems: “Defining the system of interest” In
International Conference on System of Systems Engineering. https://doi.org/10.1109/syso0se.2012.6384211

Kroesen, M. (2019). TB134A - Statistick en Data-analyse. In https.//brightspace.tudelft.nl/d2l/home/132766.

Lackeus, M. (2015). Entrepreneurship in education: What, why, when, how. OECD. Retrieved March 16, 2023, from
https://www.oecd.org/cfe/leed/BGP Entrepreneurship-in-Education.pdf

Lillevili, U., & Téaks, M. (2017). Competence Models as a Tool for Conceptualizing the Systematic Process of Entrepreneurship
Competence Development. Education Research International, 2017, 1-16. https://doi.org/10.1155/2017/5160863

Lilischkis, Stefan; Temmerbakke, Jarle; Melleri, Minna; Volkmann, Christine; Griinha- gen, Marc (2021): A guide to fostering
entrepreneurship education. Five key actions towards a digital, green and resilient Europe. Luxembourg: Publication Office of the
European Union.

Lépez-Nuiiez, M. L., Rubio-Valdehita, S., Armuia, C., & Perez-Urria, E. (2022). EntreComp Questionnaire: A Self-Assessment
Tool for Entrepreneurship Competencies. Sustainability, 14(5), 2983. https://doi.org/10.3390/su14052983

Louviere, J. J., Flynn, T. N., & Carson, R. E. (2010). Discrete Choice Experiments Are Not Conjoint Analysis. Journal of choice
modelling, 3(3), 57-72. https://doi.org/10.1016/s1755-5345(13)70014-9

Liideke-Freund, F. (2019). Sustainable entrepreneurship, innovation, and business models: Integrative framework and
propositions for future research. Business Strategy and the Environment. doi:10.1002/bse.2396

Mani, M. (2015). Entrepreneurship Education. International Journal of E-Entrepreneurship and Innovation, 5(1), 1—-
14. doi:10.4018/ijeei.2015010101

Maina, S. (2013). The Role of Entrepreneurship Education on Job Creation among Youths in Nigeria. International Letters of
Social and Humanistic Sciences, 15, 87-96. https://doi.org/10.18052/www.scipress.com/ilshs.15.87

50



2
TUDelft SEN2331: CoSEM Master Thesis Mitchell Looij

Delft University of Technology

Margherita, B., Panagiotis, K., Elin, M., & Yves, P. (2016). Promoting the entrepreneurship competence of young adults in
Europe: towards a self-assessment tool. /CERI Proceedings. https://doi.org/10.21125/iceri.2016.1150

Matud, M. P., Rodriguez, C., & Grande, J. P. (2007). Gender differences in creative thinking. Personality and Individual
Differences, 43(5), 1137-1147. https://doi.org/10.1016/j.paid.2007.03.006

Mayer, Igor & Kortmann, Rens & Wenzler, Ivo & Wetters, Akos & Johan, Spaans. (2014). Game-based Entrepreneurship
Education: Identifying Enterprising Personality, Motivation and Intentions amongst Engineering Students. Journal of
Entrepreneurship Education. 17. 217-244.

McCallum E., Weicht R., McMullan L., Price A., EntreComp into Action: get inspired, make it happen (M. Bacigalupo & W.
O’Keefte Eds.) , EUR 29105 EN, Publications Office of the European Union, Luxembourg, 2018. ISBN 978-92-79-79360- 8,
doi:10.2760/574864, JRC109128

Memon, M. A., Ting, H., Cheah, J., Ramayah, T., Chuah, F., & Cham, T. H. (2020). Sample Size for Survey Research: Review
and Recommendations. Journal of Applied Structural Equation Modelling, 4(2), i—xx. https://doi.org/10.47263/jasem.4(2)01

Migo, H., & Cungu, J. (2023). Entrepreneurship Education, a Challenging Learning Process towards Entrepreneurial Competence
in Education. Administrative Sciences, 13(1), 22. https://doi.org/10.3390/admsci13010022

Nystrom, A. (2020). Recognizing and assessing student entrepreneurship competences. IECD, 2624-7992.
https://research.abo.fi/en/publications/recognizing-and-assessing-student-entrepreneurship-competences

OECD. (2023). About OECD. Retrieved June 5, 2023, from https://www.oecd.org/about/

Parker, S.C. (2018): The economics of entrepreneurship, 2nd edition, Cambridge University Press.

Rashid, L. (2019). Entrepreneurship Education and Sustainable Development Goals: A literature Review and a Closer Look at
Fragile States and Technology-Enabled Approaches. Sustainability, 11(19), 5343. doi:10.3390/sul 1195343

Ratiu, A., Maniu, 1., & Pop, E. (2023). EntreComp Framework: A Bibliometric Review and Research Trends. Sustainability,
15(2), 1285. https://doi.org/10.3390/sul15021285

RVO. (2023). Ondernemerschap in het onderwijs - O2LAB. RVO.nl. Retrieved June 5, 2023, from
https://www.rvo.nl/onderwerpen/o2lab

Salado, A., & Nilchiani, R. (2013). Contextual- and Behavioral-Centric Stakeholder Identification. Procedia Computer Science,
16, 908-917. https://doi.org/10.1016/j.procs.2013.01.095

Sanasi, S. Entrepreneurial experimentation in business model dynamics: Current understanding and future opportunities. /nt
Entrep Manag J 19, 805-836 (2023). https://doi-org.tudelft.idm.oclc.org/10.1007/s11365-023-00836-7

Scholin, T., Broomé, P., & Ohlsson, H. (2016). Self-employment. International Journal of Entrepreneurial Behaviour &
Research, 22(3), 329-345. https://doi.org/10.1108/ijebr-02-2015-0044

Scholten, V., Van Andel, E., Dolkens, T., Van Der Spek, T., & Wagner, B. (2022). Entrecomp IED/TBE Final Reduced Questions
2022 2023.

Seikkula-Leino, J., Salomaa, M., Jonsdottir, S. R., McCallum, E., & Israel, H. (2021). EU Policies Driving Entrepreneurial
Competences—Reflections from the Case of EntreComp. Sustainability, 13(15), 8178. https://doi.org/10.3390/sul3158178

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of Medical Education, 2, 53-55.
https://doi.org/10.5116/ijme.4dfb.8dfd

TU Delft. (2023a). TU Delft. https://www.tudelft.nl/global/education

TU Delft. (2023b). Education & Entrepreneurship. TU Delft. Geraadpleegd op 2 juli 2023, van
https://www.tudelft.nl/global/research/education-entrepreneurship

Wach, K. (2014). Europeanisation of Entrepreneurship Education in Europe — Looking Back and Looking Forward. DOAJ (DOAJ:
Directory of Open Access Journals).

51



2
TUDelft SEN2331: CoSEM Master Thesis Mitchell Looij

Delft University of Technology

Wakeling, G. (2023). International Entrepreneurship & Development. Retrieved June 12, 2023, from
https://www.tudelft.nl/tbm/onderwijs/minoren/international-entrepreneurship-development

Wasson, C. S. (2005). System Analysis, Design, and Development: Concepts, Principles, and Practices.

Wu, H., & Leung, S. O. (2017). Can Likert Scales be Treated as Interval Scales?—A Simulation Study. Journal of Social Service
Research, 43(4), 527-532. https://doi.org/10.1080/01488376.2017.1329775

Van Der Hoeven, M., & Rutte, M. (2005, January 27). valorisatie van onderzoek als taak van de universiteiten. Retrieved June 6,
2023, from https://zoek.officielebekendmakingen.nl/kst-29338-30-b1.pdf

Van Der Spek, T. (2022). Lecture 2: Design Thinking [Slide show].
https://brightspace.tudelft.nl/d21/le/content/501220/viewContent/3004729/View.

Van Der Valk, R. (n.d.). Education in Entrepreneurship: How Real Entrepreneurs Surface.

52



3
TUDelft

Delft University of Technology

SEN2331: CoSEM Master Thesis

Mitchell Looij

Appendix A: EntreComp Competencies

This appendix describes all the EntreComp competencies in more detail to provide a good overview. As mentioned in
chapter 3, the EntreComp framework contains three overarching areas, each containing five separate competencies.
The descriptions in this appendix A are all based on the publication of McCallum et al. (2020).

Competences per area

IDEAS &
OPPORTUNITIES

The Ideas & Opportunities area within the EntreComp framework focuses on recognizing and seizing opportunities,

COMPETENCE

LIl

Spotting
opportunities

12
Creativity

13
Vision

14

Valuing ideas

15

Ethical &
sustainable thinking

HINT

Use your imagination
and abilities to identify
opportunities for
creating value

Develop creative and
purposeful ideas

DESCRIPTION

- Identify and seize opportunities to create value by exploring

the social, cultural and economic landscape

- Identify needs and challenges that need to be met
- Establish new connections and bring together scattered

elements of the landscape to create opportunities to create
value

- Develop several ideas and opportunities to create value,

including better solutions to existing and new challenges

-+ Explore and experiment with innovative approaches
- Combine knowledge and resources to achieve valuable effects

- Imagine the future
- Develop a vision to turn ideas into action

Assess the
consequences and
impact of ideas,
opportunities and
actions

« Judge what value is in social, cultural and economic terms
- Recognise the potential an idea has for creating value and

identify suitable ways of making the most out of it

- Assess the consequences of ideas that bring value and the

effect of entrepreneurial action on the target community, the
market, society and the environment

+ Reflect on how sustainable long-term social, cultural and

economic goals are, and the course of action chosen

+ Act responsibly

Figure 20: Ideas & Opportunities competencies (McCallum et al., 2020)

generating ideas, and fostering creativity and innovation. It encompasses the ability to identify and assess potential
business ideas, as well as the capacity to spot opportunities for innovation and development.

Competences per area

RESOURCES

COMPETENCE

21

Self-awareness &
self-efficacy

22

Motivation &
perseverance

225

Mobilising resources

24

Financial & economic
literacy

Mobilising others

HINT

Believe in yourself and
keep developing

give up

Gather and manage the
resources you need
Develop financial and

economic know-how

Inspire, enthuse and get
others on board

Stay focused and don't

DESCRIPTION

- Reflect on your needs, aspirations and wants in the short,
medium and long term

- Identify and assess your individual and group strengths and
weaknesses

- Believe in your ability to influence the course of events,
despite uncertainty, setbacks and temporary failures

-+ Be determined to turn ideas into action and satisfy your
need to achieve

- Be prepared to be patient and keep trying to achieve your
long-term individual or group aims

- Be resilient under pressure, adversity, and temporary failure

- Get and manage the material, non-material and digital
resources needed to turn ideas into action

- Make the most of limited resources

- Get and manage the competences needed at any stage,
including technical, legal, tax and digital competences

- Estimate the cost of tumning an idea into a value-creating
activity

+ Plan, put in place and evaluate financial decisions over time

+ Manage financing to make sure your value-creating activity
can last over the long term

- Inspire and enthuse relevant stakeholders
- Get the support needed to achieve valuable outcomes

- Demonstrate effective communication, persuasion,
negotiation and leadership

Figure 21: Resources competencies (McCallum et al., 2020)

The Resources area within the EntreComp framework focuses on the necessary inputs and support systems that
entrepreneurs require to turn their ideas and opportunities into tangible ventures. This area recognizes that access to
resources is essential for sustainable entrepreneurship and business development.
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COMPETENCE

31
Taking the initiative

32

Planning &
management

33

Coping with
uncertainty,
ambiguity & risk

34
Working with others

35

Learning through
experience

HINT

Go for it

Prioritise, organise and
follow up

Make decisions dealing
with uncertainty,
ambiguity and risk

Team up, collaborate
and network

Learn by doing

DESCRIPTION

Initiate processes that create value
- Take up challenges

- Act and work independently to achieve goals, stick to
intentions and carry out planned tasks

- Set long-, medium- and short-term goals
- Define priorities and action plans
- Adapt to unforeseen changes

- Make decisions when the result of that decision is uncertain,
when the information available is partial or ambiguous, or
when there is a risk of unintended outcomes

- Within the value-creating process, include structured ways
of testing ideas and prototypes from the early stages, to
reduce risks of failing

- Handle fast-moving situations promptly and flexibly

- Work together and co-operate with others to develop ideas
and turn them into action

- Network

- Solve conflicts and face up to competition positively when
necessary

- Use any initiative for value creation as a learning
opportunity

- Learn with others, including peers and mentors

- Reflect and learn from both success and failure (your own
and other people’s)

Figure 22: Resources competencies (McCallum et al., 2020)

Mitchell Looij

The Into Action area within the EntreComp framework focuses on the practical implementation and execution of
entrepreneurial ideas and opportunities. It encompasses the skills, actions, and behaviors that entrepreneurs need to
bring their plans to life and transform them into viable businesses. This area emphasizes the ability to take initiative,
make decisions, and persevere in the face of challenges.



3
TUDelft

Delft University of Technology

Appendix B: EE strategy phases of development

This appendix is based on the report of the European Commission (2014) on the thematic working group on
entrepreneurship education, which shows the different phases of development in entrepreneurship education. In
addition, it covers entrepreneurship education strategy requirements and an overview of possible policy approaches
around EE.

SEN2331: CoSEM Master Thesis

Mitchell Looij

PHASES  |I.. EQUIPPING (INITIAL PREPARATION & I. ENGAGE PUBLIC SECTOR, Il. ENGAGE PRIVATE SECTOR (PROFIT IV. EMPOWERING YOUNG V. MANAGEMENT, EVALUATION &
IBENCHMARKING) [EDUCATIONAL ORGANIZATIONS & IAND NON-PROFIT) IENTREPRENERUSHIP AT THE LOCAL
[EXPERTS ILEVEL
OBJECTIVES o Nomination of inter-ministerial working |e Develop a platform with representation fe Prepare and execute the preliminary roll- o Provide guidance (capacity building) to  fe Develop a policy brief with actions for
group and lead partner for the from the key entrepreneurship education out of national strategy to share and public, private and third sector entities on future direction in line with changing
development of national strategy in & training public entities discuss the strategy with the private and youth entrepreneurship at a local level economic priorities & model in country
entrepreneurship education and training fe Stakeholder consultation to establish non-profit sector across all regions o Engage municipalities to promote pilot o Promoting management and ongoing
»  Benchmark good practices from other id ging buy-in and ion fe  Revise strategy with private sector and actions at the local level targeted at monitoring to ensure the efficiency and
Member States; fo Develop high level strategic aims and NGO input resulting from national roll-out specific issues of local concern (e.g. effectiveness of the results
objectives meetings highly ambitious youth or economically e Test evaluation framework that allows
o Integrate strategy with identified good inactive/at-risk/unemployed) analysis of processes, outcomes and
practice assessment presented by the public —
private partnership
ACTIVITIES | Engage a group of key stakeholders . Build the national strategy from good o Presentation of National Strategy on . Develop a workshop run by lead national fe Conducting coordination meetings
(ministries and public entities) and practices and key documents (e.g. Oslo Entrepreneurship Education partner(s) o Conducting partnership meetings
prepare the international exchange Agenda; Rethinking Education; o Share good practices from International e Provide technical inputs for the o Developing evaluation framework
3 Possible visit to and exchange with good Entrepreneurship 2020 Action Plan) Partners development of pilot actions targeting at fo National symposium event
practice countries Involve and consult with Ministries that e Collect inputs/feedback for improving the risk young at the local level o Create policy brief
o Integrate previous actions have a role for entrepreneurship and Strategy o Follow-up on pilot actions
education
RESULTS o Diagnosis of i i Ci istry i of key o An agreed definition for a National o Municipalities and key local stakeholders fe National strategy endorsed at the highest
Benchmark entrepreneurship education stakeholders Strategy on Entrepreneurship Education develop their entrepreneurship agenda in political level
developed Preliminary strategy from public sector e Increased participation of NGOs and the their region / local level o Capacity building of project partners on
o Sharing experiences between different entities private sector on the and | icipalities and key S management and evaluation
countries o Co-development of national roll out and implementation of public policies promote and deliver entrepreneurial
o Increased awareness of public and NGO engagement plan awareness, experiences and
private sector on the added-value of opportunities for young people
developing a national strategy
o Increased knowledge
PRODUCTS o Benchmark report o Public sector platform for the o Regional workshops around the country e Pilot actions reports o Policy report
J Diagnostic on national entrepreneurship development of a national strategy o “National Strategy on Entrepreneurship o Quarterly reports and Final report
education Protocols established between ) . o Follow-up report
governmental entities Education and Training” document lo Communication materials
o Dissemination event
STAKE Public Entities (recommended) IRecommended and possible Public Entities Recommended and possible Public Entities o Actors at the local level community level [Principally Responsible:
HOLDERS o Ministry of Education see Phase I) see Phase I) of entities in phase Il o Lead public entities
fo Ministry of Economy o National/international experts o National/international experts o Lead private entities
o Ministry of Employment / Social Affairs  fe i o] isati itutions ~ fe { ituti Involve:
fo Commission on Gender Equality o Teachers unions o Teachers unions o All actors involved in national and
o Commission on Immigrant Affairs o Associations of students & young o Parent groups regional/local level roll out
Public Entities (other possible) entrepreneurs [Social partners:
o Ministry of Agriculture [ Trade unions & employer groups
fo Ministry of Finance l Entrepreneurs & companies
fo Regional governments l Relevant NGOs & local community
o Stakeholders & Governments in other organizations
Member States o Associations of students & young
entrepreneurs

Table 19: The Phases of Development of an Entrepreneurship Education Strategy (European Commission, 2014)

Table 19 illustrates possible phases of development and highlights elements like the need to involve not only a variety
of different ministries but also a wider spectrum of stakeholders. Moreover, it offers an action-based approach and
illustrates the goals, tasks, outcomes, products, and stakeholders at each level. This model is an action plan that can
serve as inspiration for individuals just beginning this journey or for those looking to pinpoint the shortcomings of
their existing strategies.

support

+ Draw on experience from practice

An entrepreneurship education strategy should:*'

as a range of wider stakeholders such as business and community

+ Include practical entrepreneurial experiences for all learners

« Involve all education levels and disciplines, including non-formal learning

« Engage across government - such as education, lifelong learning, employment and economic
development

« Consider a lead organisation and regular reviews of actions by all partners involved

« Engage stakeholders - developed in collaboration with education providers and practitioners, as well

« Encourage and develop partnerships between business, community and education at all levels

+ Have evaluation and monitoring built in, with links to internationally comparable data to provide
measure of progress.

« Identify resources and funding to be used from local, national and/or EU level

+ Address curricula reform and innovation at all levels, including flexibility, pedagogies, learning
outcomes and assessment,

+ Include training for educators and educational leaders receive sufficient training and overall

+ Ensure career guidance is a focus at all levels and pre-start support is included to support aspiring
entrepreneurs

Figure 23: entrepreneurship education strategy requirements (European Commission, 2014)
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Figure 23 shows the entrepreneurship education strategy requirements.

involved Ministries

Direct engagement from
stakeholders on theme

engagement by all Ministerial
partners

Mitchell Looij

POLICY POLICY ADVANTAGES POLICY DISADVANTAGES |EXAMPLES - list not
APPROACH exhaustive
pecific Strategy * Common vision across » Not embedded into policies [Croatia; Italy (national
n government that directly target education for VET, some regions
ntrepreneurship + Outcomes and impact and training audience have strategies);
ducation reflect policy drivers forall . May not translate into tangible Sweden

Education policy
licitl

xplicitly mention
ntrepreneurship
ducation

Education policy
licitl

nowledge, skills
nd/or attitudes
ssociated with
ntrepreneurship

Entrepreneurship education
highlighted as priority within

into tailored approaches in
key areas such as
education, careers,
employment and economic
growth

Entrepreneurship related
knowledge, skills and
attitudes included within
curricula objectives

May not be recognised as
contributor to economic and

Education and training
audience do not recognise
importance of
entrepreneurship education as
a thematic priority

May not be recognised as a
contributor to economic and
employment agenda

Does not reflect key
competence approach

Austria; Czech
Republic; Finland;

entions education policy employment policies or France; Greece;
ntrepreneurship | Directly embedded within outcomes Spain; Hungary;
ducation as policies directed at learning Latvia; Malta; Poland;
objective system Slovakia; UK-Northern
Ireland; UK-Scotland;
Portugal
Both specific » Comprehensive approach F Not all policies may be Belgium-NL;
istrategy AND reflecting joined up properly linked without Denmark; Estonia;
other policies government policy common vision Finland; Lithuania;
(education, »  Specific strategy translated Luxembourg;
conomic and/or UK-Wales

Belgium-FR; Bulgaria;
Cyprus; Germany;
Ireland; UK -England

ider policy » Entrepreneurship educationr  Not directed at education and [Spain; France;
economic or recognised as a framework training audience Netherlands; Portugal;
mployment condition for economic Does not directly engage Romania; Slovenia
licy) explicitly growth and employment (as|  gqycation policy areas
entions well as social wellbeing)
ntrepreneurship . can, be pre-cursor for
ducation

joined up approach with
education policy

Table 20: Overview of Policy approaches, advantages and disadvantages (European Commission, 2014)

Table 20 gives an overview of policy approaches. In the Netherlands, it turns it that there is a wider policy explicitly
mentioning entrepreneurship education recognized as a framework condition for economic growth and employment.
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Appendix C: Theoretical framework researched policy
documents on EE and EntreComp research papers

Appendix C summarizes all researched policy documents on EE, and EntreComp research papers. It therefore forms

the theoretical framework.

Authors

Article title

Conclusions

Lilischkis et al. (2021)

A Guide to Fostering
Entrepreneurship Education

“The project identified five main areas where decision
makers could become active: training educators,
ensuring stakeholders’ cooperation, sharing
knowledge, raising awareness of EE benefits as well as
conducting research and analysis about EE.”

Eurydice (2016)

Entrepreneurship Education
at School in Europe

“Progress is most needed in two areas — learning
outcomes and teacher education. The development of
comprehensive and consistent learning outcomes,
applied across several levels of education and
specifically assessed is essential.”

European Commission (2014)

Thematic Working Group on
Entrepreneurship Education

“Mobilities for learners and staff, to undertake a
learning and/or professional experience in another
country, and entrepreneurship education is relevant to
the anticipated outcomes of these mobilities. Support
for Policy Reforms includes opportunities for
Prospective Initiatives linked to entrepreneurship
education, with Forward Looking Cooperation
Projects to try out new policy approaches.”

EU-hub (2019)

Checking the pulse of
Entrepreneurship Education
in Europe

“Several numerical conclusions on EE on national
strategies, collaboration between ministries, type of
national strategies, use of EntreComp, use of EE in
countries and improvement on education”

Gibcus (2012)

Effects and impact of
entrepreneurship
programmes in
higher education

“Entrepreneurship education improves the
entrepreneurship key competence. Entrepreneurship
alumni have better entrepreneurial skills and more
knowledge of entrepreneurship. Entrepreneurship
education improves the intentions towards
entrepreneurship. Entrepreneurship alumni search for
opportunities. Entrepreneurship education has a
positive impact on the individual’s employability.
Entrepreneurship education has an impact on society
and on the economy.”

European Commission (2007)

Key competences for lifelong
learning:

European Reference
Framework

“The Recommendation is a reference tool for
education and training stakeholders. It sets up a
common understanding of competences needed
nowadays and in the future. The reference framework
presents successful ways to promote competence
development through innovative learning approaches,
assessment methods or support to educational staf”

Ahmad & Hoffman (2007)

A Framework for Addressing
and Measuring
Entrepreneurship

“It is fair to say that very few, probably none, of these
efforts capture or embody entrepreneurship. These
initiatives and requests led the OECD to create an
Entrepreneurship Indicators

Programme that has been at the vanguard of
investigations and developments that seek to improve
our current understanding and measurement of
entrepreneurship.”
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Lackeus (2015)

Entrepreneurship in
Education: What, why, when,
how

“This report aims to clarify some basic tenets of
entrepreneurship in education, focusing on what it is,
why it is relevant to society, when it is applied or not
and how to do it in practice. The many challenges have
also been discussed, such as lack of support, time and
resources in educational institutions, assessment
difficulties for both teachers and researchers. Despite
its promising effects on students and society, it is
important to keep in mind that the field of
entrepreneurial education is in a quite early stage of
development.”

Baggen et al. (2021)

Inzicht in
ondernemerschapsonderwijs

“Entrepreneurship means value creation. Value
creation for others, with others. The value can be
social, environmental or economic or a combination of
the three. The following recommendations are made®
Gain more insight into the current situation. *Towards
a national model for entrepreneurship education in the
Netherlands. * systematic monitoring and evaluation of
entrepreneurship research. *Invest in teachers as key
actors of entrepreneurship education.

* Facilitating lifelong development for entrepreneurs
and employees. *Stronger integration between
education and external stakeholders and role models.’

’

Margherita et al. (2016)

EntreComp: The
Entrepreneurship
Competence Framework

“The EntreComp study was launched by the JRC on
behalf of DG Employment, Social Affairs and
Inclusion, in January 2015. Its ambition is to build a
bridge between the worlds of education and work, by
contributing to a better understanding and promotion
of entrepreneurship competence in Europe. The
EntreComp ultimately aims to facilitate peer learning
and exchange among Member States and eventually to
have a positive impact on the mobility, employability
and active participation of citizens in society and the
economy.”’

McCallum et al. (2020)

EntreComp at Work

The European
Entrepreneurship
Competence Framework in
action in the labour market: a
selection of case studies

“The 10 case studies in the EntreComp at work report
highlight the diversity of ways in which EntreComp
can be used, including workforce development, design
of training, support for start-ups, and design of
personal development plans. Our hope is that these
new publications serve as a call to action for greater
uptake of EntreComp and delivering on the goals of
the European Skills Agenda.”

McCallum et al. (2018)

EntreComp into action

A user guide to the European
Entrepreneurship
Competence Framework

“EntreComp into Action is a guide to help individuals
and organisations explore why, when and how they
can use EntreComp the Entrepreneurship Competence
Framework published by the European Commission in
2016. The entrepreneurship competence is
increasingly recognised as a competence for life,
relevant to personal development and fulfilment and
finding and progressing in employment.”

Table 21: Researched policy documents on EE
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Authors Article title Conclusions
Nystrom (2020) Recognizing and assessing Emphasized the importance of “recognition of prior
student entrepreneurship learning” (RPL). She identified that “students increasingly
competences acquire competences and knowledge in non-formal and
informal (extra- curricular) settings”, allowing HEI's to “to
shorten students’ graduation times and introduce flexibility
into the curriculum”.
Migo and Cungu (2023) Entrepreneurship Education, | “The study's findings suggest that entrepreneurship

a Challenging Learning
Process towards
Entrepreneurial Competence
in Education

competency in education needs to be improved in terms of
teaching proficiency, pre-service teacher preparation
programs, in-service training, curricula, and stakeholder
collaboration with the school. The limitation of this study is
that more factors should be considered to further explore
teachers’ competencies in entrepreneurship education and the
relationship between teachers’ knowledge and skills and
entrepreneurship competencies.”

Joensuu-Salo et al. (2022)

Testing the EntreComp
framework and its relation to
start-up behaviour in seven
European countries

“This study contributes to entrepreneurship literature by
proposing a relatively simple way of measuring EC, based on
the widely discussed EntreComp framework. Despite its wide
use in many educational institutions in the European Union
(EU), the EntreComp framework has not been widely used in
research, possibly due to the width and depth of the
competence it portrays. The study provides a validated scale of
15 items that can be easily applied to for example measuring
development over students’ study years. The results also
demonstrate that EC can be addressed as a unidimensional
construct and connect it to start-up behaviour.”

Ratiu et al. (2023)

EntreComp Framework: A
Bibliometric Review and
Research Trends.

“Provides insights into the current research landscape on the
EntreComp framework. The analysis reveals a lack of shared
vision and development of practice in the use of EntreComp,
indicating the need for support and guidance in promoting the
learning process effectively. Future research can focus on
developing guidelines and best practices for implementing
EntreComp in different educational programs and contexts.’

>

Lopez-Nuiiez et al. (2020)

EntreComp Questionnaire: A
Self-Assessment Tool for
Entrepreneurship
Competencies

“The questionnaire presented a tool to assess the
entrepreneurship competencies included in the EntreComp
framework, and competencies to generate social, cultural, or
economic value at work or in society and that allow personal
and professional development. Based on the results of this
work and the challenges in promoting sustainability educa-
tion and lifelong learning, future efforts should be aimed at
consolidating the EntreComp Questionnaire and expanding it
with areas that would allow sustainability competencies to be
evaluated more specifically.”

Armuna et al. (2016)

From stand-up to start-up:
exploring entrepreneurship
competences and STEM
women’s intention

“This paper contributes to an understanding of the
entrepreneurship competences held by a group of potential
STEM entrepreneurs by identifying differences by gender and
exploring which ones are more closely related to higher
entrepreneurship intention, which can contribute to orienting
education initiatives.”

Table 22: Researched EntreComp papers
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Appendix D: Key action points for EE on different
hierarchical levels

This appendix describes all key action points for entrepreneurship education, as defined by Lilischkis et al. (2021) in
“The guide to fostering entrepreneurship education five key actions towards a digital, green and resilient Europe.”

1. “Develop EE competence of leaders and teachers in education institutions” (Lilischkis et al., 2021).

Key Action 1: Increase teachers’ and leaders’ EE competence through initial and continuous professional training and
peer networks; teacher training ” (Lilischkis et al., 2021)

Entrepreneurship education challenges educators, mainly because of a transformation of their roles and new
competences. However, Lilischkis et al. (2021) concluded that most teachers lack EE competence. The main
bottleneck to improvement on EE within the EU seemed to be a lack of proper teacher training.

Action 1.1 — local level:

“Become more ambitious in training educators about entrepreneurial competences on-site” (Lilischkis et al.,
2021).

As described, “an effective implementation of EE requires significant changes in the way teachers are educated”. It is
advised to all educators to acquaint themselves with challenges and opportunities of EE in their subject. Moreover, it’s
recommended to the business sector to establish long-term partnerships with schools.

Action 1.2 — national and regional level:
“Support EE in initial teacher training and in continuous professional development, especially for principals”
(Lilischkis et al., 2021).

To largen the entrepreneurship education in the EU, governmental bodies could tackle teacher shortcomings via 1)
initial teacher training, 2) quality programmes for continuous professional development to support EE teachers and 3)
national networks of teacher and education institutions to share and increase EE knowledge. It was also concluded that
EE needs sufficient funding, where there is currently a lack of reliable long-term funding of EE by governmental
bodies.

Action 1.3 — European level:

“Initiate and fund European-wide train-the-trainer programmes in EE, including mentor networks” (Lilischkis
et al., 2021).

It was concluded that the OECD noticed a lack of teacher training in EE in the EU. Moreover, the teacher trainings
often lack “strategy or development plans and are often underfunded”. There is a need for a European EE network
between different education institutions. As last, main drivers of EE were identified, with the following examples:
“teacher training, believe in entrepreneurship as policy maker, prepare a serious strategy, clear leadership, put into
school system as obligatory at early age” etc.

2. “Encourage cooperation of EE stakeholders about policies and curricula” (Lilischkis et al., 2021).

Key Action 2:

“EE actors could seek broad cooperation between all types of stakeholders on all geographical levels” (Lilischkis et
al., 2021).

One of the biggest strengths of EE are the broad benefits for many stakeholders and industries: from local communities
to national and European institutions.

Action 2.1 — local level:

“Education institutions could link up with the local community for EE — with municipalities, civil society,
businesses” (Lilischkis et al., 2021).

On a local level, schools and education institutions could engage community members in EE practice, through
lectures, visits and practical projects. Labour unions and employers’ organizations could incentivize business to
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involve within EE projects. As example, Austria has a national for EE including 65 stakeholders, such as ministries,
the economic chamber, banks. foundations and universities.

Action 2.2 — national/regional level:

“Establish a broad national or regional policy platform to develop EE curricula and agree on targets”
(Lilischkis et al., 2021).

It was concluded that the integration of entrepreneurial learning into national or regional curricula is crucial and should
be made possible by educational institutions. Many European countries have reformed their curricula to include EE,
focusing on innovation and creativity competence, complex problem-solving, teamwork, and leadership. Governments
can establish platforms to enhance cross-ministerial collaboration and involve actors from various policy domains,
including the business sector and civil society organizations.

Action 2.3 — European level:

“Encourage and facilitate a broad European policy platform for the work on EE” (Lilischkis et al., 2021).

To promote EE on a European scale, it is necessary to cooperate with stakeholders at the European level, especially
with the transition to a sustainable and digital economy, and a focus on education frameworks like EntreComp. The
European Commission can play a leadership role in EE by providing funding for relevant projects and collaborating
with various Directorate-Generals. An external entity can be mandated with implementing, assessing, monitoring, and
driving EE in cooperation with several Directorate-Generals.

3. “Communicate what EE is and what benefits it brings” (Lilischkis et al., 2021).

Key Action 3: Communicate the benefits of EE and how it builds competences for life (Lilischkis et al., 2021)
Negative connotations associated with entrepreneurship, such as commercialism and capitalism, often impede the
implementation of EE in schools and its integration into curricula. To overcome these perceptions, the benefits of EE
need to be communicated and false perceptions debunked, as educators often lack knowledge of its positive impacts. It
is important to explain that EE develops competences such as self-confidence, teamwork, and perseverance, and is not
limited to starting a business but rather teaches how to create value in general.

Action 3.1 — local level:

“Use the EntreComp Framework to promote entrepreneurship as a transversal competence on the spot”
(Lilischkis et al., 2021).

The EntreComp framework defines entrepreneurship as a basic and transversal competence useful for many spheres of
life and is becoming a reference for initiatives that aim to foster European citizens' entrepreneurial capacity. It consists
of three interconnected competence areas: Ideas and opportunities, Resources, and into action, which embrace
different types of entrepreneurships. Educational institutions can cooperate with local enterprises to bring life to
frameworks such as EntreComp and create visibility for their EE activities through media coverage. This can help
prevent negative reactions from parents and the fear of negative effects on students' performance, as more teachers
may find frameworks such as EntreComp helpful.

Action 3.2 — national and regional level:

“Introduce reforms towards more competence-oriented learning and more entrepreneurial activity” (Lilischkis
et al., 2021)

To acknowledge entrepreneurship as a competence, it is important to introduce competence-oriented ways of learning
and curricula. Governments can introduce competency-based curricula while initiating campaigns to emphasize the
development of transversal skills, such as cooperation and critical thinking, in addition to reaching subject goals.
Public authorities can raise awareness by supporting, recognizing, and rewarding EE initiatives through summits and
awards. Authorities can also adapt the legal framework to support students’ entrepreneurial activities.

Action 3.3 — European level:

“Raise awareness, recognise and reward EE efforts and initiatives on European level” (Lilischkis et al., 2021).
The effectiveness of awareness-raising campaigns for environmental education (EE) can be improved by highlighting
good practices from other countries rather than relying solely on local practices. The European Commission has long
promoted EE as a strategic policy objective and encourages all students to have at least one entrepreneurial experience
before finishing compulsory education. Therefore, it is important to identify and acknowledge European front runners
in EE among schools, teachers, and principals. Recognizing and rewarding such initiatives and individuals can serve as
a model for other countries and inspire peer-learning.
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4. “Measure and compare EE practice and impact in pan-European research” (Lilischkis et al., 2021).

Key Action 4:

“Conduct research about EE methods, impacts, and policies across different types of entrepreneurship”
(Lilischkis et al., 2021).

To contribute to key European policy agendas, there is a need for pan-European data that identifies the most useful EE
policies and methods, as well as how to train teaching staff and achieve impact. In the future, the focus of EE research
should expand beyond starting up businesses to non-profit entrepreneurship to serve diversity. National and regional
policies that aim to foster EE must also be mapped and evaluated to provide a systematic overview of their impact,
which can aid policymaking across Europe. However, there is currently a lack of research on the long-term impact of
EE.

Action 4.1 — local level:

“Higher education institutions could strengthen EE research together with their ecosystem” (Lilischkis et al.,
2021).

EE teaching and training take place at the local level and thus more research is needed to explore how stakeholders in
local entrepreneurial ecosystems can implement national or regional EE policies, particularly in different types of
entrepreneurship. Higher education institutions can integrate research, teaching, and transfer of entrepreneurship to
benefit EE research in understanding the conditions under which certain methods work. Additionally, faculties could
encourage and support students in writing thesis papers about EE subjects that consider the specificities of their
institution's EE ecosystems. Finally, policymakers could support grass-roots research at the local level, facilitate
comparative studies, and identify common themes to address in EE policies.

Action 4.2 — national level:

Initiate and coordinate national research in EE practice and mainstreaming (Lilischkis et al., 2021).

Ministries responsible for educational policy need scientific advice on two related issues: the treatment effect of EE
practice, which looks at the impact on students who participate in it, and the selection effect of EE mainstreaming,
which considers why some young people don't take part in EE (Parker, 2018). Research on entrepreneurship policy
often does not differentiate enough between these two effects, so national research initiatives could study the
treatment effectiveness of EE for different types of entrepreneurship to gain insights on how to reach different groups
of students interested in entrepreneurship. Research could also analyse the paths in which selection into or out of
participation in EE takes place to more effectively mainstream EE.

Action 4.3 — European level:

Conduct pan-European research about EE methods and policies for different types of entrepreneurship
(Lilischkis et al., 2021).

Pan-European research could be beneficial in investigating different forms of entrepreneurship and entrepreneurship
education strategies and policies. The European Commission could sponsor research projects focusing on green and
social entrepreneurship and encourage the creation of a repository of studies on EE policies and their effectiveness.
Furthermore, the EC could explore the synergy of the EntreComp framework with other frameworks.

5. “Share EE knowledge and experience to enhance teaching and learning” (Lilischkis et al., 2021).

Key action 5:

Support sharing and peer-learning about EE across Europe (Lilischkis et al., 2021)

There must be more systematic peer learning about EE that considers Europe's digital and green transitions because the
sharing of EE information, tools, methodologies, and experiences is currently underdeveloped. The seminars for the
EE-WE project have emphasized the actions being taken to promote EE throughout Europe. Indicating that much more
could be accomplished if practitioners and experts shared their experiences and plans, it appeared that participants
were eager to learn from one another. By mimicking real-life scenarios, EE can boost students' motivation and learning
effectiveness.

Action 5.1 — local level:

Increase peer-learning in and beyond education institutions (Lilischkis et al., 2021).

A culture shift in educational institutions is necessary to encourage entrepreneurial practices among instructors and
develop a positive attitude toward EE. Higher education institutions can accomplish this by setting up peer-learning
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mechanisms that encourage the sharing of EE-related experiences, techniques, and technologies. Leaders in higher
education can encourage the use of EE by their teaching staff by offering incentives such on-the-spot assistance from
other staff members or outside specialists from the working world.

Action 5.2 — regional and national level:

Establish national and regional peer learning networks for EE (Lilischkis et al., 2021).

Very few nations have networks in place for sharing EE expertise and experiences. Establishing regional and national
networks to display education systems where EE is integrated into initial teacher training will allow EE educators and
excellent practice institutions to promote these systems, which may encourage other institutions to follow.
Governments can provide funding to help headteachers, higher education administrators, and teaching staff develop
national or regional networks that can help advance EE through peer-to-peer learning and mutual assistance.

Action 5.3 — European level:

Foster sharing of EE knowledge across Europe — especially for teachers and ministries (Lilischkis et al., 2021).
The EE-WE project participants think that strong leadership and support from European organizations are essential to
accelerating EE. It is important to recognize and support European communities of practice, and teachers should have
access to top-notch resources. Peer-learning networks can be established and developed between neighbouring nations.
The creation of self-assessment tools for schools based on EntreComp can be encouraged by the European
Commission, who can also establish standards for European best practices. Additionally, they can promote the
recognition of European nations that have made strides in EE and organize frequent peer-learning gatherings for
ministry representatives to share their perspectives on the introduction and improvement of EE teaching and learning.
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Appendix E. Data-analysis inspiration

The data-analysis in this Master thesis is partly based on the research of Lopez-Nuiez et al. (2022). They
named that the framework has received attention as a self-assessment tool, but there are still few instruments
available that target the entire spectrum of competencies suggested by EntreComp. The main goal of their
study was to evaluate the validity and reliability of the self-perceptions of the entrepreneurship competencies
questionnaire proposed by Armuna (2020), which aimed to help address the current lack of psychometric
measuring instruments. This is because there aren't any specific tools available to evaluate the self-
perception of entrepreneurship competencies.

The following hypotheses were formed the proposed questionnaire (1) displayed a four-dimensional model
(Ideas and Opportunities, Personal Resources, Specific Knowledge, Into Action), (2) has good internal
consistency (reliability), and (3) has a positive relationship between entrepreneurial intention and
entrepreneurial self-capital. The total sample was randomly split into two subsamples, maintaining the same
mean sociographic characteristics, percentage of representation of the various knowledge areas, and gender
presented in the total sample in both, to assess validity evidence based on the internal structure of the
EntreComp questionnaire.

Item Component Corrected Cronbach’s Subscales
1 2 3 4 Item Mean SD Item-Total a If Item

1. Spotting opportunities 063 038 020 0.05 Correlation Deleted (@; Mean: SD)

2. Creativity 059 041 010 ~005 1 491 111 0.65 0.78

3. Vision 075 015 0.10 017 2 523 126 057 0.81

4. Valuing ideas 078 016 014 0.09 3 541 114 064 078 lde?;;gf‘;ﬁ?;?‘::g;“es

> o7 004 00 019 4 527 114 0.68 0.77

s 0 0z 00 o 5 535 106 0.56 0.81

- o ol o8 o 7 5.03 134 0.62 078

8. 0.34 052 019 0.18

o 018 om o1 o5 8 5.30 116 0.58 0.79

10.  Communication skills 009 072 002 022 9 518 154 0.62 0.78 Personal resources

11, Multidisciplinary skills 025 051 029 028 10 545 132 055 0.80 (0.82;31.18;5.79)

12, Digital know how 007 011 061 018 1 539 116 059 079

13, Legal know how 007 0.00 079 0.05 17 4.83 1.40 0.58 0.79

14, Financial and economic know how 007 005 082 -0.00 12 5.03 143 0.49 0.79

15.  Development of new products and services 023 024 071 0.06 13 323 148 0.60 0.76

16, Defining pri d actions plans 035 033 042 020 14 3.42 158 0.64 0.74 Sf(ane;‘é'cll;‘;‘;“ge‘iﬁe

7. Mal ling with uncertainty, ambiguity, and risks 025 051 038 023 15 105 148 063 074

18. Net 0.09 0.40 059 0.07 18 3.82 1.63 055 0.77

e o0 024 00 o 19 5.87 114 0.46 0.69

20. Problem solving skills 0.26 040 013 0.55 - -

21 Leamby doing 015 016 009 073 2 574 106 054 064 Into action
21 6.07 0.99 0.52 0.65 (0.72;23.92; 3.05)

22, Learn from mistakes 014 006 0.07 077

22 6.25 093 0.52 0.65
Table 23: Rotated component matrix, descriptives and internal validity of Lopez-Nufiez et al. (2022) research

The first element, titled "Ideas and Opportunities," is composed of the same five abilities listed in Armuna et
al. (2020) and EntreComp framework (identifying opportunities, creativity, vision, appreciating ideas, and
ethical and sustainable thinking). Six elements made up the second aspect, "Personal Resources," which
included motivation, perseverance, mobility resources, leadership skills, communication skills,
multidisciplinary skills, making decisions dealing with uncertainty, ambiguity, and risks competence.
Finally, an examination of EntreComp's internal consistency revealed suitable values in accordance with
accepted guidelines, which were supported by each subscale's Cronbach's alpha indices. Lopez-Nuiiez et al.
(2022) the importance of the study by highlighting it has “important practical implications since it fills the
gap of specific tools to assess the self-perception of entrepreneurship competencies”.

The research of Lopez-Nuiez et al. (2022) was based on Armuna et al. (2020) research. Armuna et al.

(2020) explored “the relationship between entrepreneurship competencies and intention (EI) of a sample of
potential STEM entrepreneurs in order to assess the conventional assumption on women exhibiting lower
rates of entrepreneurship intention than men and that the lack of competence perceived is a higher barrier to
be an entrepreneur for them”. The EntreComp framework was used as model for analysis, where data
gathering was based on a questionnaire.
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The conducted analysis uses t-test and factor analysis to examine the link between competencies and skill
elements in EI. The hypothesis that women are less likely than men to pursue entrepreneurship was not
supported by the data. Additionally, there are marginal gender disparities in self-perceived competencies.
What’s more, Armuna et al. (2020) named that “the study confirms the hypothesis of a positive relationship
between competences and EI, but here gender is not a moderating factor”.

The study tested the following hypothesis in a specific STEM sample:
o HI: “Female entrepreneurship competences perception is lower than men”
o H2: “There is a positive relationship between competences and entrepreneurship intention”
o H3: “Gender moderates the positive relationship between competences and entrepreneurial
intentions so that the relationship is stronger for female STEM students compared to male STEM
Students”

The survey was conducted in June 2017 under students of the ActuaUPM program, under students at the
Technical University Madrid, with a technical background. What’s more, they joined the program because
they “already have a business idea to explore and potentially launch, but the setting up of the venture has not
started yet”. The dependent variables were based on entrepreneurship intention, measuring “the intention of
becoming an entrepreneur in the sense of setting up a new business sometime in the future”. All items were
measured on a 7-point Likert-scale. In this case, the independent variables were formed by the five teen
EntreComp competencies, and splitting out and adding variables brought the total to twenty-two independent
variables. It was mentioned that “that the general perception of entrepreneurship competences is quite high,
with most values over 4”.

Mean t-test for
Equality of
Means

Male Fem Dif t p
N=114 N=24 value
No P

Ideas and Opportunities (ID)

Sex 138 100% O1- Identify opportunities to create value and challenges that 5.46 533 0123 0468 0640
need to be met

Men 114 82.6% 02- Development of creative and purposeful ideas 584 583 0009 0030 0976
fome! 2 & 03- Visualisation of future scenarios (o guide effortand 560 583 0237 -0995 0322
Women 24 174%
action
Age (mean) 2821 04- Recognise the potential that an idea has for creating 544 479 0647 2518 0013
- ’ lue
Family main occupations 138 100% value
05- Assess the consequences and impact of ideas, 543 529 0138 0580 0563
Self-employed 42 304% opportunities and actions
Private sector 61 442G Personal Resources (PR)
Publ ) p 48'6“ 06- Identify and assess my individual and group strengths  5.67 575 ~0.083 ~0351 0726
ublic sector 6% and weaknesses
Other 6 0.04% 07- Determination to tum into action my ideas, being 571 579 0081 -0284 0777
resilient under pressure, adversity and temporary failure
Participants major 138 100% O8- Making the most of limited resources 582 588 0059 -0227 0821
Technical or scientific 130 942G 09- Leadership skills 570 554 0160 0515 0611
0-10 Communication skills 558 588 0296 ~1.065 0289
Social sciences 5 6%

ocial science 3 3 011- Multidisciplinary skills 610 642 -0320 -1573 0.118
Other 3 22% Specific Knowledge (SK)

Studie: & 012- Digital know how 579 508 0706 2514 0013
Studies 138 100%

) 2.5 013- Legal know how 318 304 0134 0389 0698
Graduate/Master/PhD 100 2% O14- Financial and economic know how 411 346 0656 1974 0050
Undergraduate 38 27.5% Into Action (IA)

Work experience 138 100% 015- Development of new products and services 547 525 0224 0864 0389
Previ ok o1 65.9% 016- Defining priorities and action plans 562 592 0294 -1670 0.102
Tevious work expenence 790 O17- Making decisions dealing with uncertainty, ambiguity 547 554 -0.068 -0248 0.804
Not previous work experience 47 34.1% and risk
Birdre <hin educat 138 100% 017- Networking skills and making professional contacts ~ 4.92 479 0129 0373 0710
ntrepreneurship education % <
019- Team working 590 642 0513 -2177 0031
Previous EEP 33 239% 020- Problem solving skills 593 629 -0362 -1.727 0.086
Not previous EEP 105 76.1% 021- Leam by doing 637 646 0090 -0496 0620
022- Leam from mistakes 632 633 -0018 -0088 0930

Figure 24: research outcomes assessment Entrepreneurship competencies by Armuna et al. (2020)

The literature review that has been conducted show that it is difficult to define an overarching framework for
what is called entrepreneurial competencies. As a reference for analysis, this paper relies on the theoretical
framework of EntreComp, which is proposed as a general guide to support entrepreneurship education.

In previous studies, women tended to rate their entrepreneurial skills lower than men, but in her STEM

sample there were no significant gender differences except for these four variables. is not. Across the
sample, these aspiring STEM entrepreneurs in her see themselves as having a multidisciplinary profile,
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learning through hands-on learning, working in teams, problem solving, and the ability to capitalize on
mistakes.

Next, an analysis of entrepreneurship confirms that all individuals share a common interest in becoming
entrepreneurs, and in this STEM case study, it is widely believed that entrepreneurship is lower. Despite our
hypothesis, entrepreneurship has been shown not to differ significantly between female and male profiles.
more women than men. Finally, we used regression analysis with gender as a moderating factor to examine
whether there were competencies closely associated with higher entrepreneurial orientation than men (or
women).

Limitations were named by the ability to gain more insights about the relations between intentions and the
effectively launch of the business and potential differences by gender. What’s more “better observation of
the evolution of these competences through any entrepreneurship program and the intention to start a
business could help to evaluate the effectiveness of the methodologies and contents taught and contribute to
further research into the impact of entrepreneurship education” .
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Appendix E: EntreComp Survey in 2022/2023 under
TBE and IED students

Entrecomp IED/TBE Final Reduced Questions 2022/2023 (Scholten et al., 2022)
Dear student in International Entrepreneurship & Development / Technology-based Entrepreneurship,
Thanks for taking the time to fill out this questionnaire, which should take approximately 20-30 minutes to
fill out. The purpose of this questionnaire is to help you reflect on the development of your entrepreneurial

skills and it will help us improve the minor. The questionnaire is based on the EU's EntreComp framework,
which provides a self-assessment tools for entrepreneurial skills and resources.

You will not be assessed or graded in any way based on the responses you provide to this questionnaire.
Furthermore, we will protect your personal data in all responses to ensure that individual students cannot
be identified without your consent.

Finally, please be honest in your assessment of your skills. The more honestly you answer the questions, the
more effective this tool will be in tracking your development. Please don't hesitate to get in touch with your
instructors if you have any further questions.

Many thanks and all the best,

Titus, Ellen, Tom, Victor, Allissa, Ben and the whole IED/TBE Team

START OF QUESTIONNAIRE

Q3.1 SPOTTING OPPORTUNITIES

Use your imagination and abilities to identify opportunities for creating value. Identify and seize opportunities
to create value by exploring the social, cultural and economic landscape. Identify needs and challenges that
need to be met.

1/131:
I can describe different analytical approaches to identify entrepreneurial opportunities

Q3.2

2/131:

I can judge opportunities for creating value and decide whether to follow these up at different levels of the system
(micro, meso or macro) I am working in.

Q3.3
3/131:

I can take apart established practices and challenge mainstream thought to create opportunities and look at challenges
in different ways.

Q3.4

4/131:
I can cluster different opportunities or identify synergies among different opportunities to make the most out of them.
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Q3.5
5/131:

I can carry out a needs analysis involving relevant stakeholders.

Q3.6

6/131:

I can produce a ‘roadmap’ which matches the needs with the actions needed to deal with them and helps me create
value.

Q3.7
7/131:
I can identify the boundaries of the system that are relevant to my (or my team's) value-creating activity.

Q3.8
8/131:

I can monitor relevant trends and see how they create threats and new opportunities to create value.

Q4.1
CREATIVITY

Develop several ideas and opportunities to create value, including better solutions to existing and new
challenges.

9/131:
I can experiment with my skills and competences in situations that are new to me.

Q4.2
10/131:
I can combine my understanding of different contexts to transfer knowledge, ideas and solutions across different areas.

Q4.3
11/131:
I can describe different techniques to test innovative ideas with users or customers.

Q4.4

12/131:

I can design new processes to involve stakeholders in generating, developing and testing ideas that create customer
value.

Q4.5

13/131:

I can describe and explain different approaches to shaping open-ended problems and different problem-solving
strategies.

Q4.6
14/131:
I can use a mix of creative techniques to keep generating customer value over time.

Q4.7

15/131:

I can develop and deliver customer value based on the core features of my (or my team’s) idea and progressively
adding more.

Q4.8

16/131:
I can apply different design approaches to create customer value through new products, processes or services.
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Q4.9
17/131:
I can describe how innovations diffuse in society, culture and the market.

Q4.10

18/131:

I can identify the steps needed to research the potential for an innovative idea in light of its development into an
existing enterprise, a new venture or an opportunity for social change.

Q5.1
VISION

Develop a vision to turn ideas into action.

19/131:

I can use my understanding of the context to identify different strategic visions for creating value.
Q5.2

20/131:

I can show different audiences the benefits of my vision during turbulent times.

Q5.3
21/131:
I can explain the role of a vision statement for strategic planning.

Q5.4
22/131:
I can encourage enthusiasm and a sense of belonging around a convincing vision.

Q5.5
23/131:

I can identify the changes needed to achieve my vision.

Q5.6
24/131:
I can create a ‘roadmap’ based on my vision for creating value.

Q6.1
VALUING IDEAS

Recognise the potential an idea has for creating value and identify suitable ways of making the most out of it.

25/131:
I recognise the many forms of value that could be created through entrepreneurship, such as social, cultural or
economic value.

Q6.2
26/131:
I can develop strategies to effectively make the most of opportunities to create value in my organisation or venture.

Q6.3

27/131:

I can tell the difference between trademarks, registered design rights, patents, geographical indications, trade secrets,
confidentiality agreements and copyright licences, including open, public-domain licences such as creative commons.

Q6.4

28/131:
I can develop a strategy on intellectual property rights that is tailored to the market's competition.
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Q7.1
ETHICAL & SUSTAINABLE THINKING

Assess the consequences of ideas that bring value and the effect of entrepreneurial action on the target
community, the market, society and the environment.

29/131:
I can argue that ideas for creating value should be supported by ethics and values relating to gender, equality, fairness,
social justice and environmental sustainability.

Q7.2
30/131:
I make it my priority to make sure that ethical behaviour is respected and promoted in my area of influence.

Q7.3
31/131:
I can discuss the impact an organisation has on the environment (and vice versa).

Q7.4
32/131:
I can choose adequate methods for analysing environmental impact based on their advantages and disadvantages.

Q7.5
33/131:
I can analyse the implications of my value-creating activity within the boundaries of the system I am working in.

Q7.6
34/131:
I can choose ‘measure indicators’ to monitor and assess the impact of my value-creating activity.

Q7.7
35/131:
I can discuss a range of accountability methods for both functional and strategic accountability

Q7.8
36/131:
I can use the accountability methods that hold me responsible to our internal and external stakeholders.

Q8.1
SELF-AWARENESS & SELF-EFFICACY

Reflect on your needs, aspirations and wants in the short, medium and long term.

37/131:
I can reflect on my individual and group needs, wants, interests and aspirations in relation to opportunities and future
prospects.

Q8.2
38/131:
I can translate my needs, wants, interests and aspirations into goals that help me reach them.

Q8.3
39/131:
I can judge my strengths and weaknesses and those of others in relation to opportunities for creating value.
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Q8.4
40/131:
I can team up with others to compensate for our weaknesses and add to our strengths.

Q8.5
41/131:
I can judge the control I have over my achievements (compared with any control from outside influences).

Q8.6
42/131:
I believe in my ability to carry out what I have imagined and planned, despite obstacles, limited

Q8.7

43/131:

I can discuss how a realistic understanding and evaluation of my personal attitudes, skills and knowledge can influence
my decision-making, relationships with other people and quality of life.

Q8.8
44/131;

I can design professional development strategies for my team based on a clear understanding of strengths and
weaknesses, in relation to both current and future opportunities to create value.

Q9.1
MOTIVATION & PERSEVERANCE

Determined to turn ideas into action and satisfy your need to achieve.

45/131:
I am motivated by the idea of creating value for myself and others.

Q9.2
46/131:
I can regulate my own behaviour to stay driven and achieve the benefits of turning ideas into valuable action.

Q9.3
47/131:
I can coach others to stay motivated, encouraging them to commit to what they want to achieve.

Q9.4

48/131:

I can create the right climate to motivate my team (for example, by celebrating successes, by learning from failures
and by encouraging innovative ways to tackle problems).

Q9.5
49/131:
I can use strategies to keep my team motivated and focused on creating value.

Q9.6
50/131:
I can reward initiative, effort, and achievement appropriately within my team and organisation.

Q9.7
51/131:
I can devise strategies to overcome standard difficult circumstances.

Q9.8

52/131:
I can cope with unexpected change, setbacks and failures (for example, job loss).
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Q9.9
53/131:
I can celebrate short-term achievements, in order to stay motivated.

Q9.10
54/131:
I can stay focused on my vision and goals, despite challenges.

Q10.1
MOBILISING RESOURCES
Get and manage the material, non-material and digital resources needed to turn ideas into action

55/131:
I can develop a plan for dealing with limited resources when setting up my value-creating activity.

Q10.2
56/131:
I can judge the key resources needed to support an innovative idea or opportunity to launch a new venture.

Q10.3
57/131:
I take into account the non-material cost of using resources when taking decisions about my value-creating activities.

Q10.4
58/131:
I can identify the opportunities that using resources efficiently and the circular economy bring to my organisation.

Q10.5
59/131:
I can manage my time effectively, using techniques and tools that help make me (or my team) productive.

Q10.6
60/131:
I can develop effective time-management procedures that meet the specific needs of my value-creating activity.

Q10.7

61/131:

I can find support to help me take advantage of an opportunity to create value (for example, advisor or consultancy
services, peer or mentor support).

Q10.8

62/131:

I can develop a network of flexible and responsive providers from outside the organisation who support my value-
creating activity.

Ql1.1
FINANCIAL & ECONOMIC LITERACY

Estimate the cost of turning an idea into a value-creating activity.

63/131:
I can explain the difference between a balance sheet and a profit and loss account.

Ql1.2

64/131:
I can use financial indicators to compare the financial health of my value-creating activity with that of competitors’.
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Q113
65/131:
I can apply the financial planning and forecasting concepts that I need to turn ideas into action (for example, profit or
not for profit).

Ql14

66/131:

I can judge the cash-flow needs of an organisation that handles many value-creating activities that depend on each
other.

Q1L.5
67/131:
I can choose the most appropriate sources of funding to start up or expand a value-creating activity.

Ql1.6
68/131:
I can raise funds and secure revenue from different sources and manage the diversity of those sources.

Q12.1
MOBILISING OTHERS
Get the support needed to achieve valuable outcomes.

69/131:
I can get endorsement from others to support my value-creating activity.

Q122
70/131:
I can maintain momentum with my team, partners and stakeholders when involved in a challenging situation.

Q123
71/131:
I can pitch effectively in front of potential investors or donors.

Q124
72/131:
I can pitch a call to action that gets stakeholders, such as funders, customers, partners etc., on board.

Q125

73/131:

I can communicate the vision for my venture in a way that inspires and persuades stakeholders, such as funders,
partner organisations, volunteers, new members and (non) government organizations.

Ql12.6

74/131:

I can take part in constructive discussions with stakeholders (funders, partners and non-government organisations, etc.)
that my idea is targeted at.

Q12.7
75/131:
I can influence opinions in relation to my value-creating activity, through a planned approach to social media.

Q12.8
76/131:
I can define a communication strategy to mobilise people in relation to my (or my team’s) value-creating activity.

Q13.1
TAKING THE INITIATIVE
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Act and work independently to achieve goals, stick to intentions and carry out planned tasks.

77/131:
I can take individual and group responsibility in value-creating activities.

Q13.2
78/131:
I can encourage others to take responsibility in value-creating activities.

Q133
79/131:
I am driven by the possibility of being able to initiate value-creating activities independently.

Q134
80/131:
I can motivate others to take initiative and reward them appropriately within my team.

Q135
81/131:
I take action on new ideas and opportunities, which will add value to a new or existing value-creating venture.

Q13.6
82/131:
I can encourage others to take the initiative in solving problems and creating value within my team and organisation.

Ql14.1
PLANNING & MANAGEMENT
Define priorities and action plans.

83/131:
I can define long-term goals arising from the vision for my (or my team’s) value-creating activity.

Q14.2
84/131:
I can design a strategy to achieve goals in line with my team’s long-term vision.

Q143
85/131:
I can apply the basics of project management in managing a value creating activity.

Q144

86/131:

I can develop and stick to a detailed project management plan, adjusting to changing circumstances to make sure goals
are reached.

Q145
87/131:
I can develop a business plan based on the model, describing how to achieve the value identified.

Ql14.6
88/131:
I can keep my planning methods updated and adapt them to changing circumstances.

Ql14.7

89/131:
I can define the priorities to meet my (or my team’s) vision.
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Q14.8
90/131:
I can define priorities in uncertain circumstances, with partial or ambiguous information.

Q14.9
91/131:
I can describe different methods for performance and impact monitoring.

Q14.10

92/131:

I can develop the performance indicators I (or my team) need to monitor progress towards a successful outcome in
changing circumstances.

Ql14.11
93/131:
I can adapt my plans to achieve my goals in light of changes that are outside my control.

Q14.12

94/131:

I can use the results of monitoring to adjust vision, aims, priorities, resource planning, action steps or any other aspect
of the value-creating process.

Q151

UNCERTAINTY, AMBIGUITY & RISK

Make decisions when the result of that decision is uncertain, when the information available is partial or
ambiguous, or when there is a risk of unintended outcomes.

95/131:
I can find ways of making decisions when the information is incomplete.

Q15.2
96/131:
I can make decisions evaluating the different elements in a situation that is uncertain and ambiguous.

Q153
97/131:
I can apply the concept of affordable losses to make decisions when creating value.

Q154
98/131:
I can assess the risks my venture is exposed to as conditions change.

Q15.5

99/131:

I can demonstrate that I can make decisions by weighing up both the risks and the expected benefits of a value-creating
activity.

Ql15.6
100/131:
I can come up with strategies to reduce the risk of my value-creating initiative becoming obsolete.

Q16.1

WORKING WITH OTHERS
Work together and co-operate with others to develop ideas and turn them into action.
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101/131:
I can value diversity as a possible source of ideas and opportunities.

Ql6.2
102/131:
Outside of my organisation, I have a diverse network to help find and evaluate ideas that can create value.

Ql6.3
103/131:
I can face and solve conflicts.

Qle.4
104/131:
I can manage conflicts effectively.

Q16.5
105/131:
I can listen to my end users.

Ql6.6
106/131:
I can pull together information from a wide range of sources to understand my end users' needs.

Ql16.7
107/131:
I can build a team based on the individual knowledge, skills and attitudes of each member.

Q16.8
108/131:
I can build an organisation’s capacity to create value by encouraging people to work together.

Q16.9
109/131:
I can use techniques and tools that help people to work together.

Q16.10
110/131:
I can design working methods and incentives that enable team members to work well together.

Qle6.11
111/131:
I can use my network to find the right people to work on my (or my team's) value-creating activity.

Ql16.12
112/131:
I can design effective processes to build networks of different or new stakeholders and keep them engaged.

Q17.1
LEARNING THROUGH EXPERIENCE
Learn with others, including peers and mentors.

113/131:
I can judge if and how I have achieved my goals, so that I can evaluate my performance and learn from it.

Q17.2
114/131:
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I can take my team or the organisation to a higher level of performance, based on the feedback collected and by
learning lessons from achievements and failures.

Q173

115/131:

I can find and choose opportunities to overcome my (or my team’s) weaknesses and to develop my (or my team’s)
strengths.

Q17.4

116/131:
I can design and put in place a strategy for my venture to continue to generate value.

Q17.5

117/131:

I can integrate lifelong learning into my personal development strategy and career progress.
Q17.6

118/131:

I can learn from the impact-monitoring and evaluation activities that [ have designed to track the progress of my value-
creating activity.

Q276
119/131:
Have you ever been involved in starting up a company before?

Yes (1)

No (2)

Q277
120/131:

My parents are self-employed, they started companies themselves

Yes (1)

No (2)

Q278
121/131:
Has anyone else, close to you, started a business?

Yes (1)

No (2)
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Q279
122/131:
I have lived for a longer period (>3 months) foreign country

Yes (1)

No (2)
Q280

123/131:
I have followed courses on entrepreneurship before

Yes (1)

No (2)
Q281

124/131:
I had classes in economics and accounting before

Yes (1)

No (2)

Q283
125/131:
I have done finance administration before (bv. penningmeester bij vereniging of evenement)

Yes (1)

No (2)

Q284
126/131:
I have directed people before (bv. sport trainer geweest, commissie voorzitter etc)

Yes (1)

No (2)
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Q18.3
127/131:
What is your gender?

Male (1)
Female (2)
Diverse (3)

Prefer not to say (4)

Q18.5
128/131:
In which year were you born?

Q287
129/131:
I would prefer a career as self-employed to a career as employed in an organization

Definitely not (1)
Not very likely (2)
Not likely (3)
Moderate (4)
Likely (5)

Very likely (6)

Definitely yes (7)

Mitchell Looij
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Q288
130/131:
I intend to become self-employed after I am graduated (=directly after finishing school)

Definitely not (1)
Not very likely (2)
Not likely (3)
Moderate (4)
Likely (5)

Very likely (6)

Definitely yes (7)

Q290
131/131:
I intend to become self-employed when I gained more industry experience

Definitely not (1)
Not very likely (2)
Not likely (3)
Moderate (4)
Likely (5)

Very likely (6)

Definitely yes (7)

Mitchell Looij
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Appendix F: descriptive data tables

In this appendix, an overview is given of all the descriptive data on the two analysed datasets. These two tables are
based on the twelve socio-demographic background questions, placed at the end of the survey.

Characteristic (n = 84) Category N= Sample%

Gender Male 58 69.05%

Female 26 30.95%

Year born 1990 1 1.19%

1995 2 2.38%

1998 4 4.76%

1999 4 4.76%

2000 16 19,05%

2001 28 33.33%

2002 26 30.95%

2003 3 3,57%

Start-up involvement Yes 14 16.67%

No 70 83.33%

Self-employed parents Yes 43 51,19%

No 41 48.81%

Close-to you started business Yes 60 71.43%

No 24 28.57%

>3 months lived foreign country Yes 14 16.67%

No 70 83.33%

Followed entreprencurship courses Yes 10 11,90%

No 74 88.10%

Followed classes economics and accounting Yes 44 52.38%

No 40 47.62%

Done finance administration before Yes 22 26,20%

No 62 73.80%

Directed people before Yes 62 26.20%

No 22 73.80%

Prefer self-employed career than organization Definitely not 1 1,20%
Not very

likely 3 3.60%

Not likely 10 11,90%

Moderate 18 21.40%

Likely 25 29.80%

Very likely 20 23.80%

Definitely yes 7 8.30%

Intend to become self-employed directly after graduation Definitely not 1 1.20%
Not very

likely 12 14.30%

Not likely 31 36.90%

Moderate 22 26.20%

Likely 13 15,50%

Very likely 3 3.60%

Definitely yes 2 2.40%

Self-employed when gained more industry experience Definitely not 0 0,00%
Not very

likely 1 1.20%

Not likely 2 2.40%

Moderate 13 15,50%

Likely 32 38.00%

Very likely 25 29.80%

Definitely yes 11 13,10%

Table 24: characteristics of TBE dataset

The total amount of valid participants is 84. Seen the specific scope of the survey, that’s quite an adequate number.
What’s striking is that there are quite more males than female participating in TBE that year. What’s more, the year of
birth doesn’t differ much, as most people are born in either 2000, 2001 or 2002. The differences between these years
are not very interesting, as they are very close to each other. The most people answered no on the questions on start-up
involvement, lived in a foreign country, followed entrepreneurship courses before and experience with finance
administration. However, most people have followed classes on economics and accounting before, have directed
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people and did have self-employed parents. What also could be concluded is that most respondents strive for a self-
employed career after having gained more industry experience.

Characteristic (n = 54) Category N = Sample%
Gender Male 20 37,04%
Female 34 62.96%
Year born 1999 K 741%
2000 25 46,30%

2001 29

2002 6

Start-up involvement Yes 10

No 44

Self-employed parents Yes 29

No 25

Close-to you started business Yes 39

No 15

=3 months lived foreign country Yes 16

No 38

Followed entreprencurship courses Yes 7

No 47

Followed classes economics and accounting Yes 27

No 27

Done finance administration before Yes 19

No 35

Directed people before Yes 43

No 11

Prefer self-employed carcer than organization Definitely not 0

Not very likely 3

Not likely 6

Moderate 10

Likely 17

Very likely 10

Definitely yes 8

Intend to become self-employed directly after

graduation Definitely not 5

Not very likely 9

Not likely 16

Moderate 14

Likely 7

Very likely 2

Definitely yes 1

Self-employed when gained more industry experience Definitely not 0

Not very likely 2

Not likely 3

Moderate 9

Likely I8

Very likely 13

Definitely yes 9

Table 25: characteristics of IED dataset

Within the IED dataset, there were 54 valid respondents, 30 less than the TBE dataset. It’s interesting to see that the
gender distribution here is quite different, as there are more females than males following IED. The year of birth is
here quite similar, however there are way less people born in 2002. The distributions are further quite similar to the
TBE dataset. Once again, most people answered no on start-up involvement, lived in a foreign country, followed
entrepreneurship courses and done finance administration before. Most people have directed people before, had self-
employed parents and know people close to them that started a business. The distributions are quite equal for self-
employed parents and followed classes on economics and accounting. Once again, most participants strive for a
self-employed career, after having gained more industry experience.
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For the data-analysis, there is also looked at the number of answers given per answer option within the
dataset. This is done by summing up the number of answers per EntreComp competence.
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AA.1 Spotting opportunities
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200,00

150,00

100,00

50,00

0,00

Spotting opportunities Spotting opportunities
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80,00
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. NE== :
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Disagree  Disagree  Slightly ~Moderate  Slighty Agree Agree Disagree  Disagree  Slightly ~Moderate  Slighty Agree Agree
strongly disagree agree strongly strongly disagree agree strongly

Table 26: “Spotting opportunities” scores for TBE (left) and IED (right)

As can be seen, the trend similar for both programmes. However, the tendency is more towards agree for TBE than for

IED.

AA.2 Creativity

250

200
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50

0 —
Disagree
strongly

Disagree

Creativity Creativity
180
160
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20 I .
0 —
Slightly =~ Moderate  Slighty Agree Agree Disagree  Disagree  Slightly =~ Moderate  Slighty Agree Agree
disagree agree strongly strongly disagree agree strongly

Table 27: “Creativity” scores for TBE (left) and IED (right)

For creativity, the trend is quite similar as well. For both programs, the most chosen answer is either slightly agree or

agree.
AA.3 Vision
160
140
120
100
80
60
40
20
0 |
Disagree  Disagree
strongly

Vision Vision
120
100
80
60
40
I I ) I l
0 |
Slightly ~ Moderate  Slighty Agree Agree Disagree  Disagree  Slightly =~ Moderate  Slighty Agree Agree
disagree agree strongly strongly disagree agree strongly

Table 28: “Vision” scores for TBE (left) and IED (right)
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AA .4 Valuing ideas
Valuing ideas Valuing ideas
80 60
70 50
60
50 40
40 30
30 20
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. . []
0 0
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strongly disagree agree strongly strongly disagree agree strongly

Table 29: “Valuing ideas” scores for TBE (left) and IED (right)
For “valuing ideas”, a more divided pattern is observed.

AA.S Ethical & sustainable thinking

Ethical & sustainable thinking Ethical & sustainable thinking
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Table 30: “Ethical & sustainable thinking” scores for TBE (left) and IED (right)

AA.6 Self-awareness & self-efficacy

Self-awareness & self-efficacy Self-awareness & self-efficacy
350 140
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250 100
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100 40
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0 — | 0 [
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strongly disagree agree strongly strongly disagree agree strongly

Table 31: “Self-awareness & self-efficacy” scores for TBE (left) and IED (right)
For self-awareness & self-efficacy, the tendency of answers is very to slightly agree and agree.

AA.7 Motivation & perseverance

Motivation & perseverance Motivation & perseverance
400 250
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strongly disagree agree slrongly strongly disagree agree strongly

Table 32: “Motivation & perseverance” scores for TBE (left) and IED (right)
For motivation & perseverance, the tendency is very much towards “agree”.
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AA.8 Mobilising resources
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Table 33: “Mobilising resources” scores for TBE (left) and IED (right)

AA.9 Financial & economic literacy

Financial & economic literacy Financial & economic literacy
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Table 34: “Financial & economic literacy” scores for TBE (left) and IED (right)
For the financial & economic literacy competence, there is a more divided trend.
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AA.10 Mobilising others
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Table 35: “Mobilising others” scores for TBE (lefi) and IED (right)
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AA.11 Taking the initiative

Taking the inititative Taking the initiative
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Table 36: “Taking the initiative” scores for TBE (left) and IED (right)
AA.12 Planning & management

Planning & management Planning & management
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Table 37: “Planning & management” scores for TBE (left) and IED (right)
AA.13 Uncertainty, ambiguity & risk
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Table 38: “Uncertainty, ambiguity & risk” scores for TBE (left) and IED (right)
AA.14 Working with others
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Table 39: “Working with others” scores for TBE (left) and IED (right)
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AA.15 Learning through experience
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Table 40: “Learning through experience” scores for TBE (left) and IED (right)
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Appendix H: Flyers IED and TBE

This appendix shows the flyers with information for upcoming students for both the Bachelor minor programmes

Mitchell Looij

technology-based entrepreneurship and international entrepreneurship & development.

Faculty of Technology, Policy and Management

Minor
International Entrepreneurship and Development

INnternational Entrepreneurship

and Development

This minor programme allows students
abroad 1o develop technical solutions
for complex challenges contributing to
socioeconomic development.

During the minor, you will work in multi-
disciplinary leams to solve a challenge
assigned Lo you by a project provider. Most
of these challenges are located within
developing and emerging markets and
focus on achieving environmental, social or

~ . SConOMmic pro-poor impact.

Development projects do

not always bring lasting You will learn how to manage and work on

opportum'ties But ifyou a technology-related project in a different
cultural and institutional setting with your

can help people set up .,
an independent business

elsewhere, a real change has Sirusture

- The minor program is structured as follows.
been made.” In the first two months, students complete
{hree courses o help prepare for their time
abroad. These courses help sludents adopl

Empawering

] .
TUDelft | &

Figure 25: IED flyer (Wakeling, 2023)

an entrepreneurial mindset and prepare
them to work effectively in different cultural
contexts. Students will also learn to research
their challenge’s local ecosysiem and
stakeholders. Finally, they will prepare a
project plan for their time abroad.

In the sacond phase of the minor, students
travel abroad. During this ime, sludents must
adopt an entreprencurial mindset as they
research, develop and execule a solution

o a challenge. Challenge providers include
non-governmental organisations, (social)
entarprises, universilies or governmental
organisations. They will also learmn to
communicale effectively about their project's
goals, results and processes at differant
stages.

Al the end of the minor, in a final report,
students will assess the impact and
feasbiity of their solutions and reflect on the
compelencies they have developed as a
team and as individuals.
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Course list

First quarter:

- Entrepreneuriall Thinking (4ECTS)

- Preparations for Intercultural Research
Project (7 ECTS)

- Development, Sustainability & Impact
(4ECTS)

Second quarter:
- Intercultural Integration Project (15 ECTS)

Please note

This programme is highly demanding. You
will not have time to do any resits for other
courses. Also, it requires a solid ability to
adapt to a different cultural setting where
you will work and live intensively with your
team during the internship abroad

Above all, this programme is part of the
ever-changing political and environmental
global context. In the circumstances such
as red or amber Dutch government travel
advice, we must prioritise students’ and
partners’ health and safety. This might
mean you cannot travel abroad to your
project’s location. Instead, we will adapt

by offering an internship based in the
Netherlands, possibly combined with online
interactions with stakeholders in the Global
South. Such projects will be organised in
cooperation with partners that can facilitate
the intercultural learning goals of the
programme.

Minor coordinators

Mitchell Looij

Entry requirements

. Have fulltime availability for the
programme (NO re-sits planned for
semester 1)

. Being selected for the minor

. This minor is open for English
speaking

. students

Application procedure

The full procedure and dates for applying
for this minor will be published on: tudelft.
nl/minors.

Be sure you have pre-registered for the
minor on EduXchange.

As this is a selection minor, after pre-
registration you still need to complete a
short application.

Prepare a motivational video of max

two minutes in which you convince us

why we should select you. You will be

able to submit a URL of the video in the

application form below. In this video tell us:

. Why do you want to participate (how
will this contribute to you as an
individual and your future career)?

*  What experience you have (e.g.
through extra-curricular activities)?

*  You may also want to highlight any
culturally diverse or team-work
experiences.

. Remember to illustrate your
experiences with concrete examples.

The |[ED minor application form.

For any question regarding the application
procedure, you can contact Gareth

Wakeling: g.m.wakeling@tudelft.nl.

More information?

&9
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Faculty of Technology Policy and Management

Minor

Technology-Based Entrepreneurship

Technology-Based Entrepreneurship

“The hands-on approach is the
perfect way to be introduced to

1] : sononstirchin *
alt facets of entrepreneurship.

Empowsring

The Technology-Basad Enlreprensurship
minor provides a foundaltion for students
who want to combine their technical
knowledge with entrepreneurial sikils to
create, recognise and exploil new market
opporiunities.

The minor is offered by the Delft Centre

for Entreprensurship (DCE) and leclurers
from the faculties of Technology, Policy and
Management, and Industrial Design. Through
an overarching inlegration course, their
acquired knowledge and skills will be applied
in & project at an existing technology-driven
SME or through your startup idea.

4 £ aneurisl Mirds
TUDelft | Hmte-s

Figure 26: TBE flyer (Dolkens, 2023)

What will you learn

After completing the minor, you

can analyse markets and estimate
tachnological developments. You can
analyse startup organisations and
recognise and, if necessary, exploit
opportunities in the market.

This knowledge, combined with
knowledge from your bachelor's
program, makes you an attractive
candidate to lead innovation projects at
existing organisations or to start your
own company.
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What subjects will you be taught?
The courses attached to this minor

aim to provide a general but thorough
introduction to the specific aspects of
technology-based entrepreneurship. Each
course highlights one or more aspects of
“technopreneur-ship”. The curriculum is
coherent and covers the main aspects of
entrepreneurship. It draws from the TU-
wide range of entrepreneurship-oriented
disciplines:

. Introduction to Technology-Based
Entrepreneurship

. Case study

. Product and service design &
prototyping

. Finance for Entrepreneurs

. Business Marketing for Engineers

Managing Startups

Minor coordinator

Mitchell Looij

For whom?

This minor is intended for entrepreneurial
undergraduate students from all faculties
within TU Delft and external students

from Erasmus University Rotterdam and
Leiden University. A selection procedure
may be part of the admission process. The
language of the minor is English and the
maximum number of students is set to 120.

For whom?

This is a non-selection minor. For further
details of the registration procedures and
deadlines please check: tudelft.nl/minors.

More information?

Empowering

T U D e I ft Entrepreneurial Minds
P
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Appendix I. Letter feedback request DCE

TUDelft SEN2331: CoSEM Master Thesis Mitchell Looij
“Analysis of Entrepreneurship Competencies' 4957903
development among students”

Delft University of Technology

Data-analysis recommendations

Dear teacher/professor,

My name is Mitchell, and for my Master thesis I am conducting research to evaluate and test
hypotheses on the 2022/2023 survey output for the minor programmes technology-based
entrepreneurship (TBE) and international entrepreneurship and development (IED) at Delft Centre for
Entrepreneurship. The questionnaire is based on the EU's EntreComp framework, which provides a
self-assessment tool for entrepreneurial skills and resources.

The survey output contained 84 valid respondents for TBE, and 54 valid respondents for IED. All the
answers were given at the beginning of the study programmes, in September 2022. This means they
only measure the self-assessment one point in time.

Currently, I'm in the middle of the data-analysis in which I try to see relevant relation between the
dependent and independent variables in the dataset. The hypotheses based on these interesting
relationships could be confirmed (or not) and could therefore lead to interesting recommendations on
the education programmes at DCE.

The survey was quite long, containing 119 questions all related to the competence of the EntreComp
framework. Therewith, there were 12 socio-demographic background questions included to identify the
type of respondent.

To give you a good overview of the background of the respondents, I've made on overview of the 12
socio-demographic questions for both surveys. Please see the appendix of this letter for a good
overview.

The EntreComp framework contains 15 competences all related to entrepreneurial skills, which is
shown here:

Figure 1: the EntreComp framework

In the survey, multiple questions were made per competence. I've also made an overview of the
number of questions per competence:
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et Univrsity of Technotony “Analysis of Entrepreneurship Competencies' 4957903
development among students”
EntreComp Competence Survey description Questions
Spotting opportunities “Use your imagination and abilities to identify opportunities for 8
creating value. Identify and seize opportunities to create value by
exploring the social, cultural and economic landscape. Identify needs
and challenges that need to be met."”
Creativity “Develop several ideas and opportunities to create value, including 10
better solutions to existing and new challenges.”
Vision “Develop a vision to turn ideas into action.” 6
Valuing ideas “Recognise the potential an idea has for creating value and identify | 4
suitable ways of making the most out of it.”
Ethical & sustainable “Assess the consequences of ideas that bring value and the effect of | 8
thinking entrepreneurial action on the target community, the market, society
and the environment.”
Self-awareness & self- “Reflect on your needs, aspirations and wants in the short, medium 8
efficacy and long term.”
Motivation & perseverance “Determined to turn ideas into action and satisfy your need to 10
achieve.”
Mobilising resources “Get and manage the material, non-material and digital resources 8
needed to turn ideas into action.”
Financial & economic “Estimate the cost of turning an idea into a value-creating activity.” | 6
literacy
Mobilising others “Get the support needed to achieve valuable outcomes." 8
Taking the initiative “Act and work independently to achieve goals, stick to intentions and | 6
carry out planned tasks."”
Planning & management “Define priorities and action plans.” 12
Uncertainty, ambiguity & “Make decisions when the result of that decision is uncertain when 6
risk the information available is partial or ambiguous, or when there is a
risk of unintended outcomes.”
Working with others “Work together and co-operate with others to develop ideas and turn | 12
them into action.”
Learning through experience | “"Learn with others, including peers and mentors.” 6

Table 1: EntreComp competencies, the survey description and number of questions per competence,

also the dependent variables

To see relations and connections between the different variables in the dataset, I've made up 6

hypotheses so far. These are based on empirical research. However, you as teacher and expert being
linked to DCE, might identify innovative and new relations between variables to be tested. Therefore, [
ask for your input: what do you want to be analysed by me? In the table hereunder, I show the

identified hypotheses so far:

Null hypothesis, HO

Alternative hypothesis, H1

Hypothesis 1

“There will be no significant difference in the ability
to spot opportunities between people involved in start-

“People involved in start-up companies
consider themselves better in spotting

up companies and those who are not.”

opportunities (Sanasi, 2023).”

Hypothesis 2
Significant

“There will be no significant difference in creativity
scores between males and females.”

“Females have a higher score on creativity
than males (He & Wong, 2021).”

Hypothesis 3

“There will be no significant difference in the ability
to mobilize others between individuals who have

“People having experience directing people
score better on the competence mobilizing

experience directing people and those who do not.”

others (Cakir & Adi; 1, 2020).”

Hypothesis 4

“There will be no significant difference in the ability

“People having experience in financial

to value ideas between individuals with self-employed
parents and those without.”

ation score better on the competence

financial and economic literacy (Amagir et al.,

2020).”

Hypothesis 5
Significant

“There will be no significant difference in the ability
to value ideas between individuals with self-employed
parents and those without.”

“People with self-employed parents are better
in valuing ideas (Lindquist et al., 2015).”

Hypothesis 6

“There will be no significant difference in scores on
the Uncertainty, Ambiguity & Risk competence
between individuals with self-employed parents and
those without.”

“People with self-employed parents score
higher on uncertainty, ambiguity & risk
(Chlosta et al., 2012).”

Table 2: the six identified and tested hypotheses so far.
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development among students”

So, do you want to see for example the relation between self-employed parents (independent variables)
and the EntreComp competence “Spotting Opportunities”? Or do you see other interesting possible
connections to be tested? Please help me with your input on interesting patterns, so I could test them
and include them in my analysis for good recommendations. Feel free to reach out to me via
m.b.looij@student.tudelft.nl or Ellen van Andel via mail, and I’1l keep you updated what the results of
the analysis will be.
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Appendix J. Human Research Ethics Approval

Date 21-Apr-2023 ,‘
Contact person  Dr. Cath Cotton, Policy Advisor -
Academic Integrity TUDelft &y

E-mail c¢.m.cotton@tudelft.nl

Human Research Ethics
Committee TU Delft
(http://hrec.tudelft.nl)

Visiting address
Jaffalaan 5 (building 31)
2628 BX Delft

Postal address

P.O. Box 5015 2600 GA Delft
The Netherlands

”

Ethics Approval Application: “Analysis of Entrepreneurship Competencies' development among students

Applicant: Looij, Mitchell

Dear Mitchell Looij,
It is a pleasure to inform you that your application mentioned above has been approved.

Thanks very much for your submission to the HREC which has been conditionally approved. Please note
that this approval is subject to your ensuring that the following condition is fulfilled:

1) How will you recruit participants? Make sure that participants don't feel in any way pressured to
partake in your research.

In addition to any specific conditions or notes, the HREC provides the following standard advice to all
applicants:

« In light of recent tax changes, we advise that you confirm any proposed remuneration of research
subjects with your faculty contract manager before going ahead.

* Please make sure when you carry out your research that you confirm contemporary covid
protocols with your faculty HSE advisor, and that ongoing covid risks and precautions are flagged
in the informed consent with particular attention to this where there are physically vulnerable (eg:
elderly or with underlying conditions) participants involved.

o Our default advice is not to publish transcripts or transcript summaries, but to retain these privately
for specific purposes/checking; and if they are to be made public then only if fully anonymised and
the transcript/summary itself approved by participants for specific purpose.

o Where there are collaborating (including funding) partners, appropriate formal agreements
including clarity on responsibilities, including data ownership, responsibilities and access, should
be in place and that relevant aspects of such agreements (such as access to raw or other data) are
clear in the Informed Consent.

Good luck with your research!
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Appendix K. Data Management Plan

SEN2331: CoSEM Master Thesis Mitchell Looij

"Analysis of Entrepreneurship Competencies' development
among students"”

0. Administrative questions

1. Name of data management support staff consulted during the preparation of this plan.

My faculty data steward, Nicolas Dintzner, has reviewed this DMP on 13/04/2023.

2. Date of consultation with support staff.

2023-04-13

I. Data description and collection or re-use of existing data

3. Provide a general description of the type of data you will be working with, including any re-used data:

How will data be
Type of data File collected (for re-used Purpose of processin Storage |Who will have access
yp format(s)|data: source and terms P P 9 location|to the data
of use)?
. To understand the current Research supervisors
Anonymised survey data - .
. ) Re-use of existing data way of student . _|and the project team
evaluating DCE courses from |[.csv files Onedrive|, .
. from DCE assessment and course (Victor Scholten and Ellen
two past academic years .
evaluation van Andel)
Qualitative anonymous To understand and analyze Research sqperwsors
. X - .docx . . L . _|and the project team
interview data on reviewing |.. Face-to-face interviews opinions on new Onedrive|, .
files (Victor Scholten and Ellen
new assessment methods assessment methods
van Andel)
_— .docx To review and analyze the Research supervisors
Quantitative data on new ) . . - . _land the project team
files/.csv [Online survey answers given on decision-|Onedrive|, .
assessment method ) . (Victor Scholten and Ellen
files making
van Andel)
Research supervisors
Audio file on interviews aac file iPhone To rephrase interview Onedrive an‘d the project team
data (Victor Scholten and Ellen
van Andel)

4. How much data storage will you require during the project lifetime?

e <250GB

Il. Documentation and data quality

5. What documentation will accompany data?

e Methodology of data collection

Created using DMPonline. Last modified 18 April 2023
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I1l. Storage and backup during research process
6. Where will the data (and code, if applicable) be stored and backed-up during the project lifetime?

e OneDrive

IV. Legal and ethical requirements, codes of conduct

7. Does your research involve human subjects or 3rd party datasets collected from human participants?

e Yes

8A. Will you work with personal data? (information about an identified or identifiable natural person)

If you are not sure which option to select, ask yourfaculty Data Steward for advice. You can also check with the
privacy website or contact the privacy team: privacy-tud@tudelft.nl

e Yes

8B. Will you work with any other types of confidential or classified data or code as listed below? (tick all that apply)

If you are not sure which option to select, ask yourFaculty Data Steward for advice.

e No, | will not work with any confidential or classified data/code

9. How will ownership of the data and intellectual property rights to the data be managed?

For projects involving commercially-sensitive research or research involving third parties, seek advice of yourFaculty
Contract Manager when answering this question. If this is not the case, you can use the example below.

The datasets underlying the published papers will be publicly released following the TU Delft Research Data Framework Policy.
During the active phase of research, the first supervisor from TU Delft will oversee the access rights to data. They will be released
publicly no later than at the time of publication of corresponding research papers.

10. Which personal data will you process? Tick all that apply

Data collected in Informed Consent form (names and email addresses)
Gender, date of birth and/or age

Email addresses and/or other addresses for digital communication
Names and addresses

No addresses will be saved.

11. Please list the categories of data subjects

Students of DCE

Created using DMPonline. Last modified 18 April 2023 20of 5
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12. Will you be sharing personal data with individuals/organisations outside of the EEA (European Economic Area)?

e No

15. What is the legal ground for personal data processing?

e Informed consent

16. Please describe the informed consent procedure you will follow:

Three essential elements make up the informed consent process: (1) providing potential research participants with the information
they need to make an informed choice; (2) facilitating their understanding of what has been disclosed; and (3) encouraging their
decision to participate in the study to be voluntary. All participants will be asked for a checked consent before the start of the
interview/assessment method.

17. Where will you store the signed consent forms?

e Same storage solutions as explained in question 6

18. Does the processing of the personal data result in a high risk to the data subjects?

If the processing of the personal data results in a high risk to the data subjects, it is required to perform ®ata
Protection Impact Assessment (DPIA). In order to determine if there is a high risk for the data subjects, please check if
any of the options below that are applicable to the processing of the personal data during your research (check all
that apply).

If two or more of the options listed below apply, you will have tacomplete the DPIA. Please get in touch with the
privacy team: privacy-tud@tudelft.nl to receive support with DPIA.

If only one of the options listed below applies, your project might need a DPIA. Please get in touch with the privacy
team: privacy-tud@tudelft.nl to get advice as to whether DPIA is necessary.

If you have any additional comments, please add them in the box below.

e None of the above applies

22. What will happen with personal research data after the end of the research project?
e Personal data will be shared with others - please explain which personal data will be shared, with whom, how and whether you
have specified this in the informed consent form

All the data is anonymised and checked if tracing is possible based on the interviews. No personal data of the participants will be
shared.

23. How long will (pseudonymised) personal data be stored for?

e Other - please state the duration and explain the rationale below

Data will be shared with the first supervisor Ellen and will be deleted at a minimum of 1 month after defence.
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24. What is the purpose of sharing personal data?

e For research purposes, which are in-line with the original research purpose for which data have been collected

25. Will your study participants be asked for their consent for data sharing?

e Yes, in consent form - please explain below what you will do with data from participants who did not consent to data sharing

If no consent is given for the sharing of (anonymized) data, the assessment/interview will not be held.

V. Data sharing and long-term preservation
27. Apart from personal data mentioned in question 22, will any other data be publicly shared?

e All other non-personal data (and code) underlying published articles / reports / theses

29. How will you share research data (and code), including the one mentioned in question 22?

e My data will be shared in a different way - please explain below

The data will be shared together with the public release of the thesis only with the supervisor.

30. How much of your data will be shared in a research data repository?

e <100 GB

31. When will the data (or code) be shared?

e As soon as corresponding results (papers, theses, reports) are published

32. Under what licence will be the data/code released?

e CCBY-ND

VI1. Data management responsibilities and resources

33. Is TU Delft the lead institution for this project?

e Yes, leading the collaboration - please provide details of the type of collaboration and the involved parties below
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34. If you leave TU Delft (or are unavailable), who is going to be responsible for the data resulting from this project?

The first supervisor of this project, Ellen.

35. What resources (for example financial and time) will be dedicated to data management and ensuring that data will
be FAIR (Findable, Accessible, Interoperable, Re-usable)?

Data will be checked upon regularly. In terms of financial, | rely on safety protocols and procedures from the TU Delft. Data
management will be done by the project team.
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Appendix L. Conjoint analysis design

In this appendix L, the conjoint analysis design is discussed and promoted, as it was one of the first ideas to perform
under DCE students.

3
TUDelft

Q1. Explanation about this survey

This survey is based on testing choices associated with the Entrecomp framework. This
model Is divided into three main components: “ideas & Opportunities®, “Resources” and
“Into Action®. Each one of them presents five competences which are important to
develop an entrepreneurial mindset. According to Entrecomp, 15 transversal and soft skills
have been identified as key components for the development of an entrepreneurial
mindset which are interrelated and interconnected and should be treated as part of a
whole. To test which choices people make when developing their entrepreneurial mindset
and skills, this survey uses a choice experiment. As a respondent, we will present you with
9 questions, in which you must each time make a choice between 3 combinations of
competencies, each originating from one of the three main components. Basad on your
socio-demographic characteristics and choices of factors, we can measure what the
choices are based on and where expectations can be made for education (Delft Center for
Entrepreneurship) in their education. In the end, we want you to choose which
combination of three competencies you would like to develop the most in the upcoming
education program.

about the E: P k

The European Union has translated the concept of *entrepreneurship® into a model that
can be used to talk about entrepreneurship in a universal way: the Entrepreneurship
Competence Framework, or EntreComp. This model is divided into three main
components: “Ideas & Opportunities”, “Resources” and “Into Action®. Each of them
presents five competencies important to develop an entrepreneurial mindset. Being
entrepreneurial enables people to act and transform into shared value ideas and
opportunities. The promotion of entrepreneurial leaming informs citizens how to keep up in
a changing environment so that they can adapt more quickly to changes but also geta
grip on their future. Please take into account the following Entrecomp framework:

\nto action

Resources

% OPROTtunitjpg

™ Entreprencurship
Competence

Figure 1: EntreComp framework (Bacigalupo et al., 2016)
Figure 27: first page of conjoint analysis design
As can be seen figure 27, the first page introduces the survey and EntreComp framework to the DCE students. It’s

made clear that the conjoint analysis let them choose three combinations of EntreComp competencies. In the end, they
have to choose the combination of competencies which they would like to develop the most in the education program.
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Q1. Do you have any entreprensurial experience?

Yes

Q2. What is your gender?
Male
Femde

Prefer not to say

Q3. Was this education programme your first choice?

Yes

Q4.

Have you ever been involved in starting up & company before?

Yes

Q5. | follow a study at a technical university

Yes

Qs.
My parents are self-employed

Yes

Qz.

I have followed courses on entrepreneurship before

Yes

Qs.

I have directed people before

Yes

Q9. | want to become self-employed directly after graduation
Yes

No

Q70. | have studied In the Netherlands my whole life

Yes

Q11. Before starting this education program, | was aready famiar with the EntreComp
framework

Yes

Figure 28: page two of the conjoint analysis including socio-demographic background questions

This page asks after the socio-demographixc background of the students. This is partly based on the survey of Scholten
et al. (2022), as see able in appendix E. However, questions are also included on the familiarness with EntreComp, the
technical background of the students, and if the student have studied in Netherlands his whole life.
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Q2. All comptetences explained:

As mentioned earller, the framework consists of 15 competences, linked to three main
components. Hereby we provide you an overview of all competences. Please read the
carefully to be able to understand your upcoming cholces:

1. Spotting Opportunities This skil has to do with imogination and the abilty
to identify oppertunities fer cracting valse by
exploring the social culturdl ond scoremic
lordscape. One must identify the needs and
chaflenges that cught to be met end establsh
e connections to genarcte cppertunties to
croate volus 10. Mobilizing others This skill has to do with the ability to inspire and
2 Creatiity o e oy o T ety motivate relevant stakeholders to get the support
creative and purpeseful ideas to cracke value, needed in achieving valuable outcomes. One
e e S must make sure to demonstrate effective
challenges. O must sxplorn and sxparimant pistn X i
with innovotive opproaches ard combine communication, persuasion, negotiation and
knewledge and resources to ochieve volucbie leadership.
offects.
3. Vision This skil hos o do with working towards o vision 11. Taking the initiative This skill has to do with the ability to initiate
R o processes that create value and take up
4. Voluing deas This skil hs te de with making the mest out of challenges. Acting independently and working

»

Ethical ond Sustanable thinking

6. Self-cworeness and sef-efficacy

~

Motivation and persevercnce

Mobifzing resources.

©

Financial and economic fterocy

ideas and cppertunties by judging whot vahse is
in vociol. cultural and eccromic terms o well os
racognising the pokentiol of an idea in generating
wolue.

This skil hos to do with assessing the
corsequences and impact of idecs that bring
wolue ond the effect they could possibly hove on
the target community, the market, society end
the envircoment. One sheuld be cble reflect cn
how sustanable long term social cukurel and
economic gools are, and the course of action
chesen.

This skil hos to do with redecting on one’s needs
‘and ospirations os well os identifying and
swmesing the strengths ond weckresses of one's
s ond of ane’s team. Believing in cre's abiity to
influance the course of events & an impartent
aspact of that competence.

This tkil hos to do with ane being determirad to
turn ideas into actians, restient nder pressure
and edversity and remaning fecused and patient
to achieve 0 godl

This skil hos to do with the obiity to get and
manage the material, nen-matarial and digitel
rescurces needed to tum idecs into action end
moke the most out of thern. Managing the
competences reeded at ary stoge. ncluding
tochnical, logd, tax and digital, & impertant when
mobilizing resources.

This skil hos to do with the obiity to estimate the
cost of turning on ideainto @ vakse-crecting
acthity, put in place end evaluate financial
docisions ever time s well as managing kg
torm finoncials.

12. Planning and management

13. Coping with uncertainty, ambiguity and risk

14. Working with others

15. Learning through experience

towards achieving goals by carrying out the
planned tasks are important aspects of initiation.

This skill has to do with the ability to prioritize, set
short-term and/or long-term goals, define action
plans and adapt to unforeseen changes.

This skill has to do with making decisions while
dealing with uncertainty, ambiguity and risk.
Within the value creating process, including
structured ways of testing ideas and prototypes
from the early stages, is one way to reduce risks.

This skill has to do with the ability to work together
and co-operate with others to develop ideas and
turn them into action. Networking is one of the
most important aspects towards achieving that
outcome.

This skill has to do with the ability to learn by
doing, meaning to use initiative for value creation
as a learning opportunity. Make sure to learn with
others, including peers and coaches and reflect
from both success and failure (either with self-

Aeck

r ion or peer-reflecti thods)

Your task is to choose the combination of EntreComp competencies you would like to
develop the most in this DCE education program.

Figure 29: third page explaining all EntreComp competences separately (Bacigalupo et al., 2016)
This page once more explains all EntreComp that need to be traded off separately.
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C1. (1/9) Choose your preferred option below:

Option 1 Option 2 Option 3

Ideas & Valuing ideas Ideas & Valuing ideas Ideas & Valuing ideas

opportunities opportunities opportunities

Resources Mobilising others Resources Mobilising others Resources Self-awareness & self-

efficacy

Into Working with others Into Planning & management Into Learning through experience

action action action

Figure 30: combinations of EntreComp competencies to choose from

As last, Figure 30 shows the three packages where the students can choose from. The packages are automatically
generated by Qualtrics. In this case, three options are given and in total the students are asked to make 9 choices.
However, the number of options per question and number of questions can of course be changed. When asked more
options per question and more questions per respondent, the fewer respondents needed.
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