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Introduction 
My interest in pursuing this PhD stems mainly from my entrepreneurial activities.  
As a startup mentor, a previous MBA student in entrepreneurship, and an entrepreneur, 
I could see discrepancies between the causal approaches followed to educate future 
entrepreneurs in academic institutions and the dynamism of real-life entrepreneurship. 
Hence, I realized that the adoption of more active methods is required at higher education 
institutions (HEIs), to equip entrepreneurial students with the required practical 
knowledge, skills, and attitudes to survive the realities of the professional environment. 
Similarly, companies are increasingly emphasizing the need for entrepreneurial and market 
ready graduates. Something that the traditional theory-laden pedagogies in management 
and entrepreneurship cannot fulfil adequately. When the time was right, I moved to 
Estonia to do my PhD at Tallinn University of Technology (Taltech). Tallinn is known to 
have a dynamic and flourishing startup ecosystem, and a prevailing entrepreneurial 
culture. Moreover, Taltech promotes the development of entrepreneurial skills among 
its students regardless of their study discipline and hosts a well-reputed team of 
entrepreneurship education researchers and lecturers. 
 

………………… 
 

Entrepreneurship is largely understood as an economic activity that includes an element 
of novelty (Acs & Audretsch, 1990; Audretsch, 2012; Schumpeter, 1942). It can take 
different shapes and forms including new venture creation (Bhave, 1994; Neck et al., 
2004), new value creation (Amit & Zott, 2001; Bruyat & Julien, 2001; Fayolle, 2007), 
cultivate sustainability conscious graduates (Mets et al., 2021), and innovation (Acs & 
Audretsch, 2005; Zhao, 2005). Teaching entrepreneurship has grown rapidly in the last 
two decades in higher educational institutions (HEIs) across all regions (Varblane & Mets, 
2010) and disciplines (Mawson et al., 2023), with universities making significant 
investments in entrepreneurship courses and programs (Antonelli et al., 2024; Fayolle, 
2018; Mawson et al., 2023; Nabi et al., 2017). It has even witnessed increasing 
propagation outside HEIs in schools, community organizations, and corporates (Fayolle, 
2018; Mawson et al., 2023; Nabi et al., 2017). This propagation could be attributed to the 
role of entrepreneurship and entrepreneurial behavior in driving economic growth, 
innovation, and sustainable development goals (Acs, 2008; Carree & Thurik, 2010;  
Díaz-García et al., 2015, Rashid, 2019), with entrepreneurship education (EE) shown as 
an important contributor to the development of entrepreneurial characteristics and 
startup survival (Cosenz & Noto, 2018; Nabi et al., 2017). This development, however, 
has resulted in diversification and lack of consensus on the definitional terms, 
foundational principles, and approaches to teach entrepreneurship (Decker-Lange et al., 
2021; Gibb, 2002; Kuratko & Morris, 2018). It comes as no surprise then that 
entrepreneurship education (EE) is defined broadly as “any pedagogical program or 
process of education for entrepreneurial attitudes and skills” (Fayolle et al. 2006, p. 702), 
which is the seminal definition followed through. Fayolle’s definition indeed embodies 
the diversity of the methods used to teach entrepreneurship, which are investigated and 
represented in the thesis, including classroom-based ones, extracurricular activities, and 
digital educational technologies. Additionally, it signals that the main purpose of EE as in 
developing learners’ skills and attitudes, rather than a positivist orientation that aims for 
venture creation. 
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The approaches followed at HEIs to teach entrepreneurship can be largely categorized 
as either traditional or modern/ active/ innovative (Lackéus, 2015; Mwasalwiba, 2010). 
Traditional pedagogies, that were prevalent previously in HEIs, tend to teach students 
“about” entrepreneurship (Lackéus, 2015), with common topics discussed including its 
definitions, geo-demographics, socio-economic impacts, firm lifecycle, etc. These usually 
rely on lectures and theory-oriented case studies (Decker-Lange et al., 2021) and exhibit 
a mechanistic knowledge imparting attitude following the behavioral and cognitive 
models of learning (Higgins et al., 2013). Throughout the years, this approach was 
challenged for lacking demonstrable impact on students’ interest in entrepreneurship 
and developing practical knowledge and skills (Hägg & Kurczewska, 2021; Robinson et al., 
2016). They are however being gradually replaced with more active approaches that 
promote practical and self-driven learning attitudes (Günzel-Jensen & Robinson, 2017; 
Hase & Kenyon, 2000, 2007; Robinson et al., 2016; Neck & Corbett, 2018).  

Active methods promote a learning-by-doing approach, that aims at developing 
entrepreneurial competencies (ECs) (Mwasalwiba, 2010; Neck & Corbett, 2018), which 
are the set of knowledge, skills, and behaviors exhibited by an entrepreneurial individual 
(Bacigalupo et al., 2016). These methods are expected to answer to the perceived 
inadequacies of traditional educational models towards the development of practical 
entrepreneurial skills that could support entrepreneurial students navigating real-life 
business and professional settings (From, 2017; Kozlinska et al., 2023; Ilomäki et al., 
2016). Examples of active methods can include curricular activities such as groupwork 
and presentations, extracurricular activities such as student clubs (Pittaway et al., 2015) 
and venture creation programs (Pocek et al., 2021), and methods that are based on 
digital technologies such as serious games (Grivokostopoulou et al., 2019).  

The introduction of active methods thus contributes and aligns with a competency-
based approach in EE (Kozlinska et al., 2023; Morris et al. 2013), which has received more 
attention from scholars, educators, and policymakers in recent years (Neergaard et al., 
2021; QAA, 2018). A competency-based approach promotes the development of a 
broader skill set among student entrepreneurs that connects to behavioral and affective 
outcomes and can be deployed in a variety of career options (Glackin & Phelan, 2020; 
Morris et al., 2013; Nabi et al., 2017; QAA, 2018). Hence, a competency-based approach 
helps extend the value of EE beyond the prevalent socio-economic driven approaches 
that were traditionally used to guide entrepreneurship teaching in HEIs, and the 
assessment of its outcomes such as startup rates, intentions, or amount of funding raised 
(Bacigalupo et al., 2016; Glackin & Phelan, 2020; Kozlinska et al., 2020; Nabi et al., 2017). 

The problem statement for this thesis relates to the condition that the accelerated 
propagation of active methods in EE at HEIs has probably eclipsed the understanding of 
entrepreneurship educators of the learning theories that underpin these methods 
(Fayolle, 2018; Kakouris et al., 2023; Neck & Corbett, 2018). Learning theories establish 
how individuals develop their mental schemas that shape their knowledge, behaviors, 
and attitudes (Bereiter, 1990), which are of particular importance in guiding the learning 
of an action-oriented field like entrepreneurship (Neck & Greene, 2011). This situation is 
thus impeding the ability of EE educators at HEIs to integrate those active methods in 
their pedagogies effectively and knowledgeably, hindering the development of students’ 
entrepreneurial competencies (ECs) (Bozward & Rogers-Draycott, 2020; Cope & Watts, 
2000; Deakins & Freel, 1998; Lackéus, 2020; Neck & Corbett, 2018). This theoretical 
frailty extends to our assessment of EE outcomes as in the developed ECs (Antonelli  
et al., 2024; Mets et al., 2017). We lack an established reference framework (Bird, 2019), 
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which impedes our ability to assess the competency-based outcomes of active methods 
in EE (Preedy et al., 2020). Hence, grounding active methods in established and broadly 
validated theories will allow us to incorporate them more insightfully in EE and more 
conclusively assess their outcomes (Kakouris et al., 2023; Pittaway et al., 2015). In simple 
terms, we need to look back to move forward. 

In terms of the research gaps, the applied pedagogies and methods in EE lack 
sufficient theoretical grounding, with scarce connections to established learning or 
entrepreneurship theories (Arranz et al., 2017; Beaumont et al., 2022; Fayolle, 2018; 
Kakouris et al., 2023; Preedy et al., 2020; Preedy & Jones, 2015). A main reason behind 
this insufficiency stems from entrepreneurship educators being either entrepreneurship 
researchers or have some professional entrepreneurial / management experience (Neck 
& Corbett, 2018). Hence, lacking a sufficient background in education and educational 
sciences has confined our approaches to conducting EE research and teaching it to “what 
we already know”, following a more practice driven approach (Kakouris et al., 2023; Kyro, 
2015). Fayolle (2013) commented on this as well critiquing EE practice for being poorly 
theoretically and philosophical founded. In addition, there is an apparent divergence in 
interpreting and implementing “known” learning theories among entrepreneurship 
researchers and educators (Kyro, 2015). The criticality of addressing this theoretical 
fragility arises from what Neck and Corbett (2018) posited, and I agree with their 
argument, that “Applying classic education theories and frameworks to EE to further 
advance the question of how entrepreneurship can or should be taught will help faculty 
and students equally”. (p.35). 

Moreover, most available studies rely on a limited set of theories such as the theory 
of planned behavior (Ajzen, 1991) or experiential learning (Kolb, 1984), without much 
attention to other conjectures or efforts to connect them with the more widely 
established learning and entrepreneurship theories (Kakouris et al., 2023; Jones et al., 
2015; Morris et al., 2017; Pittaway et al., 2011; 2015). Additionally, despite the recognition 
of competency-based approaches, there is a divergence in assessment methods that 
renders the generalizability of any one method debatable (Bird, 2019), with limited 
investigation of their application (Nabi et al., 2017; Neergaard et al., 2021). Thus, a more 
theoretically established framework is required to better assess active methods 
outcomes. Consequently, we are lacking sufficient and conclusive empirical insights on 
active methods impact on EE competency-based outcomes, and the intricacies of their 
application (Chen et al., 2021; Duval-Couetil et al., 2016; Hagvall Svensson, 2023; Higgins 
et al., 2013; Koropogui et al., 2023; Pittaway et al., 2015; Preedy et al., 2020). 

This thesis thus aims to investigate the theoretical foundations of different active 
methods, as well as advance our understanding their outcomes, more specifically 
competency-based outcomes when applied in EE at HEIs. Through the publications in this 
thesis, I aimed at addressing the following research questions: 

 
• RQ1: What are the theoretical foundations of active methods in EE, deployed 

to improve its competency-based outcomes? 
• RQ2: How can a competency-based approach be operationalized for assessing 

the outcomes of active methods in EE, as a reliable theoretical framework? 
• RQ3: How do active methods contribute to competency-based outcomes in 

EE? 
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The thesis relies on six publications, addressing these questions. A brief overview of 
the relevance of each to the thesis and the research questions is provided in Figure 1. 
The thesis follows mostly a competence-based perspective of EE, which views it as a 
learning platform to develop students’ ECs to be applied in different careers and not 
necessarily venture creation (Morris et al., 2013). It relies on qualitative approaches, 
following an interpretivist paradigm, employing interviews, case studies, and literature 
reviews-based studies. 

Research aim 

investigate the theoretical foundations of different active methods, 
as well as advance our understanding their outcomes, more 
specifically competency-based outcomes when applied in EE at HEIs 
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Research questions 
RQ1: What are the theoretical 
foundations of active methods 
in EE, deployed to improve its 
competency-based outcomes? 
 RQ2: How can a competency-
based approach be 
operationalized for assessing 
the outcomes of active methods 
in EE, as a reliable theoretical 
framework? 
RQ3: How do active methods 
contribute to competency-
based outcomes in EE? 

Figure (1). Research questions and corresponding thesis publications 
Source: Created by the author 

The thesis has important theoretical and practical contributions, adding to the 
literature on active methods in EE and competency-based view and providing insightful 
guidance to entrepreneurship educators at HEIs, mainly.  

Regarding the theoretical contribution, most importantly, it grounds existing active 
methods used in EE in learning and entrepreneurship theories, something that is 
currently limited in literature. Thus, allowing for a better understanding of the theoretical 
origins of these methods, their applications, and limitations. Additionally, the thesis 
publications build upon and extend existing theories and frameworks, improving our 
understanding of their potential applications, and offering complementary interpretations 
of their usage.  

Secondly, the thesis provides insightful practical implications by exploring and 
discussing the outcomes of using these active methods when applied in EE, relying on a 
competency-based view mostly (Morris et al., 2013). Thus, offering practical propositions 

Publications 
Article (1) – Hammoda (2023), 
discusses the theoretical foundations 
of extracurricular active methods and 
their competency related outcomes 
 Article (2): Hammoda and Foli (2024), 
investigates and develops digital 
competence framework for learners 
Article (3): Hammoda (2024b), maps 
the entrepreneurial competencies 
developed by digital technologies 
when applied in EE as active methods 
Article (4) – Hammoda (2024a), 
designed a model for generative AI 
application in EE, grounding it in 
heutagogical and effectual logic, and 
reported on the outcomes of its 
application 
Article (5) – Hammoda and Winkler 
(2024), designed and delivered a 
course based on active learning 
principles, employing several active 
methods and reported on their 
competency-based outcomes and 
explored the intricacies of their 
application 
Article (6) – Hammoda (2024d), 
designed a model for academic EE, 
grounding it in effectual and 
experiential learning principles 
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for incorporating active methods effectively in EE by educators and HEIs. Moreover,  
it extends the exploration and application of active methods to new topics and contexts, 
that are currently under investigated in literature. The contributions of the thesis are 
discussed in more details later in the cover paper. They can prove useful to the multiple 
stakeholders involved in the EE process, mainly entrepreneurship educators and 
scholars, but additionally entrepreneurs and entrepreneurial students. Although the 
primary focus is on HEIs, the contributions of the thesis could be applied in other informal 
EE settings such as incubators, accelerators, and training programs.  

The thesis consists of a cover paper and six publications. In the first chapter, I provide 
an overview of the pertinent literature, concepts, and theoretical foundations. These 
include entrepreneurship education, active methods, competency-based approach, and 
learning theories. In the second chapter, I highlight the relevance of the adopted 
interpretivist research paradigm and provide a brief account of the methodological 
choices related to the thesis publications. The third chapter provides a summary of the 
findings against the thesis research questions. In chapter 4, I expound on the theoretical 
and practical contributions of the thesis. Finally, in chapter five, I explain the overall 
limitations of the thesis and provide some recommendations for future research 
directions. 
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Abbreviations 
AI Artificial Intelligence 
ECs Entrepreneurial Competencies 
ECAs Extracurricular Activities 
EE Entrepreneurship Education 
EntreComp European Union Entrepreneurial Competence framework 
ET Educational Technology 
GDP Gross Domestic Product 
HEIs Higher Education Institutions 
STEM Science, Technology, Engineering, and Mathematics 
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1. Literature background and theoretical foundations
This part provides an overview of the literature pertinent to the thesis’ publications and 
the relevant theoretical foundations applied in them. For more in-depth exploration of 
literature specific to each publication, please refer to the respective paper. 

1.1 Entrepreneurship education 
Entrepreneurship and EE is a driving force for economic development (Kuratko, 2011). 
EE was proven to have tangible socio-economic contributions such as venture creation, 
job creation, and firm growth (Decker-Lange et al., 2024; Matlay, 2008; Nabi et al., 2017; 
Rideout & Gray, 2013). Additionally, EE was shown to increase affective entrepreneurial 
outcomes, especially when it follows a competency-based approach (Morris et al., 
2013), including entrepreneurial intentions, orientation, mindset, and competencies 
development (Duval-Couetil, 2013; Ilonen & Heinonen, 2018; Zhang & Cain, 2017). 

In the past two decades EE has spread rapidly in HEIs and became a staple topic, not 
only in business education but amongst other disciplines (Morselli, 2018; Stenard 2023). 
This educational hyperactivity coincided with huge investments made by countries 
around the world in developing and promoting EE throughout the years (Fayolle et al., 
2006; Fayolle, 2018; Karimi et al., 2016). EE propagation in HEIs has garnered increasing 
attention from scholars, with a growing number of studies trying to shape the 
ontological, epistemological, and didactical assumptions of EE, in addition to defining its 
actors, components, assessment methods and frameworks, and contingencies (Fayolle, 
2018; Loi & Fayolle, 2021; Van Gelderen et al., 2021). The aim is to better equip educators 
and learners with the tools necessary to promote entrepreneurship and entrepreneurial 
outcomes (Fayolle, 2018; Loi & Fayolle, 2021). Subsequently, the attention of scholars 
has started shifting from pedagogical content to modes of delivery (Fayolle, 2018; 
Fellnhofer, 2019), owing primarily to the widening of EE student base and their diverse 
characteristics and readiness levels (Blenker et al., 2012; Mwasalwiba, 2010; Neergaard 
et al., 2021). Hence, the need to adjust our methods to more distinctive students’ profiles. 

Entrepreneurship education can be defined as “any pedagogical program or process 
of education for entrepreneurial attitudes and skills” (Fayolle et al. 2006, p. 702). 
In the UK, a more inclusive definition postulate it as “the application of enterprise 
behaviors, attributes and competencies into the creation of cultural, social or economic 
value. This can, but does not exclusively, lead to venture creation.” (QAA, 2018, p. 7). 
Its main purpose is to prepare students, graduates, and social agents for the dynamic and 
rapidly changing professional environment with its economic and employability 
challenges (Fayolle, 2018). It can thus be said to have a set of primary objectives. These 
were reported in several studies (e.g., Davis et al., 2016; Fretschner & Weber, 2013; Hytti 
& O’Gorman, 2004; O’Connor, 2013), and include: 

• develop an entrepreneurial mindset,
• develop entrepreneurial intentions,
• build entrepreneurial skills and competencies,
• improve ability to identify and exploit opportunities,
• increase knowledge acquisition of management-related topics,
• improve entrepreneurial abilities and behaviors,
• enhance managerial and professional skills.



17 

EE provides its audience with a set of knowledge, skills, behaviors, and attitudes which 
are deemed essential in a broad range of settings (Cheung, 2008; Dickson et al., 2008; 
Fretschner & Weber, 2013; Neegaard et al., 2021). Hence, it helps its recipients fulfil 
several roles in their communities as competent and well-educated employees, citizens, 
clients, and leaders, especially within a start-up or small-business context (Thrane et al., 
2016). Those diverse roles include the management of small firms or the application of 
ECs within existing organizations (Kuratko & Morris, 2018; Ustav & Venesaar, 2018). 
These competencies can be extended to something more akin to “the life skills necessary 
to live productive lives” (Neck & Corbett, 2018, p. 10), because everyone may 
benefit from displaying enterprising characteristics (Gibb, 2011; Wiklund et al., 2011). 
At an institutional level, EE plays an important role in facilitating university-industry and 
university-industry-government collaborations as well as the development of institutional 
framework in regions where universities, students, scientist, entrepreneurs, and 
government benefit from knowledge spillovers (Audretsch & Keilbach, 2007; Bischoff 
et al., 2018; Tether & Tajar, 2008). 

The rapid progression of EE has however witnessed challenges and incited some 
debates. Unlike other forms of education, there are no guarantees our students will 
become entrepreneurial at graduation (Winkler et al., 2023b). Therefore, there is a need 
to educate other stakeholders as to the relative merits of creating potential workers or 
creators from our programs, which necessitates our adoption of a holistic approach to 
realizing the outcomes of EE (Jones & Matlay, 2011). This is the primary argument for 
adopting a competency-based approach in EE (Morris et al., 2013), which I relied upon in 
the thesis Moreover, a common criticism of EE at HEIs implies that while universities are 
able to foment entrepreneurial intention, transforming this intention into reality is often 
difficult to achieve through traditional methods (Neergaard & Christensen, 2017; 
Pittaway & Cope 2007; Preedy & Jones, 2017; Souitaris et al., 2007). Enterprise and 
entrepreneurship are difficult concepts to teach indeed as the rigidity of an academic 
environment is perceived to conflict with the complexity and variability of the 
entrepreneurial process (Johannisson, 2016). Moreover, essential ECs such as the ability 
to cope with risk or failure and dealing with uncertainty are difficult to develop through 
traditional curricular approaches given their limitations (Preedy et al., 2020). Also, as 
each student is different, the educator is expected to become an enabler of personalized 
entrepreneurial learning experiences (Thrane et al., 2016), a role better assumed 
through active methods that places the learner at the center of the process (Hase & 
Kenyon, 2007, 2013). Nabi et al. (2017) and Neergaard et al. (2021) argue that it is 
challenging to achieve the desired outcomes from entrepreneurship education through 
traditional curricular activities alone. Hence, reaching the desired aims of EE is pendant 
on adopting pedagogies for enhancing entrepreneurial competencies that are reliant on 
more action-based methods (Decker-Lange et al., 2021). 



18 

Figure (2). EE approaches at HEIs 
Source: Created by the author based on relevant literature 

In HEIs, EE can be offered in a variety of ways. The first deals with its scope and 
distinguishes between the exclusive delivery of EE within business disciplines and the 
promotion of EE across other disciplines in a university-wide approach. Another way of 
classifying it specifies its locus of control. Similarly, one approach is that of a centralized 
magnet model, were EE is controlled by the business schools and the other is a radiant 
approach, that is decentralized and coordinated outside the business schools as well 
(Katz et al., 2013; Streeter et al. 2002). These different approaches regarding its scope 
and locus of control are portrayed in figure (2). Hereby, a trend can be observed in EE 
delivery at HEIs towards university-wide, magnet entrepreneurship education programs 
(Baggen et al., 2022; Morris et al., 2010; Streeter et al., 2002). 

With regards to EE pedagogy, entrepreneurship scholars and educators have 
researched and experimented with a plethora of approaches and methods to teach 
entrepreneurship, to try to fathom what works, for which groups of students and why 
(Kuratko & Morris, 2018). With the rapid growth in EE, the pedagogical approaches have 
branched and diversified as well. While these lack theoretical foundations and strong 
grounding in learning theories (Bozward & Rogers-Draycott, 2020; Fayolle, 2018; Neck & 
Corbett, 2018; Lackéus, 2020), several efforts have been made to develop practical 
typological classifications. A common approach organizes them into ‘about’, ‘for’, and 
‘through’ along an increasing practical and experiential inclination (Lackéus, 2015; 
Pittaway & Edwards, 2012; Neergaard & Christensen, 2017), as displayed in figure (3). 
While ‘about’ approaches on the one end focus on imparting knowledge about the 
entrepreneurial phenomena and theories upon students, ‘through’ approaches 
exemplify a learning-by-doing approach that is more evident in venture creation 
programs at HEIs, for example (Pocek et al., 2021). 

Additionally, the methods applied in EE can also be largely classified as either 
‘traditional’ and ‘active’ / ‘modern’ / ‘progressive’ approaches (Blenker et al., 2012; 
Lackéus et al., 2016; Mwasalwiba, 2010). (See Table 1). Traditional approaches rely on 
imparting knowledge upon students through theory laden lectures and case studies. 
They were shown to be insufficient when educators are attempting to equip learners with 
the knowledge, skills and experience required to create and manage entrepreneurial 
businesses (Higgins et al., 2013). Increasingly, they are replaced by more active methods 
that are action based and experiential (Bell & Bell, 2020; Jones et al., 2014; Mason & 
Arshed, 2013; Rasmussen & Sørheim, 2006). Active methods are thus receiving growing 
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Facilitated by the 
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scholarly attention and progressive application in entrepreneurship courses, as they 
were proven to overcome traditional methods shortcomings and contribute effectively 
to the behavioral and affective outcomes of EE (Fayolle, 2018; Lackéus et al., 2016). 
Policymakers and commentators have echoed these views (Anderson & Ronteau, 2017; 
Gibb & Hannon, 2006). 

Figure (3). About, for, and through approaches to EE 
Source: Created by the author based on relevant literature 

Table (1). Traditional and Active methods in EE 

Source: Created by the author based on relevant literature 
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1.2 Active methods 
There is an accepted view that entrepreneurs are action-orientated and entrepreneurial 
learning occurs through experience and discovery (Dalley & Hamilton, 2000; Neck & 
Corbett, 2018; Pittaway & Cope, 2011; Rae, 2000; Rae & Carswell, 2001). Hence, 
entrepreneurship educators have been exploring and experimenting around with more 
activating and impactful methods in the hope of better developing entrepreneurial 
learners’ knowledge application and affective competencies (Fayolle et al., 2006; Fayolle, 
2018), to overcome traditional methods shortcomings. 

Active pedagogies1 comprise a learning through doing approach (Fayolle, 2018; 
Lackéus et al., 2016). These can include different methods curricular and extracurricular 
such as groupwork (Buckley & Lee, 2021), role models (Fellnhofer, 2017), students clubs 
(Pittaway et al., 2015), mentorship (Kuratko et al., 2021); and simulation games 
(Newbery et al., 2016).  Students apply reasoning, critical thinking, and problem-solving 
skills to mental or physical tasks that result in the acquisition of specific knowledge and 
skills, while updating their cognitive and behavioral capabilities in the process (Dewey, 
1974; Piaget, 1970). A core premise of active learning is the natural experiences it offers 
to learners, with all the complexities and unclarity that characterizes real-life situations. 
These experiences are essential for the cognitive and behavioral learning processes 
(Jones & Holt, 2008; Neck & Corbett, 2018).  

Active methods can help the students not only acquire but also put into practice, 
through a variety of activities, the knowledge, and skills they acquired (Ferreira, 2020; 
Neck et al., 2014). They are increasingly being adopted in EE (Sousa et al., 2019; Loi & 
Fayolle, 2021). Entrepreneurship students are also growing fond of these approaches as 
it engages them in the learning process (Pratiko et al., 2021; Sousa et al., 2019). As they 
learn by doing and reflecting on what they do, they translate their experiences into 
acquired competencies through interactive practices (Kolb & Kolb, 2005; Robinson et al., 
2016). Following an active teaching approach in EE, the teacher’s role is thus transformed 
to orchestration and facilitation (Fiet, 2001; Kyrö, 2015) rather than controlling the learning 
process through unidirectional knowledge transfer as in behavioristic models (Kyrö, 2015). 

However, literature on active methods in EE is fragmented, given the multitude of 
activities, settings, and contextual factors that can affect their implementation and 
outcomes (Neck & Corbett, 2018; Pittaway et al., 2023a). There is a lack of sufficient 
theoretical grounding in designing, delivering, and assessing their outcomes (ibid). 
Indeed, current active methods lack reference to established learning theories that have 
been applied in other disciplines for decades, and to the wider entrepreneurship theories 
and concepts. Publications in this thesis, such as Hammoda (2024b) on ET applications in 
EE and Hammoda (2023) on ECAs, converge with literature on this point. This could be 
attributed to the rapid proliferation of active learning in EE, at its different levels and 
settings. Moreover, there is a lack of conclusive evidence on their value towards the 
development of affective and behavioral outcomes, and the intricacies of their 
applications (Preedy et al., 2020). 

It is important to note however that the extent to which activities are transformed 
into knowledge will depend on several factors including the students’ learning 
preferences (Honig & Hopp, 2019) and their readiness to learn (Preedy et al., 2020). 

1 An umbrella term for “the methods of teaching or imparting knowledge or instruction generally 
on the one hand – all those processes by which information is given–and on the other, education 
or development from within outward” (Jones et al., 2019, p. 2). 
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Also, a balance needs to be struck between active learning approaches and more 
theory-based methods, as the former play a synergetic and complementary role to the 
latter, promoting the application of acquired knowledge and enhancing the development 
of cognitive and affective skills (Buzady & Almeida, 2019). Another caveat that we must 
be cognizant of when applying active methods, is that the accumulation entrepreneurial 
experiences does not necessarily guarantee the success of an entrepreneurial project or 
even pursuing one (Winkler et al., 2023b). 

An important stream of active methods that is being increasingly used in teaching 
entrepreneurship is technology reliant (Mavlutova et al., 2020). Digital technology 
represents a collection of digital tools, infrastructure components and services, and 
interactive platforms (Zahra et al., 2023). It has become a constant in every aspect of life 
(Vorbach et al., 2019), and the education sector is no different. The facilitation of learning 
by the application of technology is often coined as Educational Technology (ET) 
(Januszewski & Molenda, 2013). Technology is used as active methods to make teaching 
more effective, moving away from the traditional lecture-focused approach to an active 
and competency-based one (Wu et al., 2018). Teachers are adopting them to enhance 
their communication of educational messages (Tess, 2013), and motivate students to 
learn (Chen & Huang, 2012). Tretyakova et al. (2021) and Ratten (2023) argue that as 
digital technologies become more widely available and accessible to the majority of 
stakeholders in the education business, the link between technology and education will 
inevitably continue to grow and the education sector will become heavily reliant on 
digital technologies. 

ET is regarded as a strong foundation for transformative entrepreneurial learning 
experiences within HEIs (Secundo et al., 2020a). They are regarded as key enablers of 
active learning experiences in EE (Zahra et al., 2023; Neck & Greene, 2011; Tretyakova et 
al., 2021). The EE landscape has gradually been witnessing the introduction of several 
digital methods and artifacts, whether in online or offline forms, to teach students and 
fortify their learning experience (Chen et al., 2021; Papadakis et al., 2017; Ratten, 2023), 
aligning with the propagation of active pedagogies in EE (Ratten & Jones, 2021). These 
can include gaming and simulations (Isabelle, 2020), virtual and augmented reality 
(Papadakis et al., 2020), multimedia (Wu et al., 2018), big data and related technologies 
(Mavlutova et al., 2020), among others. 

ET is argued to improve entrepreneurial competencies and mindset (Chen et al., 2021; 
Fayolle, 2018). Moreover, they allow for a more efficient student-centered learning 
through personalization of content and the learning process. It is acknowledged that the 
EE curricula could benefit from including ET as it attracts and retains students, enhances 
their experiences, and improves the learning outcomes (Kuratko, 2005; Wu et al., 2018). 
Their introduction in EE has provided a strong push for the research and practice of active 
learning approaches, as digital tools provide practical entrepreneurial experiences 
(Tretyakova et al., 2021). Hence, modern entrepreneurship pedagogies incorporate ET to 
influence students’ entrepreneurial intentions, mindset, and competencies (Tretyakova 
et al., 2021). 

However, research on the application of ET in EE is still in its infancy (Chen et al., 2021; 
Lin & Sekiguchi, 2020; Rashid, 2019), with scholars calling for better exploration of this 
nexus (Ratten & Jones, 2021). The research lag can be explained by the technical 
intricacies and theoretical and methodological obscurities associated with their 
implementation (Farrokhnia et al., 2023; Ma et al., 2020). Indeed, the majority of ET 
studies in EE lack rigorous theoretical foundations, if any (Chen et al., 2021). In addition, 
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there is a lack of reviews on the outcomes of the different technology-based methods in 
EE (Chen et al., 2021), with these available lacking a reliable approach to assessing their 
outcomes (Lin & Sekiguchi, 2020; Ratten & Jones, 2021). It is hoped that an increased 
scholarly effort in this field can provide a better understanding of theoretical foundations 
of these tools, as to the intricacies and outcomes of their application in EE and 
propagate best practices (Fellnhofer, 2019; Holinska et al., 2019; Nixon et al., 2018), as a 
representative of active learning methods (Ratten & Jones, 2021; Tretyakova et al., 2021). 

1.3 Competence and competency based approach 
The concept of ‘competence’ in education started developing in the second half of last 
century (Le Deist, F. D., & Winterton, 2005). Although there is not an agreed theoretical 
origin of what a competence is, as it varies based on the individual, setting and 
applications (ibid), it can be viewed as the skill level that allows an individual to perform 
a certain job or function.  Spencer and Spencer in (1993), based on analysis of 650 jobs and 
20 years of research, proposed the following conceptualization of what a competence is. 
In their work, they argue that it is suitable for different roles including entrepreneurs, 
technical professionals, managers, and workers.  

‘motives, traits, self-concepts, attitudes or values, content knowledge, or 
cognitive or behavioral skills – any individual characteristic that can be measured or 
counted reliably and that can be shown to differentiate significantly between superior 
and average performers, or between effective and ineffective performers.’ (Spencer & 
Spencer, 1993, p.4) 

A competency-based approach aims to develop the knowledge, skills, and attitudes of 
learners. Thus, equip them with a broad range of capabilities that can support them in 
multiple roles and help them navigate the dynamic changing market and technological 
landscapes (Gervais, 2016; Henrich, 2016). Hence, it rhymes with the application of active 
methods as they aim to improve the affective and behavioral outcomes, mainly (Morris 
et al., 2013). The development of these attitudes, values, and skills are important for the 
effectiveness of EE and are essential influencers of entrepreneurial actions (Mawson 
et al., 2023). They are also regarded as repertoires for exploring oneself, findings 
meanings in the surrounding learning and entrepreneurial environments, and navigating 
entrepreneurial identity work amid changing social and contextual boundaries (Berglund 
et al., 2020). Two types of competence are relevant and investigated in this thesis: digital 
competence and most centrally entrepreneurial competence.  

1.3.1 Digital competence 
Current university students belong to Generation Z who interact heavily with technology 
in every task in their daily lives. Hence, it is only natural to assume that using technologies 
in the classroom will bring a sense of familiarity and liking to the process (Mavlutova 
et al., 2020). However, to improve the adoption and outcomes of applying technology in 
the educational process, we need to ensure that the students exhibit an adequate level 
of digital skills. Indeed, digital competency is perceived as a vital element in today’s 
learning environment (Khan et al., 2022; Polizzi, 2020) and a requirement for an 
improved student performance (Tohara, 2021). Digital competency is a traversal term 
that is synonymous with digital literacy, digital skills, technology competencies, and other 
similar terms (Falloon, 2020; Madsen et al., 2018). It can be defined as: 
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‘… the ability to access, manage, understand, integrate, communicate, evaluate, 
and create information safely and appropriately through digital technologies for 
employment, decent jobs and entrepreneurship. It includes competencies that are 
variously referred to as computer literacy, ICT literacy, information literacy and media 
literacy.’ (Law et al., 2018, p.6) 

Increasing concerns about digital inclusion and competence, especially in the context 
of minimum technological literacy requirements across labor markets, has challenged 
educational institutions to adapt curriculum and teaching practices (Hatlevik & 
Christophersen, 2013; Ilomäki et al., 2016). Hence, several global and regional 
organizations and scholars have developed frameworks that identify the digital skills 
required to function in the modern world. The most widely adopted among them are the 
Digital Competence Framework for Citizens (DigComp 2.0) by Vuorikari et al. (2016) and 
the UNESCO's 2018 global framework; Digital Literacy Global Framework (DLGF) by Law 
et al. (2018). However, these frameworks, although flexible and can be adapted to 
various contexts, do not address the particular needs and use cases of today’s learners 
or professional careers available to them. Hence, an updated framework that more 
specifically maps the digital skills required for learners was proposed by Hammoda and 
Foli (2024) (included as a publication in this thesis). It encompasses the varying modalities 
for interacting with technology platforms and learners’ readiness for professional career 
options, including entrepreneurship. 

1.3.2 Entrepreneurial competence 
Similarly, within the entrepreneurship context, entrepreneurs require a set of skills and 
attributes that can help them through their entrepreneurial journey, with education and 
training regarded a key element in acquiring them (Morris et al., 2013). These are 
collectively called entrepreneurial competencies (ECs) and represent a set of knowledge, 
skills, and attributes that someone can possess to pursue an entrepreneurial career 
(Bacigalupo et al., 2016). Identifying a concrete set of ECs, however, has been difficult 
due to the variety of settings, types, and understandings of the field of entrepreneurship 
(Fayolle, 2018; Komarkova et al., 2015). Hence, in recent years an EU commissioned team 
of researchers managed to identify the essential competencies for entrepreneurs 
through rigorous review of literature and a series of experts’ consultations. 
Consequently, they developed the European Union Entrepreneurship Competence 
Framework, also known as EntreComp, as a basic framework that can be adapted and 
leveraged by individuals and organizations for entrepreneurial skills development and 
assessment (Bacigalupo et al., 2016).  

The EntreComp is made up of three competence areas: ‘Ideas and opportunities’, 
‘Resources’ and ‘Into action’ (Figure. 4), with a total of 15 competencies across them. 
It illustrates the essential knowledge, skills, and attitudes that should be acquired and 
exhibited by an entrepreneurial person. As a multi-purpose model, it could be applied in 
the variety of settings and activities that emanate entrepreneurs directly and indirectly. 
Hence, in recent years it became the most established and widely applied competency 
framework in entrepreneurship research, education, and practice (Bernadó & Bratzke, 
2024; LópezNúñez et al., 2022; Morselli & Gorenc, 2022). It is especially relevant to 
evaluate and assess the outcomes of different activities and experiences that contribute 
to the development of ECs (Bacigalupo et al., 2016). 
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Its adoption and propagation coincide with growing calls among entrepreneurship 
scholars and educators to adopt a more formative and inclusive reference for measuring 
the outcomes of entrepreneurship education and support activities (Nabi et al., 2017; 
Neergaard & Christensen, 2017; Neergaard et al., 2021). ECs are indeed regarded a 
suitable alternative to the prevailing economic measures such as startup rates and raised 
funds (ibit). The latter are argued not to reflect the real and broader value of 
entrepreneurial training and support, as in the development of behavioral and affective 
outcomes (Kautonen & van Gelderen, 2015; Nabi et al., 2017). Moreover, the promotion 
of competency-based approaches in entrepreneurship aligns with the broad view of it as 
an “enterprising behavior”, enacted by individuals who exhibit a set of skills and attitudes 
that can support them in different paths and careers (Glackin & Phelan, 2020; QAA, 
2018). However, the application of competency-based approaches in EE is hindered by 
the divergence in perspectives and the lack of a reliable framework that can be widely 
adopted, hence rendering the assessment of competency-based outcomes debatable 
(ibid). 

Figure (4). EntreComp Framework 
Source: Bacigalupo et al. (2016) 
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1.4 Learning theories and perspectives 
In this part, an overview of the main learning theories and perspectives employed in this 
thesis across its publications is provided, highlighting their links to entrepreneurship 
education. According to Bereiter (1990), a learning theory establishes how individuals 
develop their mental schemas (Bereiter, 1990). Additionally, a summative brief of the 
main theories is presented in table 2. 

1.4.1 Cognitivism 
Cognitivism views learners as vessels to be filled with knowledge that is readily available 
(Fox, 1997; Freire, 2018), with learning occurring through the transmission from the 
source (educator) to the recipient (student), in a mechanistic approach. This model is still 
observed in some educational settings (Hägg & Gabrielsson, 2020; Robinson et al., 2016) 
that employ mass education techniques, such as lecture theaters and MOOCs. 
The student herein assumes a rather passive role in the learning process. Cognitivism 
reflects a learning about entrepreneurship model which supplies learners with abstract 
concepts, theories, and information about the entrepreneurial process (Hägg & 
Kurczewska, 2021; Robinson et al., 2016). Hence, it is still regarded essential to the 
learning process (Bennett, 2006; Fiet, 2001; Hytti & O’Gorman, 2004; Neck & Corbett, 
2018). 

1.4.2 Active learning theories and perspectives 
Active pedagogies in education stem from the work of several scholars, most notably 
John Dewey, Jean Piaget, Lev Vygotsky, and David Kolb. Dewey established the principles 
of active learning in 1903, criticizing the prevailing knowledge-imparting mechanistic 
approaches at that time and advocating for progressive education. He posited the 
educator as a maestro who orchestrated knowledge transmission and exchange in the 
classroom, with students playing an active role in acquiring and processing knowledge 
through problem-solving based activities (Dewey, 1974). Hence, cognition becomes an 
active doing, emanating from learners’ experiences rather than passive knowledge 
ingestion. The former can be achieved through both mental and physical activities in 
project-based learning. 

Piaget also rejected traditional methods of education, highlighting the potential 
dissonance between teacher’s communicated knowledge and student’s understanding 
and assimilation of it (Piaget, 1970; 1995). Hence, he posited that learning occurs through 
a constructive process of adaptation and configuration of knowledge available to the 
learner through his surrounding environment. Consequently, based on these stimuli, the 
learner reflects on and updates his mental models and structures, ensuing a virtually 
continuous process of cognitive development and advancement. 

Vygotsky perspectives on learning are however more inclined towards and shaped 
 by social interactive views. These were communicated through his main theories, 
the socio-cultural developmental and zone of proximal development. In Vygotsky’s 
philosophy, learning happens through actively interacting with the surrounding artefacts, 
in a developmental process. Hence, the roles of context (learning environment), peers 
(classmates), and pedagogue (teacher) are extremely important in shaping the cognitive 
structures of the learner, in contrast to the focus on the individual learner as the centrum 
of knowledge assimilation and adaptation in Dewey’s and Piaget’s views. This is reflected 
more explicitly in his zone of proximal development which highlights the role of the 
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guidance a child (learner) receives from a more knowledgeable educator or peer. As such, 
the learner moves from a peripheral zone of incomplete knowledge attainment when 
relying on himself only to a more competent position supported by his educator 
(Vygotsky, 1978, 1987). 

Kolb (1984) presented his model of experiential learning, which centers on the notion 
of experiences as the initiator of learning and the source of knowledge. Thus, learning is 
a “process by which knowledge is created through the transformation of experience” 
(Kolb, 1984, p. 41). His views were largely influenced by the work of Dewey and Piaget 
on active and constructivist learning, respectively. Hence, I briefly explain it here and will 
further the discussion in the following subsection. Kolb depicted his views in the 
Experiential Learning Cycle which posits that learning follows a rather cyclical process 
(Kolb & Kolb, 2005). It is initiated by a concrete experience that the learner goes through, 
followed by a stage of reflective observation on the experience and sense making. Then, 
conceptualization of the new knowledge and updating his cognitive structure and finally, 
active experimentation through putting the new/ adapted behaviors to action. A main 
critique of Kolb’s experiential model is that it delineates the learning process in a rather 
linear form, i.e., doing then learning which contradicts reality and the active learning 
principle of learning ‘through’ doing. 

The constructivist views of Piaget form the basis for current active learning processes 
which aim at developing reasoning, problem-solving, critical thinking, and experiential 
learning skills (Hu & Driscoll, 2013; Kirschner et al., 2006). In a constructivist approach, 
the learner builds and updates his knowledge structures as he gets exposed to and 
interacts with artefacts in his surrounding environment (Piaget, 1995). Reflection and 
conceptualization, two constructs of Kolb’s (1984) experiential learning, are essential 
elements in the knowledge assimilation and cognitive and behavioral adaptation 
processes. These resonate with Vygotsky (1978) premise that learning is facilitated by 
the surrounding context and artefacts and occurs through social, interactive, and 
collaborative transactions. Hence, the learner indeed plays an active role in acquiring and 
processing knowledge, and updating his cognitive and behavioral processes (Dewey, 
1974).   

1.4.3 Experiential learning 
Experiential learning emphasizes the centrality of experience to learning pro¬cesses 
and is therefore distinct from cognitive or behavioral theories of learning (Kolb, 1984; 
Kolb et al., 2014). In experiential learning theory, learning is an emergent process 
continuously shaped by one’s interaction with the surrounding environment. The student 
goes through cycles of learning experiences from which he extracts and internalizes new 
knowledge and skills and reflects on those episodes (Neck & Corbett, 2018; Robinson et 
al., 2016), to update his cognitive and affective readiness (Cope, 2003, 2005; Politis et al., 
2019). Experiential learning is thus an element and congruent to active and constructivist 
learning, in which entrepreneurial students participate in learning episodes and practice 
the synthesis of information through reflecting on their lived entrepreneurial practical 
experiences (Neck & Greene, 2011).  

Experiential learning has become one of the main pursued approaches to EE in recent 
years (Jones, 2019; Neck & Corbett, 2018). It provides a platform that facilitates the 
development of practical entrepreneurial skills (Cope, 2011; Neck & Greene, 2011; 
van Gelderen et al., 2021), which traditional methods like lectures and readings fail to 
support (Higgins et al., 2013; Kuratko & Morris, 2018; Tunstall & Neergaard, 2022). 
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Hence, it equips learners with essential business skills, coinciding with the changing 
objectives of EE towards competency development. Experiential activities are commended 
for their contribution to develop learners’ competencies through real-life experimentation 
and can thus are posited as emblematic of entrepreneurship practice (Pittaway et al., 
2011, 2015; Preedy et al., 2020; Preedy & Jones, 2015; Rae et al., 2012). They allow 
learners to project learnt theories onto engaging activities and reflect on their experiences 
(Gerstein, 2014; Hägg & Kurczewska, 2021), which is difficult to achieve in traditional 
methods (Blenker et al., 2012; Gibb, 1993; Nabi et al., 2017). 

1.4.4 Social learning 
Social models of learning are derived from two streams of logic induction. One is 
Bandura’s (1977) original postulation that learning happens through imitation of 
behaviors that lead to positive consequences (Bandura, 1977). In this regard, it resembles 
elements of vicarious learning (Robinson et al., 2016), that is vicarious observation and 
reinforcement (Bandura & Walters, 1963), as in learning from role models. Wenger 
(1990, 1998) argued that another dimension of social learning occurs when subjects 
acquire knowledge and skills and recognize opportunities through transacting with their 
surroundings (Rae, 2007), following a community of inquiry (COI) model (Garisson et al., 
1999). It encompasses four elements: identity development, learning by doing, reflecting 
on experiences, and community involvement (Lave & Wenger, 1991). Learning truly 
happens among and through elements that exist within the context of the learner (Lave 
& Wenger, 1991), and is thus “situated” (Lave & Wenger, 1991, p. 35). Similarly, 
entrepreneurs learn through daily situations (Cope, 2003; Cope & Watts, 2000; Rae & 
Carswell, 2000), which are defined by their context (El-Awad et al., 2017; Pittaway & 
Cope, 2007). Hence, the direct environment forms an integral part of the learning process 
(Lans et al., 2008). 

1.4.5 Situated learning 
Situated learning takes place in communities of practice (COP), among groups of people 
engaged in similar activities and aspirations (Lave & Wenger, 1991; Wenger, 2011). 
Learning in COP embodies a scaffolding or apprenticeship approach, as the novice 
gradually accumulates expertise through observing and interacting with more 
competent members and undertaking situated activities (Cope, 2005; Pittaway et al., 
2023; Rae, 2002). The social and situated learning conceptions posit that knowledge and 
skills flow through a myriad of situated social interactions (Wenger, 1990), rather than 
being imparted and transmitted in cognitive and behavioral approaches (Gherardi et al., 
1998). They thus emphasize the role of context and networks as sources and facilitators 
for developing learner’s competencies (Hanks, 1991). Active EE methods develop 
students’ skills through environmentally defined professional experiences and social 
activities (Milner et al., 2016; Preedy & Jones, 2015), They, hence, firmly build on the 
premise of entrepreneurship education as a socially situated phenomena i.e. better 
explained and enacted through a series of experiences and networks of interactions 
within enabling contexts. 



28 

1.4.6 Heutagogy 
Heutagogy emphasizes human agency in the learning process, as a person embarks on 
an intellectual journey of discovery and experience, guided by his pedagogue / educator 
(Hase & Kenyon, 2000, 2007; Jones et al., 2019). Herein, heutagogy rhymes with student-
centered approaches to education (ibid). This is to be differentiated from pedagogy, 
which is often used as an umbrella term for “the methods of teaching or imparting 
knowledge or instruction generally on the one hand – all those processes by which 
information is given–and on the other, education or development from within outward” 
(Jones et al., 2019, p. 2). Herein, the educator extends his agency to that of the students. 
Andragogy, on the other hand further emphasizes the self-directed behavior of the 
learner, as a responsible for his own learning. Albeit keeping the attachments to the 
educators and/ or educational institute (Knowles, 1980)  

Heutagogical pedagogies emphasize the role of the learner as the center of the 
learning process and the master of his own learning journey, through an interactive 
inquisitive approach, which is not confined to the standardized linear curricula (Gibb, 
2002; Rae, 2005). In student-centered models, the educator, and universities endeavor 
to personalize the learning experience of their students and play a rather supportive and 
mentoring role to support their development of critical thinking skills (ibid). Heutagogy 
is thus a natural process for educators in the EE domain as it seeks transformational 
learning outcomes (Jones et al., 2019). Through these interventions, educators assist 
students in developing reflexivity, high self-efficacy, and competencies to be used in both 
familiar and novel situations without the educator’s involvement (ibid). 

Heutagogy thus aligns with student-centered approaches to education, which active 
methods embody (Preedy et al., 2020). These instill a learning for self and for life mindset 
among entrepreneurship learners (QAA, 2018). According to Blaschke and Hase (2014); 
Gerstein (2014); and Hase and Kenyon (2013), heutagogical approaches have essential 
principles, which I argue are exemplified in active EE methods. These are: (1) learners are 
directly involved in planning and assessing their learning, and they are independent from 
the educator and the university, (2) educators have a rather supportive than controlling 
role, and (3) learning is non-linear, flexible, and focuses on practical applications of 
theory. Thus, the heutagogical orientation of active methods suits the very core nature 
of EE, as a dynamic and experientially learnt discipline (Jones et al., 2015; Neck & Corbett, 
2018). 

Heutagogical approaches are tied to active knowledge acquisition and application, 
which is a common denominator they share with entrepreneurial learning and practice 
(Tunstall & Neergaard, 2022). Given the uncertainty of entrepreneurial realities, it has 
been argued that the theorizing around heutagogy fits well with entrepreneurship 
education (Jones et al., 2019; Neck & Corbett, 2018) and heutagogical pedagogies adds 
an element of learning for life to entrepreneurship students which is a key asset when 
facing uncertainties (QAA, 2018). Thus, heutagogy is argued to be a fundamental element 
of transformational learning in any EE context. Rae (2005) also emphasizes the focus on 
the learner as the fulcrum of entrepreneurial pedagogies. 
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Cognitivism Active learning Constructivist learning Socio-cultural development 
Learning occurring through the 
transmission from the source 
(educator) to the recipient 
(student), in a mechanistic 
approach with learners as vessels 
to be filled with knowledge that is 
readily available (Fox, 1997; 
Freire, 2018). 

Learning is an active doing, 
emanating from learners’ 
experiences rather than passive 
knowledge ingestion and is 
achieved through both mental 
and physical activities in project/ 
task-based learning (Dewey, 
1974). 

Learning occurs through a 
constructive process of 
adaptation and configuration of 
knowledge available to the 
learner through his surrounding 
environment, as the learner 
reflects on and updates his mental 
models and structures (Piaget, 
1970, 1995). 

Learning happens through actively 
interacting with the surrounding 
artefacts, in a developmental 
process. Hence, the roles of 
context (learning environment), 
peers (classmates), and 
pedagogue (teacher) are 
extremely important in shaping 
the cognitive structures of the 
learner (Vygotsky, 1978, 1987) 

Experiential Social Situated Heutagogy 
Learning is a “process by which 
knowledge is created through the 
transformation of experience” 
(Kolb, 1984, p. 41). Learning 
follows a cyclical process (Kolb & 
Kolb, 2005). It is initiated by the 
experience, followed by reflective 
observation and sense making. 
Then, conceptualization of the 
new knowledge and updating 
cognitive structure and finally, 
active experimentation. 

Derived from two streams of logic 
induction. One is Bandura’s (1977) 
original postulation that learning 
happens through imitation of 
behaviors that lead to positive 
consequences. The other is 
Wenger (1990, 1998) when 
subjects acquire knowledge and 
skills and recognize opportunities 
through transacting with their 
surroundings, following a 
community of inquiry (COI) model 
(Garisson et al., 1999). 

Learning takes place in 
communities of practice (COP), 
among groups of people engaged 
in similar activities and aspirations 
(Lave & Wenger, 1991; Wenger, 
2011). Learning in COP embodies 
a scaffolding or apprenticeship 
approach, as the novice gradually 
accumulates expertise through 
observing and interacting with 
more competent members and 
undertaking situated activities. 

Learning is centered around the 
individual who embarks on an 
intellectual journey of discovery 
and experience, guided by his 
pedagogue / educator (Hase & 
Kenyon, 2000, 2007). The learner 
is the master of his own learning 
journey, through an interactive 
inquisitive approach, with 
educator role reduced to 
facilitating and guiding learning. 

Source: Created by the author based on relevant literature 

Table (2). Learning theories and perspectives employed in the thesis
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2. Methodology

2.1. Research paradigm 
The research philosophy that researchers develop and adopt, help in shaping their 
thinking regarding the ontological, epistemological, and methodological premises that 
guide their study. These collectively form a paradigm that reflects their principles, beliefs, 
and hypotheses with regards to a scholarly topic (Guba & Lincoln, 1994; Kuhn, 1962; 
Blanche et al., 2006). Indeed, our line of inquiry is postulated based on our ontological 
(i.e., what is truth?), epistemological (i.e., what do we know?), and methodological 
(i.e., how do we get about knowing it?) assumptions. In more simple terms, the research 
philosophy highlights the approach researchers follow in addressing their research 
questions. 

There is a diversity in literature with regards to the categorization or classification of 
research paradigms and levels, with overlapping meanings and interlacing application 
commonly witnessed (Saunders et al., 2009; Ritchie & Lewis, 2003; Guba and Lincoln, 
1994). In my research approach, and the studies conducted within this thesis, I find 
myself to be following an interpretivist paradigm. For the sake of clarity, I will explain my 
research strategies and choices against ontological, epistemological, and methodological 
premises in the following sections. 

2.1.1. Ontology 
Ontology refers to a branch of philosophy concerned with “articulating the nature and 
structure of the world” (Wand &Weber, 1993, p. 220). Broadly speaking, there are two 
main ontological stances: objectivism and constructivism / interpretivism (Neuman, 
2003). Objectivism claims that knowledge and truth are independent from us, real life 
with its components, and interactions among those. Constructivism/ interpretivism, 
follows an opposing argument that knowledge/ truth is not absolute but rather built and 
adapted based on a social process, involving the above. 

Interpretivist research believe that knowledge is subjective, based on people’s beliefs 
and experiences (Mutch, 2005). Hence, knowledge is rather derived from interpretations, 
either ours or of other individuals, of real-life occurrences. It does not occur separately 
from our thinking and reasoning (Gephart, 2004). Personally, as an interpretivist 
researcher I believe that knowledge is out in the real life and held within individuals and 
communities, and not given. Hence, the theoretical assumptions and methodological 
designs used in our studies for example are never ‘the right’ ones and are not ‘always 
correct’ (Walsham, 2006). 

This is relevant in the thesis as I investigate action-based methods in learning 
entrepreneurship, which is often regarded as a social phenomenon, i.e., learning by 
doing and through interacting with others. This contrasts with traditional mechanistic 
approaches, i.e., teaching about entrepreneurship, which focuses on the content 
imparted upon the students in the classroom. 

2.1.2. Epistemology 
Epistemology reflects our understanding of a certain area of knowledge and how we 
approach knowledge acquisition with regards to this area. It refers to “the nature of 
human knowledge and understanding that can possibly be acquired through different 
types of inquiry and alternative methods of investigation" (Hirscheim et al., 1995). Again, 
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in simpler terms this translates to what we know about a certain topic. There are two broad 
epistemological positions: positivism and interpretivism – constructivism. In positivism, 
research is an organized endeavor to deduct objective observations from empirical 
investigations. It aims at confirming and / or discovering hypothesized relationships 
between components and measures of human, society, and systems behavior. 

The interpretivist/constructivist approach is the framing used in most qualitative 
research. It views any phenomena as constructed experiences that is understood based 
on the interpretations of the participants in a specified social system (Bogdan & Biklen, 
1992; Guba & Lincoln, 1985; Maxwell, 2006). Accordingly, researchers follow an 
interpretive approach to investigating an inquiry. As they progress with their inquisition, 
the approach becomes clearer, more meanings are discovered, and answers to their 
research questions become more complete. Moreover, an interpretivist researcher aims 
to explore a particular phenomenon without worrying about confirming a hypothesis or 
generalizing the findings more broadly (Farzanfar, 2005). 

This was evident in the studies included in this thesis, as I followed an interpretivist/ 
constructivist path to elicit the hidden meanings and interpret the experiences and data, 
which might have taken a different form and were incomplete. This included the 
combination of different sources, such as the case study with STEM entrepreneurship 
students which relied on interviews with students, classroom observations, and a 
workshop with educators or even the systematic literature review, where data was 
gathered from different parts of the articles to extract the learning outcomes and 
translate it to the corresponding ECs. Additionally, I followed an interpretivist/ 
constructivist approach while interviewing experts for the ECA paper, the interviews 
were structured as a dialogue between me (the interviewer) and the experts. They were 
allowed time to reflect on their experiences and connect it with interview questions, 
which were mostly around students’ competencies. In all these examples, my 
understanding of knowledge was built constructively based on my interpretation of 
presented information and interactions with data. 

2.2. Methodological choices 
Myers (2019) argues that a core foundation of interpretive research is that reality is 
formed through social construction, which is exhibited, observed, and interpreted 
though conversations, actions, interactions, and held beliefs. Hence, interpretive 
research does not rely on preset dependent and independent variables but rather aims 
to demystify and interpret the complexity of the situation under investigation. This was 
crucial in this thesis as to unearth the value that active methods bring to EE as to their 
nature and intricacies, and to establish their theoretical origins. These cannot be 
addressed through direct causal relationships, which is also a main reason for adopting 
a competency-based approach, which is more suitable for assessing behavioral and 
affective outcomes. 

Interpretive researchers try to develop an understanding of particular issues through 
the meanings that those involved hold and communicate (Deetz, 1996). Hence, they tend 
to pursue in-depth inquiry methods, underpinned by close examination through 
observation, interrogation, and interpretation of the phenomenon in hand. They collect 
data about occurrences, events, interactions, and individuals within the context of the 
investigation while interpreting, analyzing, judging, and making meaningful conclusions 
(Aikenhead, 2003). Interpretive research is predominantly conducted through qualitative 
frameworks (Bogdan & Biklen, 1992; Guba & Lincoln, 1985; Maxwell, 2006). It is commonly 
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associated with research in the field of social sciences as studies are largely shaped by 
‘social’ phenomena. Indeed, management research studies phenomena within their 
natural environment. 

Although there is much debate on where and how a certain method relates to a 
research paradigm (Caelli et al., 2003; Johnson & Duberley, 2000), there are particular 
methodologies and approaches that are more suited to certain philosophies. Hence, the 
selection of a research methodology is usually a reflection of the adopted research 
paradigm. In addition, there are other factors that contribute to these choices that 
emerge from the research itself and the researcher (Antwi & Hamza, 2015; Leedy & 
Ormrod, 2010; Saunders et al. 2009). I elaborate on them in relation to the thesis here: 

1) The nature of the inquiry which emanates from the gaps in existing knowledge,
informs the philosophical framework, inclusive of the methodology. Research
on EE, especially on active methods lacks sufficient theoretical grounding.
Moreover, there are limited exploratory work on the nature and intricacies of
active methods, as to their affective outcomes. Hence, interpretivism as a
research ideology is better suited to understanding these under researched
contextualized areas and provide clear account on the relationships among their 
components and epistemological premises. Indeed, Myers (2019) posits that
the exploratory research is used to develop an understanding of the setting,
origin, nature, antecedents, impact, and factors contributing to a particular issue.

2) The researcher should ensure that the chosen methods support the
achievement of the research purposes. The thesis aims to investigate the
utilization of several active methods in teaching entrepreneurship and their
theoretical connectedness. These investigations typically include a network of
interactions between the activities, tools, and artefacts used in the teaching
process, the educator, the students, as well as other actors as relevant to each
publication. Moreover, literature assessing the outcomes of entrepreneurship
education has relied largely on quantitative studies, to provide objective/
quantifiable evidence that can support strategies aimed at propagating EE at
the policy level and within HEIs (Nabi et al., 2017). Hence, there is a lack of
understanding of the nature of these methods, the nuances of their application, 
and a fair assessment of the broader and more affective outcomes from using
them. Most importantly, learning, especially within an entrepreneurial context
is argued to be a socially reliant activity that is defined by the activities,
interactions, and experiences of the learner. These views stipulate the adoption 
of a qualitative approach, within an interpretivist paradigm.

3) The researcher should listen to their own voice and leverage their own
capabilities when shaping their research approach. The author is more acquainted
with qualitative research methods and thematic data analysis. This stems mainly 
from his previous experiences in the consulting industry. Additionally, data
sources for conducting the research originated from the author’s role as an
entrepreneurship educator, a mentor with several entrepreneurship training
and support organizations, and a member of entrepreneurship and management
research communities. These preferences and resources facilitated the adoption
of a qualitative approach.
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Several researchers (e.g., McNabb, 2017; Denzin & Lincoln, 2011; Saunders et al., 
2009) confirmed that interpretivism is a core foundation of the qualitative approach,  
as the latter is usually based on deep observation and investigation of human behavior 
and actions, through an interactive relationship between the researcher and the study 
sample (Tolley et al., 2016). Such relationship emanates contextualized insights about 
the phenomena being investigated, using in depth data collection techniques. Hence, 
qualitative research is largely of an inductive nature that aims to explore and understand 
rather than confirm, validate, and generalize (Saunders et al., 2009; Tolley et al., 2016). 

Interpretivist research tends to use data collections methods that provide rich 
accounts and elaborate description of the phenomena being investigated within its social 
context (Farzanfar, 2005; Neuman, 2003), as they try to emulate and truthfully reflect 
the real world. It is worth noting that Johnson and Onwuegbuzie (2004) and Guba and 
Lincoln (1994) stress that research paradigms exhibit inherent flexibility and hence the 
researcher should not aim to exclude certain methods and data collection and analysis 
techniques that are not fully aligned with the premises of the philosophical stance of the 
researcher.  

Interpretivism is however better enacted through qualitative methods as they provide 
a narrative description of the studied phenomena in its natural environment (Denzin & 
Lincoln, 2011). In qualitative research, the researcher is part of the data collection 
process and analysis, subjectively interpreting and judging the social occurrence. Instead 
of relying on standardized tools, they immerse themselves in the research setting, 
ask questions, observe directly and participantly, record and analyze the data  
based on the subjects’ viewpoints and narratives. A concept referred to as “empathetic 
understanding” (Weber, 1968). Moreover, the qualitative researcher does not have a 
predefined set of hypotheses to test, unlike quantitative research, but rather embarks 
on a journey of discovery and exploration. Hence, the design of the study evolves as more 
information about the phenomena unfolds through the interactive nature of the inquiry 
and the subjectivity of the researcher’s interpretation of the data.  

To provide an overview of the methodological choices, I give an account on the 
methods, type of study, data origin, and samples (Leedy & Ormrod, 2010; Saunders 
et al., 2009) for the overall thesis and the publications included within it in the following 
paragraphs and in Table (3).  For further details, please refer to the specific publication. 

• Type of research: The thesis represents applied research since the results can
be applied in a practical situation (Saunders et al., 2009), which is the application
of active methods in EE.

• Nature of research: The research is of exploratory nature (Myers, 2019), aiming
at building the understanding the nature, usefulness, and the theoretical
connectedness of active methods. In addition to exploring their potential and
limitations when applied for educating entrepreneurship students. It also has a
descriptive element, aiming to describe the nuances of active methods
application and map their relationships to ECs.

Hammoda (2023) investigated which ECAs can be leveraged to improve students and 
nascent entrepreneurs’ competencies. It followed a qualitative approach by conducting 
in-depth semi-structured interviews (Creswell, 2013), online with 22 entrepreneurship 
experts from 13 countries around the world, using purposeful sampling (Robinson, 2014). 
I relied on ecosystem experts for their specific expertise in ECAs and experiential activities 
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for entrepreneurship (Ahmad et al., 2020; Gibb & Hannon, 2006). The interviews were 
planned as lengthy dialogues to allow participants to reflect on their experiences with 
entrepreneurs and elaborate on their feedback thus improving the quality of the 
narrative data collected (Sykes, 1990). Data from interviews was thematically analyzed 
using a hybrid approach through integrating the codes driven from interview data with 
those deduced from learning theories (Creswell, 2013; Fereday & Muir-Cochrane, 2006; 
Woiceshyn & Daellenbach, 2018).  

Hammoda and Foli (2024), followed an integrative review methodology (Torraco, 
2005) to inspect extant literature and critique existing digital competence/ literacy 
frameworks. From a total of 48 eligible articles, and 26 through snowballing, 6 articles, 
representing 6 frameworks (Carretero et al., 2017; Guitert et al., 2021; López-Meneses 
et al., 2020; Redecker, 2017), in addition to DigComp 2.0 (Vuorikari et al., 2016) and DLGF 
(Law et al., 2018) were selected for in-depth review. These frameworks were built 
through various methods including integrative reviews, experts’ feedback, and surveys. 
Each were investigated in depth, mainly focusing on the context, competence areas, 
individual competencies, descriptions, use cases, applications, and limitation to 
contribute to the development of a digital competence framework for learners. 

Hammoda (2024b) employed a systematic literature review which is typically used to 
analyze the state-of-the-art research (Massaro et al., 2016; Petticrew & Roberts, 2006; 
Rauch, 2020) on the outcomes of using ET in EE. I followed Jesson et al. (2011) six steps 
approach to systematic reviews. The initial search on Scopus database generated 316 
articles, published anytime until 30 June 2023. These were reduced to 26 articles for 
in-depth analysis, following the application of the inclusion and exclusion criteria. 
The learning outcomes mentioned in the findings and discussion sections of those articles 
were then translated into the corresponding ECs, using EntreComp framework 
(Bacigalupo et al., 2016) as a reference. 
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Publication Main 
Methodology 

Data 
origin 

Data collection 
methods 

Data analysis Sampling 
approach 

Sample 

Hammoda (2023) Qualitative Primary Interviews Thematic 
analysis 

-Purposeful
-Snowballing

22 entrepreneurship 
ecosystem experts 

Hammoda & Foli 
(2024) 

Qualitative Secondary Integrative 
Literature Review 

Integrative 
review 

Inclusion & 
exclusion criteria 

6 articles 

Hammoda 
(2024a) 

Mixed Methods Primary Survey (Open & 
closed ended) 

-Descriptive
statistics

Convenience 20 undergraduate 
students 

Hammoda 
(2024b) 

Qualitative 
(Mainly) 

Secondary Systematic 
Literature Review 

-Thematic
analysis
-Descriptive
statistics

Inclusion & 
exclusion criteria 

26 articles 

Hammoda & 
Winkler (2024) 

Qualitative (Case 
study) 

Primary Interviews 
Observations 
Experts workshop 

Thematic 
analysis 

Convenience 18 undergraduate 
students 

Hammoda (2024) Conceptual N/A N/A N/A N/A N/A 

 Source: Created by the author based on the publications included in the thesis 

Table (3). Overview of the methodology, data collection methods, type of research, data origin, and samples of thesis publications
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Hammoda (2024a) applied ChatGPT for a founding team exercise and reported on it 
in a pedagogical innovation. The learning activity involved 20 students, who were 
surveyed afterwards for their perceived ease of use, usefulness, and convenience of 
using ChatGPT for entrepreneurial learning. They were also provided with space to 
provide additional comments on their experiences. The students’ feedback was 
complemented by educator (author’s) observations. A brief survey was sent out directly 
after the seminar to avoid recall bias (Schmidt et al., 2023). It requested that the students 
evaluate their experience using ChatGPT for receiving guidance on founding team 
composition, through three questions and an open feedback comment box. In total, 
17 out of the 20 students responded to the survey (85%). The quantitative responses 
were imported to Microsoft Excel and analyzed descriptively for the mean and standard 
deviation to understand the general agreement/ disagreement in student responses and 
the variance in students’ views, with regards to the survey questions (Stockemer et al., 
2019). Responses to the open-ended questions as to the educator’s observations were 
utilized to adjuvant the findings (McKim, 2017). 

Hammoda and Winkler (2024) conducted a case study within the context of an 
entrepreneurship course, designed with guidance from Mäkimurto-Koivumaa and Belt 
(2016) framework which leveraged active learning principles. The course was delivered 
to students from technology and engineering backgrounds. The paper investigated the 
intricacies of applying several active methods of EE, and their perceived challenges and 
opportunities, following an exploratory case study approach (Yin, 1994) as it allows 
answering questions of “how” and “why” (Leonard-Barton, 1990). We relied on interviews 
with the 18 students, the educator (one of the authors) observations, and input from a 
workshop with 8 EE experts. We followed Yin (1994) and Miles and Huberman (1994) 
suggested guidelines to data analysis. The data collected from the different sources was 
refined and reduced. Then categorized and recombined to expose it for analysis, using 
the active methods as a unit of analysis. This was performed in an inductive and iterative 
process (Strauss & Corbin, 1998), to satisfy the purpose of the study, deduce conclusions, 
and validate them in relation to extant literature (Eisenhardt, 1989). 

Finally, Hammoda (2024d) conceptualized a model for academic entrepreneurship 
education and support. I relied on experiential learning (Kolb, 1984; Kolb & Kolb, 2005) 
and effectual principles (Sarasvathy, 2001) as predominantly active learning conduits 
that are widely used in a teaching “through” entrepreneurship approach. The conceptual 
logic is usually welcomed in scholarly areas that lack enough theorizing and/ or existing 
theoretical frameworks fail to address the research question.  
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3. Summary of findings
In this part, I present a summary of the findings from the different publications included 
in the thesis, organized according to the research questions. For the detailed findings of 
each publication and discussion of specific findings, please refer to the respective paper. 

3.1. RQ1: What are the theoretical foundations of active methods in 
EE, deployed to improve its competency-based outcomes? 

The theoretical grounding of active methods in EE was part of four of the publications 
included in the thesis: Hammoda (2023) on ECAs, Hammoda and Winkler (2024) on active 
methods in STEM EE, Hammoda (2024a) on generative AI in EE, and Hammoda (2024d) 
applying effectuation and experiential learning for academic EE.  

Across the thesis publications, the author aimed mainly to extricate and further 
establish the theoretical origins and associations of different active methods. These were 
found and hypothesized to be grounded in different learning and entrepreneurship 
theories, that provide them with a theoretical frame to understand their effectiveness 
towards developing entrepreneurial competencies, as to the opportunities and 
contingencies of their effective application. Extracurricular active methods were 
connected to five different learning theories and perspectives; experiential, social, 
situated, existential, and cognitive. Active methods applied in a classroom environment 
were grounded in active learning views of Piaget, Vygotsky, and Dewey. Moreover, 
generative AI application for EE and uptake by entrepreneurship students was posited to 
be better aligned with a heutagogical and effectual logic. Similarly, educating academics 
on entrepreneurship was conceptualized to follow effectuation and experiential learning 
principles to better match the needs of academic entrepreneurs. However, it was found 
that the theoretical affixation of active methods is rather situational. The theoretical 
relationship of active methods is dependent on the purpose and the context of their 
application, with several of them exhibiting a modular relationship to the different 
learning theories. 

I highlight here the main findings from these publications. In Hammoda (2023), 
the paper identified 34 ECAs following in-depth interviews with 22 ecosystem experts, 
that can help develop entrepreneurial students’ competencies. These were mapped 
against cognitive, experiential, social, situated, and existential theories of learning, as in 
figure (5). Cognitive ECAs included for example workshops, courses, books, industry news, 
reports, and documentaries. These can develop financial knowledge and self-confidence, 
while giving the students creative ideas and the ability to identify opportunities. 
Experiential ECAs were either virtual, as in simulations and virtual companies, or authentic 
which included side hustle and launching a crowdfunding campaign, Essentially, these 
experiential environments can allow students to practice the different aspects of running 
a business including planning, marketing, supply chain management, taxation, investment, 
and payrolls. Additionally, students tend to learn how to deal with uncertainty and risk, 
preparing them for the dynamic startup world. 

Social ECAs included mentoring, students’ organizations, exchange programs, and 
online groups and forums. Mentors can provide access to valuable resources and 
experiences, that could be otherwise unattainable. Additionally, they can provide more 
specific advice based on the mentor’s background like legal or marketing advice. Social 
ECAs were recommended to help finding team members and co-founders. They also 
develop teamworking and public speaking skills, and planning and management skills if 
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they get involved in organizing them. Situated ECAs recommended by the experts can 
last for either a short period such as hackathons and startup competitions or longer 
durations as in accelerators and internships. Through these situated learning 
experiences, students get to develop presentations, business, and financial models in 
iterations and in teams. They also act as creativity beds as students are expected to come 
up with an innovative solution to societal and/ or environmental problems. Moreover, 
these situations act as communities of practice where they get to learn about different 
entrepreneurial practices from their peers, mentors, advisors, and entrepreneurs. 
Existential activities were deemed essential as they form a core part of transforming new 
knowledge and experiences into updated mental models and behaviors. They also allow 
students to learn more about themselves and their surrounding environment. Hence, 
developing better awareness and self-efficacy, while igniting their creativity and 
opportunity identification skills. Several existential activities were recommended by the 
experts including opportunity walk, reflective practices, engaging in artistic activities, and 
undertaking self-assessment tests. However, it is worth noting that the proposed 
theoretical alignment is rather flexible and depends on the context and the purpose of 
applying an ECA. 

Figure (5): A Typology of Extracurricular activities in entrepreneurship education 
Source: Hammoda (2023) 
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Hammoda and Winkler (2024) studied the application several active methods to teach 
entrepreneurship to students from engineering and technology backgrounds. They 
reported on the benefits they bring towards developing students ECs, the potential 
challenges, and the intricacies of applying them in a classroom environment, using 
views of the students, educator, and EE experts. In general, introducing active 
teaching methods was well appreciated and students found active approaches to be very 
important in learning entrepreneurship, as an unknown topic to them, which provided 
them with sufficient theoretical knowledge while allowing them to practice it 
simultaneously. Across the active methods implemented, pitching and presenting and 
mentoring sessions were the most valued by the students. Regular pitching spurred 
their motivation and helped them become more creative and self-confident. It also 
improved their communication skills and taught them better planning and management, 
through putting theoretical knowledge to application. Mentoring allowed them to 
receive feedback and ask questions in a criticism free environment. They were also 
able to acquire knowledge and guidance that is tailored to their individual needs. 
Students reported that groupwork is an essential skill in modern workplaces. However, 
to maximize its benefits they would like to work with different people to learn from 
more diverse experiences and working styles. Guest speakers were well appreciated 
for allowing them to learn from real-life experiences and explore possible 
entrepreneurial and career paths. Something that would take years to develop elsewise. 
Online search or ‘Googling’ as coined by EE experts was seen as an indispensable skill to 
gain insights into markets, companies, and competitors. However, students should  
learn how to perform it effectively, i.e., where to go to find what type of information. 
Using multimedia and social media improved message communication and clarity, 
especially for complex theoretical constructs. It also improved the likeness of the course 
and allowed them to gain more comprehensive view on the social and ethical aspects of 
running a business.  

Moreover, in Hammoda (2024a), generative AI (ChatGPT) was applied in an 
entrepreneurial pedagogical innovation as the new advanced technology with  
promising educational applications (Farrokhnia et al., 2023), especially in the field of 
entrepreneurship (Winkler et al., 2023). Generative AI is conceptualized as a heutagogical 
learning tool that embodies the effectual decision making of entrepreneurial 
students and entrepreneurs. It was applied for a founding team activity that aimed at 
providing students with insights on the different compositions of entrepreneurial 
teams and how to organize them based on to the type of business they are starting. 
ChatGPT provided them individualized and contextually relevant, in an evolving and 
conversational manner. Students perceived it as extremely useful in supporting them in 
understanding the varying compositions of founding teams pertinent to the type of 
business and developing an insightful comprehension of the recommended 
constellations, and relatively easy to use for venture ideation and creation activities. 
Moreover, they got to comprehend and experiment with the practicalities of team 
building, financial and equity arrangements, and business modelling. They also found it 
to be rather convenient for entrepreneurial learning in comparison to the habitual 
lectures and classroom-based methods. 

Hammoda (2024d), designed a conceptual model for academic EE based on 
effectuation and experiential learning principles. Both are increasingly used in “through” 
approaches to teach entrepreneurship. Moreover, effectuation and experiential learning 
are particularly relevant in the context of academic EE as academic entrepreneurs 
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typically face resource and time constraints (Alexander et al., 2015), and lack exposure 
to entrepreneurial role models (Miller et al., 2018), and need to improve their practical 
skills (ibid). 

3.2. RQ2: How can a competency-based approach be 
operationalized for assessing the outcomes of active methods in 
EE, as a reliable theoretical framework? 

A competency-based approach was followed in the thesis and manifested to varying 
degrees across the thesis publications. More specifically, it was used for identifying the 
outcomes of active methods in EE and for developing a competency-based framework 
for digital competence among learners. 

A competency-based approach was at the heart of assessing the impact and outcomes 
of applying active methods in EE. I relied on EntreComp framework, as a validated and 
applied framework in research on entrepreneurial competencies, to assess the outcomes 
of applying educational and digital technologies in EE. The learning outcomes were hence 
mapped to the corresponding entrepreneurial competencies as listed on the EntreComp. 
This approach helped understand and develop a standardized competency-based 
approach for assessing the outcomes of several types of educational and digital 
technologies, including simulations, AI, MOOCs, virtual reality, online communities, and 
computer-assisted technologies. Moreover, experts reporting on the possibilities of the 
extracurricular activities in Hammoda (2023), were guided by the EntreComp framework 
in their reporting on the benefits of 34 different types of ECAs, as a tool to align their 
replies with a competency-based approach to EE. Similarly, a competency-based approach 
was applied for reporting on the benefits of the eight active methods applied in a 
classroom environment, leveraging the individual entrepreneurial competencies on the 
EntreComp in Hammoda and Winkler (2024). Additionally, I built on widely adopted 
digital competence frameworks such as Digital Competence Framework for Citizens 
(DigComp 2.0) by Vuorikari et al. (2016) and the UNESCO's 2018 global framework; Digital 
Literacy Global Framework (DLGF) by Law et al. (2018), to conceptualize a Digital 
Competence Framework for Learners (DCFL) that is updated to become inclusive of 
learners’ skills required to utilize mobile and cloud technologies and to career-related 
digital platforms. 

I hence present the findings from relevant publications in more details. Hammoda 
(2024b) investigation of the impact of using ET to teach entrepreneurship on the learning 
outcomes, relied the EntreComp framework to analyze and report on the findings.  
The paper systematically reviewed 26 articles spanning different types of ET and 
translated the reported learning outcomes in each into the corresponding ECs. These are 
displayed in figure (6). The review showed that in general, research on ET in EE is at a 
nascent stage which started gaining momentum a few years ago only. It also lacks 
sufficient theoretical grounding, if any, and methodological rigorousness.  

The Digital Competence Framework for Learners (DCFL) developed through an 
integrative review in Hammoda and Foli (2024), builds on preceding widely adopted 
digital competence frameworks such as Digital Competence Framework for Citizens 
(DigComp 2.0) by Vuorikari et al. (2016) and the UNESCO’s 2018 global framework; Digital 
Literacy Global Framework (DLGF) by Law et al. (2018). It proposes a tailored digital 
competence framework for learners that addresses some of the missing aspects in 
previous ones, although it maintained all the fundamental competence areas outlined in 
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the DLGF (Law et al., 2018). Within the “Devices and software operations” competence 
area, four competencies have been adjusted. These include physical operations of PCs 
and laptops, software operations in PCs and laptops, physical operations of mobile 
devices, and software operations in mobile devices. Unlike the DLGF, which covers digital 
devices in general (Law et al., 2018), our framework focuses exclusively on PCs, laptops, 
and mobile devices. Additionally, employability competencies were separately highlighted 
in DLGF in comparison to DigComp 2.0 through the addition of a separate competence 
area; “Career-related competencies” (Law et al., 2018). We find this competence area 
very important to the end goal of digital literacy capacity building programs among 
learners, i.e., improving their entrepreneurial capacities, job market readiness, and 
employability potential (Ancarani & Di Mauro, 2018; Gallardo-Echenique et al., 2015; 
Khan et al., 2022). As an extension of this competence area, we introduced two additional 
individual competencies. The first aspect is “Creating and editing career-related profiles,” 
which focuses on understanding the components of a curriculum vitae (CV) and 
effectively presenting skills, knowledge, and experience in a professional and concise 
manner, including in online environments and professional communities (Florenthal, 
2015; Van Dijck, 2013). The second aspect is “Browsing, searching, filtering, and 
evaluating career opportunities,” which highlights the ability to identify and utilize 
career-related portals that advertise jobs and projects specific to a particular field.  

Figure (6): Digital technology contribution to the development of ECs 
Source: Hammoda (2024b) 
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3.3. RQ3: How do active methods contribute to competency-based 
outcomes in EE? 

The thesis explored the contributions of active methods applied in EE towards developing 
competency-based outcomes, i.e., entrepreneurial competencies, relying chiefly on the 
EntreComp a reference framework. 

Different types of educational and digital technologies were found to impact ECs 
development differently as in figure 6 (Hammoda, 2024b). Most notably, business 
simulations and serious games were found to have the most profound impact on 
developing a broad range of ECs. While MOOCs and online learning environments did 
not demonstrate significant impact on the development of ECs.  

Extracurricular activities were posited by ecosystem experts as beneficial towards the 
development of students’ ECs. While I identified and reported on 34 different ECAs in 
Hammoda (2023) (see figure 5), mentoring was the most recommended ECA. It was 
regarded especially beneficial towards the development of a broad range of competencies, 
including financial literacy, self-awareness and efficacy, and business management. 
Additionally, ECAs of experiential nature were highlighted by experts as conduits towards 
the development of practical ECs by learning from experience, identifying opportunities, 
dealing with uncertainty, and working with others. Existential ECAs such as opportunity 
walk, self-assessments, and reflective exercises, were especially posited to improve 
entrepreneurship student’s self-efficacy and spotting opportunities. Social and situated 
ECAs were recommended for developing management and leadership capabilities, 
getting specific experience to students entrepreneurial interests, and building networks 
and communication skills. While cognitive ECAs were still deemed essential for acquiring 
needed financial and economic knowledge and learn from entrepreneurial stories. 

In Hammoda and Winkler (2024), several classroom-based active methods were found 
to help develop students’ ECs. These included presentations, guest speakers, mentoring, 
multimedia and social media, group work, case studies, reflective essays, and online 
search. The findings provide holistic insights into the nature and intricacies of applying 
active methods in a classroom environment. The findings provide holistic insights into 
the nature and intricacies of applying active methods in a classroom environment. 
Generally, students found active approaches essential in learning entrepreneurship as an 
unknown topic, providing sufficient theoretical knowledge while allowing them to 
practice it simultaneously. Presentations were the most valued as it improved their 
motivation and confidence, taught them better planning, and translating theory to 
practical applications. Mentoring improved their self-efficacy and improving their 
management skills more effectively. Guest speakers allowed them to learn from others’ 
experiences, and better spot opportunities. Case studies helped develop their critical 
thinking and problem-solving skills, their creativity, and build their financial and planning 
capabilities. Working in groups simulated real-life professional environments and taught 
them team working, negotiation, and leadership skills. Reflective essays increased their 
self-awareness and efficacy, and improved their critical thinking and appraisal abilities. 
Online search and the use of multimedia and social media was seen as a natural 
occurrence, given the high dependence of modern enterprises on these tools and 
platforms. Learning to use them effectively improved knowledge acquisition and 
comprehension about entrepreneurial concepts and examples, and allowed them to 
better research the market, identify and value opportunities, and become more creative. 
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4. Contributions
In this part, I highlight the main contributions from the articles featured in the thesis. 
I grouped them into two main contribution areas that corresponds to our research 
questions, and two subareas emerging from them. These are displayed on figure (7) and 
are inclusive of the theoretical and practical contributions of the thesis. However, for a 
more nuanced account of the contributions of each publication, please refer to the 
respective article. 

Figure (7): Thesis contributions 
Source: Created by the author 

4.1. Theoretically grounding active methods of entrepreneurship 
education 

The main contribution of this thesis is in further grounding active methods used in EE in 
their theoretical foundations. In the profound literature reviews conducted on EE, 
it became more evident that the development of entrepreneurship pedagogies has in 
most cases insufficiently grounded them in educational theories and constructs (Fayolle, 
2018; Kyrö, 2015). This frailty has been frequently criticized by scholars within and 
outside the field (Béchard & Grégoire, 2005; Fayolle, 2013; Kyrö, 2015; Preedy et al., 
2020; Rideout & Gray, 2013). In recent years, it became more ‘felt’ as a pressing issue 
with the diffusion of ‘for’ and ‘through’ pedagogical thinking and methods among 
entrepreneurship educators (Fayolle, 2018; Lackéus, 2020; Winkler et al., 2015). This was 
evident in the review on ET in EE (Hammoda, 2024b) as a significant number of the 
reviewed articles lacked sufficient theoretical and methodological rigorousness. Building 
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the theoretical foundations of active methods used in EE, based on the different learning 
models and theories will help us as educators and researchers in understanding what 
works and why, hence support us in developing better pedagogies (Farrokhnia et al., 
2023; Hammoda, 2023; Nabi et al., 2017; Robinson et al., 2016). 

Throughout the papers that comprise this thesis, the author focused on theoretically 
grounding the different active methods that were investigated for teaching 
entrepreneurship. For example, while ECAs are often explained through an experiential 
learning lens (Padilla-Angulo, 2019; Preedy et al., 2020), the paper on ECAs for EE 
(Hammoda, 2023) expanded the discussion on their theoretical interconnectedness to 
additional constructs, including social, situated, cognitive, and existential learning. 
The paper provides a basic understanding of the theoretical underpinnings of different 
ECAs for EE, as one of the few papers that focuses on this as its primary contribution 
(see also Pittaway et al., 2011; Pocek et al., 2021; Politis et al., 2019). The study also 
opens the door for theory-based evaluations (Birckmayer & Weiss, 2000) to study the 
effectiveness of EE approaches and programs, by comparing the expected patterns of 
learning deduced from theories, against the nature and outcomes of the different ECAs. 
Theory-based approaches could prove beneficial in assessing the outcomes of an elusive 
and multidisciplinary educational field, such as entrepreneurship (Duval-Couetil, 2013; 
Pittaway & Edwards, 2012), and provide an alternative route to the prevailing economic 
measures (Nabi et al., 2017) and the growing competency based (Morris et al., 2013) 
evaluations. 

Moreover, the conjoint nature of learning theories when applied for EE was exhibited 
across the discussed ECAs and demonstrates the versatility and richness of EE 
approaches in comparison to extant literature. The dominance of one theoretical 
construct over others is thus situational and relies on the intended learning outcomes 
and the micro activities the learner participates in within a specific learning activity. 
Additionally, in the active learning in STEM EE paper (Hammoda & Winkler, 2024), we 
employed the principles of active learning theories based on the perspectives of John 
Dewey (1974), David Kolb (1984), Jean Piaget (1995) and Lev Vygotsky (1987) in designing 
and delivering several active methods during an entrepreneurship course. The academic 
EE publication (Hammoda, 2024d) applied effectuation theory (Sarasvathy, 2001) 
and experiential learning (Kolb, 1984; Kolb & Kolb, 2005) to the field of academic 
entrepreneurship education. It provided a new theoretical platform, grounded in 
effectuation and experiential learning, for educating and supporting academic 
entrepreneurs. 

More recently, the rise of generative AI and its applications has provided more 
questions than answers to the academic community. Researchers, for example, are yet 
to identify relevant theoretical foundations that can applied to analyze and implement 
generative AI in research and teaching (Farrokhnia et al., 2023; Winkler et al., 2023). 
The pedagogical innovation included in this thesis (Hammoda, 2024a) positions 
generative AI as a heutagogical (Hase & Kenyon, 2000, 2007) and effectual (Sarasvathy, 
2001) tool and thus contributes to the heutagogical remodeling of EE, one that has 
learners at its center and promotes their independence (Neck & Corbett, 2018). 
Moreover, the pedagogical innovation serves as an exemplar for applying advanced 
technology for transformative learning purposes (Mezirow, 2003). Additionally, 
the pedagogical innovation builds on the effectual logic of Sarasvathy (2001) and adds to 
it by applying it within the context of entrepreneurship students, in contrast to the 
original conceptualization of effectuation among expert entrepreneurs. It extends the 
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argument for applying effectuation as the main logic for generative artificial intelligence 
applications for entrepreneurial training and support (Lupp, 2023). 

Moreover, across the articles in the thesis, and in general as a researcher in EE, I tend 
to follow a competency-based approach (Morris et al., 2013). This coincides with the 
broader definition of EE as a developmental endeavor that aims to equip students with 
specific business knowledge and a variety of skills and attributes that can support them 
in different career paths (Nabi et al., 2017). As a theoretical reference point for data 
analysis and interpretation, I followed a competency-based approach relying upon the 
European Union Entrepreneurship Competence Framework, known as EntreComp 
(Bacigalupo et al., 2016). EntreComp is the most widely adopted framework for 
entrepreneurial competencies in research and teaching entrepreneurship and offers a 
flexible model that can be adapted to the different contexts and applications 
(LópezNúñez et al., 2022; Morselli & Gorenc, 2022). Hence, employing it in research 
provides a valid theoretical grounding for analyzing and assessing the outcomes of EE. 
EntreComp was applied as a reference framework to translate the learning outcomes 
resultant from applying ET in EE into entrepreneurial competencies (Hammoda, 2024b). 
It was also applied to understand the usefulness of ECAs deduced from ecosystem 
experts’ interviews towards the development of ECs (Hammoda, 2023). More broadly, 
it was utilized in principle to investigate the benefits and opportunities of the 
implementation of different active methods in a STEM EE course (Hammoda & Winkler, 
2024). 

4.2. Advancing learning and entrepreneurship theories and 
frameworks 

An additional theoretical contribution demonstrated throughout the thesis publications 
is in advancing and extending the applications of several theories and frameworks within 
an entrepreneurial learning context, conceptually and empirically. Hence, improving 
their validity and better establishing their connection to active methods and the scholarly 
field of EE.  

Hammoda (2024b) review on ET in EE, establishes a basic tool that maps the 
competencies developed by each potential technology when applied in EE. An area that 
Morris et al. (2013) highlighted, as lacking a standardized tool. Given the divergence in 
competency-based assessment methods, notwithstanding that the reliability and 
generalizability of any competency-based method is debatable (Bird, 2019), our approach 
provides a path that can guide scholars on implementing a more reliable measure. It does 
so by extending the applications of our reference tool; EntreComp framework (Bacigalupo 
et al., 2016) into a new pedagogical delivery method, i.e., educational technologies. 

The DCFL paper (Hammoda & Foli, 2024) proposes a framework for digital 
competence among learners by drawing inspiration from DigComp 2.1, an evolved 
version of DigComp 2.0 (Carretero et al., 2017), and the Digital Literacy Global 
Framework (DLGF) (Law et al., 2018). This framework is among the few that discusses 
digital competence within a learner context, as the first to utilize inputs from both 
DigComp 2.0 (Vuorikari et al., 2016) and UNESCO’s Digital Literacy Global Framework 
(DLGF) (Law et al., 2018), builds on them, and thus extends their remits to the specific 
learner’s context. It adds a comprehensive and updated model that caters for the 
changes induced by COVID-19 (Zhao et al., 2021), to the short list of digital competence 
frameworks targeted at learners (Pettersson, 2018).  
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The academic EE publication (Hammoda, 2024d) extends effectuation principles to an 
educational context and proposes a conceptual application of experiential learning in a 
new field, i.e., academic entrepreneurship. Originally, effectuation was developed based 
on experienced entrepreneurs accounts and hence, it requires adaptation and 
investigation of its potential applications in other fields (Chandler et al., 2011; Engel 
et al., 2014), including education (Günzel-Jensen & Robinson, 2017; Li et al., 2022). It also 
revives the research on EE as a process (Leitch & Harrison, 1999). Similarly, Hammoda 
(2024a) application of ChatGPT for EE illuminates the potential for effectual and 
heutagogical approaches in supporting students morphing into active entrepreneurs 
(Krueger, 2007). Both publications (Hammoda, 2024a, d) provide a much-needed 
empirical illustration of effectuation principles affixation to education practices 
(Günzel-Jensen & Robinson, 2017), thus extending our limited understanding of 
effectuation process applications (Engel et al., 2014). Moreover, I build connections 
between effectuation and heutagogy (Hammoda, 2024a) and experiential learning 
(Hammoda, 2024d), in response to Perry et al. (2012) call for building relationships 
between effectuation and established paradigms.  

Additionally, the reflective elements of the proposed models in both papers align with 
their premise as a core component of the learning process by extracting new meanings 
and remodeling cognitive maps of learners (Hase & Kenyon, 2000, 2007; Jones et al., 
2019; Kolb & Kolb, 2005). Regarding the Hammoda (2024a), more specifically, 
ElTarabishy (2023) advocates the use of ChatGPT in what he labelled as “The Socratic 
Method” to engage students in reflective conversations on the recommendations 
provided by ChatGPT. Hence, it is important for educators and students undertaking a 
similar learning activity to reflect deeply on the results provided by generative AI 
applications, in relation to their convictions and realistic entrepreneurial models 
(Hammoda, 2024a). 

4.3. Understanding the effectiveness of active methods in 
entrepreneurship education 

The articles featured in the thesis, provide several practical insights. These are mainly 
geared towards supporting educators, HEIs and organizations invested in educating and 
training entrepreneurs in understanding the usefulness of active methods in EE 
(Koropogui et al., 2023) and integrating them in their entrepreneurship courses and 
programs more effectively, for improved outcomes. 

The ECAs illustrated in Hammoda (2023) can provide enhanced opportunities for 
‘learning by doing.’ Thus, updating the entrepreneurial students’ knowledge, skills, and 
mindset through new experiences (Duval-Couetil et al., 2016; Pittaway et al., 2011). 
By leveraging the findings of this study and given the complementary nature of ECAs to 
curricular EE (Lilischkis et al., 2015), educators at HEIs can signpost their students to 
participate in different activities based on their competencies’ profile to improve their 
attainment of ECs and complement curricular activities. This can further promote a 
student-centered approach to learning (Hase & Kenyon, 2000; Jones et al., 2019), which 
enhances entrepreneurial students’ engagement and drive better outcomes (Robinson 
et al., 2016). For example, students with limited financial literacy, can benefit from blending 
cognitive (workshops and course) and experiential (simulations and games) approaches 
that were recommended by the ecosystem experts, to improve their financial knowledge 
and practical skills. Moreover, to those students having communication problems and/ or 
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lower self-confidence, several ECAs such as mentoring and participating in events and 
student groups, which are predominantly social in nature, can prove remedial. To cover 
for the experience gap among students, experts recommended activities such as interning, 
entrepreneurial projects, and community work. Moreover, to resolve the problem of 
idea-driven entrepreneurship, where students focus on the idea rather than the user and 
market needs, experts suggested that students engage in customer discovery, reflective 
practices, discuss ideas openly with others, and prototype their solutions to better 
identify real societal needs and build meaningful solutions.  

The investigation of several active methods in a classroom environment in Hammoda 
and Winkler (2024) provides valuable insights to entrepreneurship educators on their 
usefulness, nature, potential and limitations when applied in a classroom environment. 
The applied active methods helped develop students’ broader skill sets, improved their 
entrepreneurial orientation, and widened their career prospects. (Hagvall Svensson, 
2023; Zappe et al., 2023). They enhanced students' entrepreneurial competencies by 
engaging them in educational activities that resemble real-life settings (Neck & Corbett, 
2018). Pitching, for example, helped develop several ECs including management, 
communication, financial literacy, and self-confidence. Hence, educators might want to 
repurpose the customary pitch at the end of an entrepreneurship course to repetitive, 
active learning experiences. Mentoring sessions can be utilized to provide constructive 
and individualized guidance to students, thus improving their specific weaknesses and 
self-efficacy. In terms of guest speaking and case studies, while proven impactful in 
developing students’ competencies, it is crucial that educators recognize the potential 
negative impact of promoting famous, successful entrepreneurial exemplars on their 
students' morale and self-efficacy. This undesirable impact is what Wraae and Nybye 
(2024) referred to as the "dark side of entrepreneurship education”. Additional and more 
elaborate insights on several active methods effective utilization is provided in the 
publication. 

Leveraging the mapping of ET to EC in Hammoda (2024b), entrepreneurship educators 
and program designers can utilize it to integrate technologies more insightfully in their 
pedagogies, alongside other teaching methods and tools. Hence, achieving better 
outcomes and improving students’ learning experiences. Moreover, they can use it as a 
basic tool for assessing the effectiveness of applying ET in EE, following a competence-
based approach. The appropriateness and usefulness of different ETs are elaborated 
upon in the findings section and in the respective paper. Moreover, the mapping exercise 
can be replicated and adapted to assess the outcomes of other methods and tools used 
in EE and other business and management disciplines. The results of this study can as 
well support educators and administrators’ efforts in building the business case for 
adopting ET in entrepreneurship and business education, knowing that some of the main 
barriers to do so is the lack of awareness of their possible applications and potential 
benefits (Cooper, 2007; Hammoda, 2024c; Secundo et al., 2020b). 

The digital competence framework for learners (DCFL) proposed in Hammoda and Foli 
(2024) can be used as a guide to policymakers and regulators in areas of education, 
employment, and industry. It can contribute to defining policies and standards for 
learners’ digital competence assessment and development, whether through the 
educational institute or by themselves (Caena & Redecker, 2019), as it has become 
evident that user buy-in and engagement are essential for the success of digital skills 
programs (Conrads et al., 2017). From an economic development perspective, having 
digitally skilled graduates is becoming a critical success factor in today’s technology 
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reliant businesses and organizations (Ancarani & Di Mauro, 2018; Janssen et al., 2013; 
Ratten, 2023). Educational institutions have recently started recognizing this urgent need 
and are prioritizing the development of the digital skills among their students in order to 
graduate digitally capable manpower (Bond et al., 2018; Ratten, 2023). Thus, this 
framework supports and contributes towards digital competence development 
initiatives at education institutions and within life-long learning environments, which can 
enhance the innovation and entrepreneurial abilities (Caena & Redecker, 2019) of 
societies’ future workforce and entrepreneurs. 

Additionally, the effectuation-based model for academic EE proposed in Hammoda 
(2024d) offers an alternative approach to traditional methods at HEIs for educating and 
supporting nascent and to-be academic entrepreneurs. It answers better to their specific 
needs, challenges, and situational factors than formal entrepreneurship courses (Günzel-
Jensen & Robinson, 2017; Politis, 2005). The model allows for personalized learning, 
mindset development, and self-awareness, which are critical aspects of entrepreneurial 
learning (Rae, 2000). Thus, it caters for a broader range of EE outcomes, from 
competencies development to social capital enrichment, and venture creation. 

Moreover, the generative AI (ChatGPT) activity depicted in (Hammoda, 2024a) 
provided insightful guidance on the potential of applying it for EE effectively. Hence, 
it can help entrepreneurship educators designing effective learning activities for their 
students. However, I urge educators and leaders across the entrepreneurship ecosystem 
to improve their digital and AI literacy in order to apply advanced technologies 
adequately within their classrooms and varying learning spaces (ElBanna & Armstrong, 
2023; Kasneci et al., 2023), and guide their students and trainees on using it 
appropriately. 

4.4. Extending active methods applications to under investigated 
areas of entrepreneurship education 

The publications outlined in the thesis leaned towards investigating active methods in a 
rather under investigated areas and groups of EE. These have significant value in 
establishing active methods in EE and EE itself as a distinguishable scholarly subfield and 
connecting them to broader and more diverse applications and other subfields of 
entrepreneurship research. Hammoda and Winkler (2024) investigated the application 
of active methods in STEM EE, an under researched area that deserves further 
exploration given the changes in the market requirements. Graduating engineers are 
expected to exhibit ECs and orientation to drive innovation through their entrepreneurial 
ideas and assume leadership roles (Hagvall Svensson, 2023; Winkler et al., 2015; Zappe 
et al., 2023). Moreover, the pedagogical innovation (Hammoda, 2024a) is among the first 
to report on an empirical application of generative AI (ChatGPT), as an active learning 
method within the entrepreneurship education field, which is currently lagging other 
educational and management research disciplines in investigating the applications of 
advanced technology like generative AI (Winkler et al., 2023a). The entrepreneurship 
education and support model proposed in Hammoda (2024d), extends our 
understanding of active methods applications, that leverages effectuation (Sarasvathy, 
2001) and experiential (Kolb, 1984) principles in a ‘through’ EE approach (Fayoole & 
Gailly, 2008) to academic entrepreneurship which is receiving increasing attention 
recently (Skute, 2019). 
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Additionally, The ECAs paper (Hammoda, 2023) relied upon entrepreneurship 
ecosystem experts’ views, supporting their incorporation in the EE process as an important 
step to improving its outcomes (Isenberg, 2010; Kuratko, 2005; Lilischkis et al., 2015). 
This is especially relevant as existing ECAs studies, as to the wider EE literature, tend to 
focus on HEIs actors’ views only (Bischoff et al., 2018; Rae et al., 2012; Lilschkis et al., 
2015). Finally, the review of ET impact on EC (Hammoda, 2024b) contributes to the 
limited validated knowledge at the nexus of technology, education, and competence 
development within an entrepreneurship context. So far, there have been limited 
empirical investigations of the learning outcomes and competencies developed through 
ET when applied in EE, and even more scarce reviews on their effectiveness (Lin & 
Sekiguchi, 2020; Ratten & Jones, 2021).  
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5. Limitations and future research

5.1. Limitations of the thesis 
The thesis, as to the individual publications included in it, are not without their 
limitations. In the following paragraphs, I highlight the main general limitations across 
the thesis organized against the research questions. For limitations pertinent to each 
publication, please refer to it. 

5.1.1. RQ1: What are the theoretical foundations of active methods in EE, 
deployed to improve its competency-based outcomes? 

While the thesis aimed to theoretically ground the different active methods of EE 
investigated throughout its publications. However, it is important to realize that 
distinctiveness is not absolute and there is inherent flexibility and overlap among 
implemented theories. Thus, the appropriation of learning and entrepreneurship 
theories to an active method relies on the intended purpose of using it and the context 
of its implementation. 

5.1.2. RQ2: How can a competency-based approach be operationalized for 
assessing the outcomes of active methods in EE, as a reliable 
theoretical framework? 

The thesis relied on a competency-based approach to EE (Morris et al., 2013), leveraging 
EntreComp framework (Bacigalupo et al., 2016) for entrepreneurial competencies 
evaluation. However, it is worth noting that the EntreComp framework has its inherent 
limitations, as a basic and a modular framework that is aimed to be adjusted and built 
upon according to the purpose of its application. Moreover, as proposed in Hammoda 
(2024b), there are some rearrangements of the competencies that are due in the 
framework itself. Additionally, as noted by Bird (2019) there is a lack of agreement on a 
standard competency-based framework which contributes to the debate on the 
effectiveness of similar models. Additionally, Hammoda and Foli (2024) developed a 
digital competence framework specifically for learners, through an integrative review 
process. However, as to other competency-based frameworks it requires further 
validation and adaptation to the specific context of its application. 

5.1.3. RQ3: How do active methods contribute to competency-based 
outcomes in EE? 

Several publications in the thesis aimed at investigating the usefulness of the different 
active methods when applied in EE. However, there are limitations regarding the sample 
sizes and the qualitative approaches followed across them. This limitation is attributed 
to the main purpose of the thesis and type of data sources available to the author to 
conduct research within doctoral studies duration. Hence, in the future, further 
validation using quantitative and experimental designs is advised. Moreover, additional 
active methods could be elicited and thus investigated, and the interpretation of their 
usefulness might differ through the examination of broader and/ or more diverse 
contexts and participants. 
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5.2. Future research 
Similar to the thesis contributions, I highlight here briefly the main future directions of 
research that can build on the collective work of the thesis. For specific recommendations 
on future research directions of each study, please refer to the publications. 

1) In general, I call for further research that aim at better understanding the
nuances and usefulness of applying active methods and digital technologies in
EE. Most of the scholarly work so far is of a rather exploratory nature, which is
required in a nascent field. However, as early studies yielded valuable results,
scholars might want to adopt a confirmatory approach, through employing
experimental and quantitative methods, for example, to validate and expand
upon the findings of the studies included in this thesis. For example, researchers 
might want to adopt the mapping of ETs versus ECs in Hammoda (2024b) and
conduct empirical studies on the impact of different ETs used in EE. Additionally, 
while Hammoda (2023) aimed to include a diverse set of entrepreneurship
ecosystem experts, these selected were based on three groups only from the
external EE stakeholders’ categories of Bischoff et al. (2018). Researchers might
want to build upon the study and incorporate larger numbers of members from
other groups in their sample through quantitative methods, to expose more
diverse opinions.
Additionally, the thesis uncovered certain issues when applying active methods
that requires further attention from both scholars and educators and adopting
a balanced approach when incorporating them. For example, the continued
promotion of pitching while useful to develop students’ competencies, should
be applied as a learning activity rather than having a competition-focus.
Moreover, guest speakers, media, and case studies should deviate from the
prevalent “hero” entrepreneurial exemplars and become more representative
of everyday entrepreneurship realities. Moreover, while digital technology
showed promising results in teaching entrepreneurship, it also highlighted some
challenges related to teachers’ and institutions readiness, and students’
motivation. Similarly, it is worth noting that active methods should be
complemented with knowledge-intensive lectures to build students’ knowledge
repository. This could be included either early in the course (See Creed et al.
(2002) and Täks et al. (2014, 2016) or at later stages (Mäkimurto-Koivumaa &
Belt (2016).

2) Additionally, I advocate for continuing the scholarly efforts connecting the
innovative methods we use in EE to the established learning and
entrepreneurship theories. One approach is to examine the application of
additional constructs that I posit to provide value in EE, such as design science,
design thinking, embeddedness, stakeholders’ theory, and systems thinking.
Additionally, while the studies included in the thesis represented a step forward, 
it also highlighted that the relationship between active methods and their
theoretical underpinnings is nonlinear. It is rather transversal and modular,
depending on the purpose from applying the active methods and the context of
their application. Thus, more inclusive scholarly discussions can prove helpful to 
further establish the theoretical grounding of these methods, potentially
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through the implementation of Delphi method among EE scholars (van Gelderen 
et al., 2021) or integrative reviews of existing literature (Torraco, 2005). 

3) Moreover, I encourage EE researchers to direct their attention to
underrepresented areas of EE, such as teaching directed to non-business
disciplines, EE occurring in informal settings, and corporate entrepreneurship
training. STEM EE, which is investigated in this thesis in Hammoda and Winkler
(2024) is still in early stages, despite the propagated promotion of
entrepreneurship courses and incubators to STEM students (Hagvall Svensson,
2023). Additionally, while work on academic entrepreneurship is gathering
momentum, there is still a lack of clarity on role definition and the integrative
possibilities of the different stakeholders in the entrepreneurship education
ecosystem, as to the effectiveness of EE methods that can be implemented (Li
et al., 2022; Rippa et al., 2022).

4) Building on the thesis publications, the data collected, and the feedback
received during the multiple review processes. I identified a few research
projects to build upon it. One extension to my work is empirically validating the
digital competence framework for learners. Some preparatory work is already
underway with an educational organization to plan for it. The other builds on
the data collected for the extracurricular activities by investigating the
integrative possibilities of entrepreneurship ecosystem actors for improved
efficiency and effectiveness, which needs to be complemented by the views of
HEIs educators and researchers. A third one came up during the review process
of Hammoda and Winkler (2024), which is to investigate multidisciplinary
approaches to EE. This primarily has been discussed to be conducted using a
mixed method approach with a university providing interdisciplinary EE.

5) Finally, I advocate for better connecting EE research with other related
entrepreneurship domains such as entrepreneurial identity, entrepreneurial
passion, intention-action gap, marginalized entrepreneurship, and ecosystems.
These could provide EE scholars and educators with valuable insights from
different perspectives on the axiological premises of EE, and improve its
academic legitimacy, in addition to the theoretical grounding discourse.
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Abstract 

Active methods in entrepreneurship education: a 
competency-based approach to investigate their theoretical 
foundations and effectiveness 
Entrepreneurship education has grown in popularity in recent years and became a 
competitive arena for business schools. However, because of the practical nature of 
entrepreneurship, there have been increasing calls to investigate and adopt more active 
methods to teach entrepreneurship to students. Traditionally, university level education 
relied on behavioristic methods to address the knowledge deposition requirements of 
masses of students. These have shown however to have limited impact on developing 
practical entrepreneurial skills. Hence, an increasing amount of research has tried to 
investigate more active and experiential methods, that can complement traditional 
methods and fill this gap. Yet, research on the intricacies and outcomes of these methods 
necessitates in-depth exploration of their intricacies and usefulness. Additionally,  
as a relatively new field of inquiry, active approaches to entrepreneurship education 
lack sufficient theoretical grounding and connection to the widely adopted learning and 
entrepreneurship theories. The author, through this thesis, embarked on a journey to 
investigate the intricacies and usefulness of different active methods: curricular, 
extracurricular, and digital technology reliant. It furthers the theoretical grounding of 
different active methods and extends our understanding of their applications to 
underrepresented areas of entrepreneurship education research. 



76 

Lühikokkuvõte 

Aktiivõppe meetodid ettevõtlusõppes: pädevuspõhine 
lähenemine nende teoreetiliste aluste ja tõhususe 
uurimiseks 
Ettevõtlushariduse populaarsus on viimastel aastatel kasvanud ja sellest on saanud 
ärikoolide konkurentsiala. Ettevõtluse praktilise olemuse tõttu on aga üha rohkem 
kutsutud uurima ja kasutusele võtma aktiivsemaid meetodeid ettevõtluse õpetamiseks 
õpilastele. Traditsiooniliselt tugines ülikoolitaseme haridus biheivioristlikele 
meetoditele, et täita õpilaste masside teadmiste kogumise nõudeid. Siiski on nende mõju 
praktiliste ettevõtlusoskuste arendamisele piiratud. Seetõttu on üha rohkem uurimusi 
püüdnud uurida aktiivsemaid ja kogemuslikumaid meetodeid, mis võivad traditsioonilisi 
meetodeid täiendada ja seda lünka täita. Kuid nende meetodite keerukuse ja tulemuste 
uurimine nõuab nende keerukuse ja kasulikkuse põhjalikku uurimist. Lisaks puudub 
ettevõtlushariduse aktiivsel lähenemisel suhteliselt uue uurimisvaldkonnana piisav 
teoreetiline alus ja seos laialt levinud õppimis- ja ettevõtlusteooriatega. Selle lõputöö 
kaudu asus autor teekonnale, et uurida erinevate aktiivmeetodite keerukust ja 
kasulikkust: õppekava, õppekavavälised ja digitehnoloogiast sõltuvad. See edendab 
erinevate aktiivmeetodite teoreetilist põhjapanemist ja laiendab meie arusaama nende 
rakendustest ettevõtlushariduse uurimise alaesindatud valdkondadele. 
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������������������������������������Û �������������O��������������������������_#3/"%@#.k3-'"(--?("&3/'"Q�4g
W��W��EW�F������UVV�������V
��
�
WVs�sI��O������
���W���������n��LY�����	�
������J�������I������E������������������������������������������������v��������������������������������!"&(/"%&'#"%@_#3/"%@#.1"&/(2/("(3/'%@k(w*%$'#/xm(-(%/:*�g
F��
��E
��������UVV�������V
��

�TV
FDD�DD��
�F�W��T���I����̂���
���D����������������������f����������������������������������y����������������������1"&/(2/("(3/-*'2&*(#/,%"92/%:&':(�4̀
����SFE�G
������UVV�������V
��



Vs�
D��NWD������D����G�������f����n�Y�
��
F��;&(2-'":#"93:&'"Q%-:*#@%/@,='z(9=(&*#9--&39,�[�f����J��L[������
��
���Z�����������������O������f���������������O�������������R%"9{##|#./(-(%/:*#"(93:%&'#"%@:#==3"':%&'#"-%"9&(:*"#@#Q,�S�FESF�������UVV�������V
��
��SVGSTN
N�W
�NF
TDNDaDT

}} ~���������������~�����������������������



���������	
���
���	
���
�����������
������������
������
� !�"��	
�	#��!��	�$����!�%$��#�"	�&&��#�'�	����#(��#���$	�'����#���)�	�!!����#�"	"&#���"��%��&*���#�"%
+,-./0./,/1.2340+5167-48,7,59/57:8:;�<������=)�=>
�##!�?@@%"�
"�
@��
��AA@�B�B��AC��D=B=D���E����!!��F
G
������
H	#�"%$�#�"	?I�"J��#�K���%����	�	
���L��#�'�!���#�����	%����	�	

M7,7:/N/,-O/7.,4,:�PQ����B)��
�##!�?@@%"�
"�
@��
��AA@�=B�B�A>��=�������E���#����
�F�K"���%"�R�	%�S�T
�����"��!���E
�R�
"$����T
��I"$�"'���������
������
����	�	
���������'�� !����	���?U��	
#��&"$��%���	��"	��&�����"��&"�%���
	�	
�	%�'��$�#�	
�������'�����	�	
� !����	����	�'��#$���"��%
V.4-423W81.,7X8Y+5Z167-48,7X[/63,8X8:;�\]����>D)̂B
�##!�?@@%"�
"�
@��
����@J
�C>A�̂B=B
���D
����C
 ��"	�G
���	%���"	�_
����C�
[/7634,:6.8̀52aO/7.,4,:7,528647XN/547
�#��K����U	�'����#�I����
�$'����"$�#���b
����=�
�������	
#����!��#"&�	#��!��	�$����!�%$��#�"	!�"
����?������	
���	%�!!�"�����
W81.,7X8YcN7XXV124,/22M7,7:/N/,-�<]�=��=DC)C�D
�##!�?@@%"�
"�
@��
����@J�K�
����C�$'����"$�#���b
�����#��	%��
��F��%�_
����>�
_���"��"&�	#��!��	�$����!!�"
����"%����	%� !����	#�����#�'�#���"	�	
�	����	
�#$%�	#"$#�"���
d5e7,6/24,+,:4Z,//.4,:+5167-48,�<����	�
����	��		�_
������
f3;2-7.-102Y74Xad,/̀ .875N70Y8./,-./0./,/1.47X2166/22
�$���	��
������%�g
�T�K������"	�G
��I"��#����
����A�
�	#��!��	�$��������	�	
�	%�		"'�#�"	?_�����#�����"��"&#������'������	�	
&"�#���'"�$#�"	"&�		"'�#�"	��!�K���#����	#���	"�"
��K���%'�	#$���
h,-/.,7-48,7XW81.,7X8Y+,-./0./,/1.47XV/37e48.ij/2/7.63�QP�=��=̂�)C�B
�##!�?@@%"�
"�
@��
���̂@�J�K���>����>���AA�����"	�b
(
��#��	k��%��
�����!���
����A�
_��K�	�k#�"&E���K""�l&���	%�?m�"������!�#���	%�"���
��#$%�	#�n$��"&"	��	��"����	�#�"����#��
W81.,7X8Yo8N01-/.ZM/547-/5o8NN1,467-48,�]Q�C����C=)��>̂
�##!�?@@%"�
"�
@��
����@J
��̂=�>���
���A
��=>A
 E��"�����
����̂�
I���"	��'����"	#��&$#$��"&�	#��!��	�$����!�%$��#�"	
d./2/7.637:/,57Y8./,-./0./,/1.2340/5167-48,�!!
��A)�=̂�
�%���%��
��I$K�����	

E��"�����
��T������(
����̂�
E�"����&##"����	��?_�����	
�"%����	%����	�	
!�"�������	�	#��!��	�$����!�%$��#�"	
W81.,7X8Y+1.80/7,h,512-.47X[.74,4,:�PQ�A��B>D)BD=
�##!�?@@%"�
"�
@��
���̂@�=�D�BD�̂��̂DD̂=̂E��"�����
�T������(
���������������b
����>�
�������	
#����!��#"&�	#��!��	�$����!�%$��#�"	!�"
������?�	����#�"%"�"
�
W81.,7X8Y+1.80/7,h,512-.47X[.74,4,:�Pp�D��A��)A��
�##!�?@@%"�
"�
@��
���̂@�=�D�BD�>��A�B���E��"�����
�q��S�#��
����!��"##�F
����>�
H	r$��#"&��
�#�����?_��#��"��#�����	%��#�"%"�"
����&"$	%�#�"	�"&�	#��!��	�$����!�%$��#�"	��������
h,-/.,7-48,7XcN7XXV124,/22W81.,7Xaj/2/7.634,:+,-./0./,/1.2340�P\�A��̂DB)D�C
�##!�?@@%"�
"�
@��
��AA@��>>�C�>�>>CD�B�E���	�"&����
����A�
�	#��!��	�$����!�%$��#�"	��'���#�%?I�����'�%�	#��!��	�$�����"���"%����	������!�����'�%K���'�"$����"	#�"�
h,-/.,7-48,7XW81.,7X8YO/7.,4,:7,5o37,:/�s�=���>�)�̂=
�##!�?@@%"�
"�
@��
�B�C@HG��
���A
�̂>̂B>

tuvvwxu yz



���������	�
��
������������	������	����������
���
�����
��������
�������
� !��"�
��##������$
�����
%����������
%����
������������%���#����	&'()*'+(,-'+./-0*'+.-120+.,(+(,3)4)(5-67�8�9��:�;<�	���#� ==��
	���=9�	99>>=9��<?��<����@��9�>���
�
���	!	������
�
����A	B	�
B
"�
���C�%�������D	���9@�	���#��������
��
%
�������"���
���������
�������
����
E��
���$����#���F���	/-0*'+.-1G07,')77H)7)+*I5�JK�?��><>;:��	���#� ==��
	���=9�	9�9�=L	L"�����	��9?	99	�M9�
����	N	����9�	O���������
����
���$�����
�������#��������
#	/-0*'+.-1G07,')77P)'(0*,'Q�RJ�9��9;�?	���#� ==��
	���=9�	9�9�=��::M�<����<<����?9�@��S�F	�9<<>�	F
�����������
��������%���������
�
��������
�
%������
�������� T������������������
�����������
��������������������
��	UV7()W7X*+I(,I)�RY����>�>;>?>	���#� ==��
	���=9�	9��>="$��@@><�����
���Z	���9:�	X)6+Q-QV-1(5)-[[*)77)6	D�����"���#�"�
��
��	��
�\�T	D	�9<:>�	O�����"��
����]���S#��
���� Z����
��$��������
��
���S
�����
�������
��������	/-0*'+.-1̂ 0W+',7(,IX7VI5-.-QV�_̀�?��?��;?�M	���#� ==��
	���=9�	99>>=����9�>::>�>?��Ma��%���!	������
����	�	�
���b�����	���9:�	�����#��������
#������
��������
�
����$��
�
�������$���
������%���#���� !��������
��
����������%
�]	/-0*'+.-1UW+..G07,')77+'6c'()*[*,7)d)3).-[W)'(�_8�9��9>;?�	���#� ==��
	���=9�	99�:=L�"����@���9>��9>:a��%���!	����b�����	�
�����
����	�	������	O�������$�����#��������
#������
��������
�
��#���������
���%���
�������#������
���\
��������]%�������	c0*-[)+'/-0*'+.-1e*+,','Q+'6d)3).-[W)'(�ff��=>��@<@;�9?	���#� ==��
	���=9�	99�:=�L���9����9<��9>?a���
�����	B	�!��������O	�
!������T	�9<<<�	��
�
���
�b�
��
����S��"������%
������� ���#�������$�����
��
��
����������
��	e5),'()*')(+'65,Q5)*)60I+(,-'�_��;M��:>;9�@	���#� ==��
	���=9�	9�9�=�9�<��>@9��������9���a���
�����	B	�
!�"������	D	����>�	B�������
�����������
���$
�b�
��$����]��\ B�%
�]�
���������$������
����
���	e5)&'()*')(+'65,Q5)*)60I+(,-'�RY�M��9@>;9>�	���#� ==��
	���=9�	9�9�=L	
�����	���>	�?	��9a������	�g������	�
������	���9��	�$$�����$"��
����
�������
#���L�"���\���"
�
�� O����#������h#���#���
%�	c60I+(,-'ie*+,','Q�8_�9��>�;::	���#� ==��
	���=9�	99�:=��?��<99�99�9>�<�a�����F	�
D���������	���9:�	jO���"
�
��������L�"k F����������������
��������l�
�
����$��#����"
�
��	c60I+(,-'ie*+,','Q�JY�@��?��;?��	���#� ==��
	���=9�	99�:=���9����9>��9@<a������M�	m.-n+.)'(*)[*)')0*75,[4-',(-*_Y__o_Y_pQ.-n+.*)[-*(qr6+[(,'Q(-+s')tu-*W+.v	a��	a�����
���	���9?�	4-3,'Q1*-W)60I+(,-'RwY(5*-0Q5)60I+(,-'_wY(-t+*67)60I+(,-'p���	a������
�F	�C
���
�
��	�
N�������	�9<<:�	O�]�������
������������
���$��]#��#�������
������
E��
��� O�����
���$�
����������
�����	4+'+Q)W)'(x)+*','Q�_y�M���>M;�<>	���#� ==��
	���=9�	99>>=9M@�@�>�<:�<M���a
""�!	������	z�#����
��$���]{�����#�
��h���{�����#��������
#h#����
��$�������
�� �����
%���������
�����]%��������]]����$��
����
��������]���"
���
����$

|} ~���������������~�����������������������



���������	
��
�����������������������
�
���
��
����� !�"  #"$%	&''()*++��,	�-�+./	....+.0$12" 3/	///1$4,55�6	�789�����:	�"//$!	;��9-�)'&���'-�(-���<-,9�<�,=�-),'>	
��
������������������?���
@�
�
���A�@?B�C��������.!�3 #../	4,55�6	6	�.%% !	D�'�-(-,)�E<�'<-�9����<E9',��*F���-)'9��,����'�-(-,)���<E9',��9��,')�,��)�,'&)G9��5<),��))���'-�(-���<-)&,(9���,��-��<E9',��9���9�)	
��
���������H����I����
���������J�
�
��CA���?���
@�
�
���A�@�KK� !�..# 0	&''()*++��,	�-�+./	..33+/"$$"0"$% /..// /.89���4	�7495-,��))���L	�"/"/!	6)>)'�G9',E�,'�-9'<-�-�=,���M'&��=��<',���M(��9���>,���'-�(-���<-,9���<E9',��-�)�9-E&	
��
������������������?���
@�
�
�����I
A�����N�
�
��CA�OP�Q!�1"%#1$.	&''()*++��,	�-�+./	../1+,R�5-2/02"/.12/"3"89���4	�7S<-ET��)�9�6	�"/".!	;��9-�9��9-�,��(&,��)�(&>59)�����U(�-,��E�,���'-�(-���<-)&,(��<E9',��	?���
@�
�
���A�@?B�C�������BV
B����W���.!�0#"%	&''()*++��,	�-�+./	..33+"Q.Q."30.%10/$/389��)�X	Y	�.%%.!	Y�-���-�5>X,��,9GY	89��)	Z�L	[9=��7D	X����-�D�)!�H�����
B�
������J\
�������
@
��@A
���@����C�@������((	. #"0!	]9G5-,���F�,=�-),'>:-�))	89)��̂	�7S��>���]	�"///!	Y-�G9��-9���>'�&�<'9���>	_���ÌH?��aH��
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�
���#�B2*�97++*5,)(71�74�,�03*9(4(9�3*6,;7;(9,5�(1)*+.*1)(71�)7�5*,+1(1;�7-)978*0�(0�,�V̂Rf[̀̂YTSW�SZWSYaVd\�oX�pVeZb�ST�Y[\�qrsstu�YdbeS_�vw%�����#����x�
�
x����y���#
�x$
������y�$
��#�
%�
�&���x$����z���
��yy�$
�����������	��
%���{|�����
��	�
%��x#�yx���##��y�
%����&��
����yy�$
#��y���#&�$�y�$���#
�x$
������
�$%����	|��}�����������#���
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	dê_]���̂_]�̀af�3122�('�$��OP�PQ�?'���W�8�0�(&��OPPO4��Z�[̂_][_̂���̂_]�̀aN�3Y���(�W�+!������OP�UQ�8�((�'�$�W�+�)�(��$$��OP�U4���$%�Z��%�����&�(�#,N�3/!(�'&�W� �&&�(��XXUQ� �&&�(��OP�U47���(�&!��2�(2�'���-�&!�'�(�'��(#!��:���$#!�(��$�&!��%�-�$�&��$�2(�)�%�%�0,�T�:��&���7�3OP�U4g��hi�j�̂�����̂_]�̀a��k�̂l_��m���̂a�̂
��̀ _̀kkn�	�[�j_n�e[�_]k̂�[�n��[̂_j]�̂_n�
̀		e[�̀�̂_n�_o��e�̂_��[��̀]_�̂_��[\
]	�̂�
[�k�\_�a��[���dd]
d]��̂_�a�̂l]
ejl���j�̂���̂_̀l[
�
j�_k�\
]�_	d�
a	_[̂n��_̀_[̂�p
mk��[��_[̂]_d]_[_e]kl�d��q̂��[̀�e�_k�
̀	d_̂_[̀_k�̂l�̂��]_�o�]�
ek�a�]_\_]]_��̂
��k�̀
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		�����������	��	���������������	�������;\]̂A8�:8A�A89̂_8̂9=?�8@̀:_A?�=à=98Ab�̀@@c?�;d\�_@dd=_8:@dA?�;_��������!#� ���������	����	���	��	��	�������	�
����
����������	����	�	�����	
������!������	�1�������2�����#�W	��	����	�
��	���	��
	��
��	��	�������	������	���������������34���������	�������������	5���	
	�������	�	������������	
����������������������	��	��	����	�����	
����������������������	������	�����	
�	�����	������
	��#� �	�1�������2������
��	�������	
����	�����	��	����������������������	
���	���	��	�	��������	������������������#�



� ���

�������	
�����
������	��
���������������������������� �����!�"� �����"�#�$����������������$�����%�"�#�$ ����$"$�� �"#&���'����#�!����(����$� �����$������� ���������)&��$�������$������#�$��$���$����$"��#����**+�,�����������)��-��.���#����!�"$�����"�������"$��/��(������$������!�##���$�� $�����)&����)��$"/��������.�#���##�$"� ��+�0��#��"�$�$"����#��"#�(����"� .�����(��������#��"�!�"�"�$������#�$���������#���"��"��#��$���#����)�#�!!���!�� &� $��$��#�����$����"$������!�$� ����#�"�$��$���.��$����$��$����$"�����#�����������������������������$����"�#���1 $/����%��"����#+��2����(����$���!!�"��$��$����$"��������"$�����$���#������������� &����"��#�� #�����"$�&�(��"���#�"� ��� ������.)�������"��#�����!��-����$��$����#�!�� ������������������$���"�#)#�� �34�#"��!!�56�789:�;<�=>�$���$"$�� �"#�(���������#��.$"/������#�32�����56�789:�;<�?>+�0���@ABCDEFGEHI�HJ�GKA�LH@AM�FDHNE@A@�AODMEADP�OELB�GH�DAFMAIEBK�GKA�QLAOIBR�HJ�STBP�KAMF�GKAL�UI@ADBGOI@�GKAED�QOJJHD@OICABRP�VUEM@�AJJACGENA�QFODGIADBKEFBRP�IONEWOGA�QCHIGEIWAICEABR�LHDA�BUCCABBJUMMXP�OI@�AYADG�O�WUE@A@�QCHIGDHMR�HNAD�UICADGOEIGX+��0����!!�"��$����1.$#��� ������!!��#�$��$�����$�����$����$"�������$������$�� �����#�$#�(����$#�$""����$���#Z���"�.$���#�!������"$�����$���#�����������$#"����$�����1.��,*#+�[��$�#(��#�.���������������#��"�!�"�����#&�"�$������#&�$���#���$����$��!$"���#���$��!�� $��������������#����"���#�#�3\�����#&�;<<�>+�0��� �����$���(#�!������#��$��]�����$�����&� ���#���������� ���&�$���#��!1$($����##&�(��"��$���"����"$��$#��"�#��!��������������$����$������3̂$�&�;<<<>+�2�� �$���������"$�����#��"����&�����-����#������� ����������#�$�������!��!!�"��$��������"�##�$����"$����#�.)�$�$������������$�����"$����$��"����-��$����-��������������$�������#�������!����&�$"$�� �"�������������#���+�[��$�#��$��$�"�#�������#�$�"�����**�$#�$����"�##+��4)�!�"�#�����������"��$���$#�������������������#&����� ������������#�$��$�������$���$)����������������$������"��!��$�$#�$��)�3;<<�>���$��($#�.�������������$"����#�(�����-�����������������#+�[��$�������&����$��#��������#"$�"����#�$�"���������"�$������������!�,*#�!�� �#��������$����#����!������#��!������$������"��� �"��������#�3_������56�789:�;<�=>+�_�������&�������$������!!�"��$�����������"�##�$��**�$ ����,*#&�����#���(�$�����#�!�����#�$�"�����.������������(��/���������!�������� ����"$��#�����#�����$���$���$���� ���������� ����&�$���)�������������**�#������#�$����-���� ������#�� ��� ���$��������������$����#�$"�������#�$���$����$"��#����**+���$�����̀����"��!!��#�$� �����������"��������!!�"��$�����$����-��������$������"����#����"$����!���$�.��$�����$�����!�**����"� �#&�!�� �"� �����"�#�������� �������#�"�$��"$���$������"� ���&�$�����������"��$����+�a�������#����������!��-�.����)&�������#����#�"$��$���)�������������#��"�!�"�"����-�#�$����#�����$#�$���$�!�� ����������$���������!!������#�$/�������#�"��"������(����$"$�� �"�������������#����$�����������.������#����������������.����������,*#+�0��#&�"� ������������������$#�����!��"�� ��!������$����1.$#�����"$��$���������$���"��� �"�������� ���+�b��cdedcd��d�	����,.���&�_+�$���a������"�&�f+�3;<�g>�h0����$������!�$"$�� �"�������������#�����������ijk�l������������!�"�#�����������������$��$"�������#+m�n5o57pqr�st8uqv&�w;3;>&���+w<=1w;;+�SWHWUxP�yzP�{UI@|NEBGP�yz�OI@�yE@@MAGHIP�}z~z�3;<��>�h_���!�������$�������������"� .������"$�#$����� $��� AJJACGUOGEHI�� S� @ABEWI� GKAHDX�VOBA@� BGU@X� HJ� GACKIHMHWX�������������#���+m��p576u�u6v�7������t�76ut���7�7�5�5�6&�;w3w>&���+�;?1�ww+�,��-$����&�,+0+&�_�����&�j+�$���2�������&��+�3;<��>�h�����!���.�#���##k�i�����#����#&��������������$��$"$�� �"#�$�������������$����+m���65p�76ut�78��t�p�78�t�����t�76ut���7�7�5�5�6&��?3<�>&��+��w<<�g+�,��$��]&��+,+�$���4$���)&��+4+�3;<<�>�h��#"����)�$���"��$����k�,�����$������������#��!��������������$��$"����+m��6p765�uq�5�6p5�p5�5�poru���t�p�78&��3����P�FFz��1;�+�



� ���

�����	
��
�����
�����������
�����
�����	��
�����
��������
�������������	��
����� !�"#�$��	��%��������&����
'
	��
(���������
�	�����&�����&
�����
����	�&���%��	
�)�*+,�-./0123�.4�5,6+1.3.78�502194,0
�::
�%%�;�;<; =��������>
��
���
��&�?
	��
��������@�
��

��
����� !��#�$A���
	����	
����	�����	��%��������&�BCDEFGHDIJKLFGMFDEFN�HBLLOGI�POG�QMQNFRDM�FCIGFLGFCFBGHSDLT)�U/0.V,21�-./0123�.4�UW/625X.1
�=���#
�%%�=�<Y ����
���??
���
�Z�&�����
���������������	
��
������� !�[#�$\	�����&������&&�]���	���������	��%������
��%������	���(�������&'
�
��?�	�����	��%��������&����
'
	��
��?�����%����������������	����&���
	�	�	���
�)�*+,�-./0123�.4�*,6+1.3.78�*02194,0
�:;
�%%� !<:���_̂FC̀FGa�bTa�cGFNFGD̀HFCa�dTeTa�fOGHgQQGNa�dTa�hi__FGa�dTa�jFFGgQQGNa�eT�QCN�kSGQCFa�lT�� !� #�$��	��%������
��%��
��m��'��'�%���	���(�	�>���
���%��
���&�n���%������'��?���	��%��
�������	����)�o1W/9508�21W�pX7+,0�UW/625X.1
� ���#
�%%�:�Y<:;!����&n���
���
�������
���
�@�
��

��
��������q�
���
����� ! �#�$q�����&��'�	���
?����??���
��
�%��m����
��?�
�����������	�����&��'���	��%������
��%������	����)�*+,�-./0123�.4�*,6+1.3.78�*02194,0
�:�
�%%�;;=<;�=�������&��
�r�s�
���q�����
���@�
�����&m��
�����������?���
�q�Z��� !��#�$���
�	���������??��	��	����%����

�
(���m�&���	����
	��'�)�-./0123�.4�t/9X1,99�u,15/0X17
� ��;#
�%%�;Y=<;"!�����]�		
������� !!=#�$�v%�����	��&�&��������>�	����	���%����

��?��%%��	���	'�����	�?���	���������v%&��	�	����)�U150,V0,1,/09+XV�5+,.08�21W�V0265X6,
� "�:#
�%%�:Y;<:"�����>
�s�
�@���
�\�
�\���
m�	�'
�\��������w�&	]���
�@��� !!"#�$�??��	��&�m��
�
�%�����	�m��&����
������	��%��������&�����
���<������(���??������
�]�	>�����v%��	
�������m���
�)�-./0123�.4�t/9X1,99�u,15/0X17
� :�:#
�%%� [Y<;!"����'�&&�
��������r��&&'
����� !![#�$��������?	�	��
������(�q������������&
�����&��������%����

�
������	��%������
��%������	����)�-./0123�.4�U/0.V,21�X1W/950X23�502X1X17
�; �Y#
�%%�=�"<=";������
�@�
�r����&��
�@�
�\��	���
�\������\�]����
����� !��#�$���%&����	
����
�]
	�	�	�
x�q�����&���?����m��
�	��
�����&���&����	�v	����
�%%��	����	�������	�����?����������
%��<�??
�)�y,9,206+�z.3X68
�:!�[#
�%%����;<�� Y������
�@�
���
���
���	��
��
���q�
�@�
��

��
��������w����	
����� !�Y#�${�
	�	�	����&���	�������	
��?����m��
�	'�
%��<�??�|���	�	'�����|��&�	'(���&����	�����&
���&	�&�m�&
����

<����	�'�
	��'�)�}~233��/9X1,99�U6.1.~X69
�:[
�%%�;��<;"��������
���
�\��
���
�r������A��&����
����� !�"#�$��	��%������
��%������	�����������&	���
��%&����'���m�������	(��m�������?���������	��%������
��%�%�����������&�����q�����)��W~X1X95025Xu,�}6X,16,9
�"��#
�%� [����
���
�r��� !� #�$�??��	��	���
����
�	���
�����]����&���(���]���m����&����%���
����?����������	������
������	��%������
��%���
������)�U150,V0,1,/09+XV�5+,.08�21W�V0265X6,
�;��=#
�%%��!�"<�!=�����
���
�r�
���	��
�\������������
����� !��#�$���������>�	��	���	���
(������	����	���m��>��?�����	�	'
�&���	����'
�������>�m��	����&�?���'�&�
�)��62W,~8�.4��2127,~,15�y,uX,�
�:��;#
�%%�;[;<:!"�����
�
�q�
�r�����
�{��������
	
����� ! !#�$�����%�����&���m�
	���	�����?���	�������	
��?��??��	��&��������
�&�����
����&����
������&������������<	����
	��	<�%�?���
�)�}~233��/9X1,99�U6.1.~X69
�=:
�%%��:�<��:���Q_�C<����

�Z�
�m�������\����
�A�
�r�����>����
�A������������
�q��� !�Y#�$s��	�����m�����	���(���>��������%�������m��
�	��
�
�%%��	�	�������&&�]���	����>�	��]�
���

x�)�*+,�-./0123�.4�*,6+1.3.78�*02194,0
�: 
�%%��[:< !=��r����
��
���@�
������
��
�q������������
�w��� !�!#�$q���?��
	���������?�	����������	'��?���|���'�?����>���(�����	��
%��	�m��)�*+,�X15,01,5�21W�+X7+,0�,W/625X.1
��;��< #
�%%�=<"���



� ���

������	�
���
�
���	��������
�
��������������������������	�������� ����!���������������������"��
��#$���
����!��	������
�����"�
%�&'(�)*+,-./�*0�&(1'-*/*23�&,.-40(,��56�5�����
��7�8��96
����:��	����
��;����#���
��<��=����>
<
���	����=!����
���������?��#���
�� ����@�#!A>���$����

�

��=����	�:���������������
!��
%�B(4(.,1'�C*/D13��5��E�����
��568��6�
������������
���	�F�G�����>
����������!��	�"����:����� �����������������������"��
��#
%�&'(�)*+,-./�*0�&(1'-*/*23�&,.-40(,��?�����
5?8�5
�HIJIKLMN�OPOP�LQR�STUQVN�WPXP�����E���Y�	�"�	������	���=���Z����������!�G����
�����!��	�"����:����� �������������������:��������
�������"��
����

%�B(4(.,1'�[*/D13��5��������
?7?8?�E
�HIQ\]̂8_��
����̀
���	���G��
����<
����������  ��������������!����	��=��	��������

���:$��!����G������
���������������������������=
%�ab+1.cD*-d�&,.D-D-2e�69��fE�����
�E�8�97
�g�::�	���@
�����?����h��������������i���"����
� �������������������j������=$�i��#����=#�@�
�	����j������=��!�����

%�a-c,(C,(-(+,4'DC�ab+1.cD*-�.-b�[(b.2*23������
�g�::�	���@
�����5���k!������ ��� ���	��=����:
$�i��������������������	�=�=���������"�����
%�l-c(,-.cD*-./�)*+,-./�*0�&(1'-*/*23�D-�ab+1.cD*-�ml)&an����������
�658��?
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