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Abstract 
Entrepreneurship and entrepreneurship education become mainstream inside and 

outside business schools after scholarships and educators from this field made efforts 

in the past two decades. Nutrition of entrepreneurship competence is an emergency 

task for the economy and society especially during economic shock and uncertainty. 

Digital entrepreneurship competence brings new possibilities for learners living in this 

digital world. This study facilitates digital entrepreneurship and digital 

entrepreneurship competence as 21st-century skills at the higher education level, 

experimenting in Chinese universities and colleges. In addition, this research will help 

stakeholders in Germany and other countries whose learners lack such knowledge and 

skills. I propose a methodology set consisting of three main ingredients. Initially, a 

systematic review was undertaken by the researcher in collaboration with two 

educators who specialized in entrepreneurship theories and practice to extract insights 

on the utilization of educational technologies in the context of entrepreneurship 

education. In response to the current trend of educational technology, a 

comprehensive examination was conducted to scrutinize the regulations and potential 

of AI within entrepreneurship learning and teaching. Secondly, the present study 

endeavored to assess the effectiveness of virtual team learning in online 

entrepreneurship education during the COVID-19 pandemic, taking into consideration 

the dimensions of teamwork, taskwork, and information and communication 

technology. In the final investigation, a digital entrepreneurship training program was 

administered through an online platform, with the aim of obtaining both quantitative 

and qualitative feedback regarding the program’s effectiveness and assessing the 

participants’ digital entrepreneurship competence. The following presents a summary 

of each study: 

Regarding the systematic review on the utilization of educational technologies in 

entrepreneurship education, Study 1 uncovered that social media, serious games, and 

digital platforms emerged as three prominent technological approaches. In light of 

extensive application of artificial intelligence in various educational domains, Study 2 

delved into its utilization within the context of entrepreneurship education. The 

findings indicated the prevalence of machine learning, big data analysis, and adaptive 
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learning systems in this field. Meanwhile, the investigation identified potential 

prospects for the integration of natural language processing and chatbots in 

entrepreneurship teaching and learning.  

I evaluated online entrepreneurship education courses, supported by virtual teams 

from existing freely available learning content and multimedia materials. Evaluation of 

the content and materials is whether they fit the needs of educators and learners with 

various demographic backgrounds. Specifically, we evaluated the influence of gender 

and other demographic backgrounds on virtual team learning and its impact on 

entrepreneurship competence.  

Furthermore, experiential learning in online settings was explored in the field of 

entrepreneurship, focusing on the evaluation of an online practical entrepreneurship 

training program using the digital entrepreneurship competence framework. The 

research showed that digital opportunity identification competence is apparently 

improved from a complete novice to a nascent entrepreneur who understands the 

theory and practice of digital entrepreneurship. However, the effectiveness of online 

practical learning is limited because of participants’ isolation. If possible, tutorials and 

project guides are conducted online whereas experiential learning is partly moved into 

face-to-face contexts.  

To analyze entrepreneurship competence in the digital age, this thesis construct and 

discuss theoretical frameworks, namely entrepreneurship education, educational 

technology, and digital entrepreneurship competence. The current studies seldom 

analyze entrepreneurship competence in online entrepreneurship education programs. 

Therefore, this research attempts to understand, assess, and facilitate 

entrepreneurship competence and digital entrepreneurship competence in the digital 

age. The thesis consists of two qualitative studies (Study 1 and 3) and two quantitative 

studies (Study 2 and 4).  

This research aims to offer valuable insights for developing countries engaging in 

entrepreneurship education with limited resources, enabling the younger generation 

to navigate the path of venture creation. It holds practical and theoretical implications, 

establishing a solid foundation for online entrepreneurship education and fostering 

digital entrepreneurship competence. It is hoped that this thesis will inspire scholars 

and policy-makers to actively contribute to this field and work collaboratively. 
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1 Introduction 
1.1 Motivation 

Social problems, such as high inflation, the energy crisis, and environmental protection, 

faced by all mankind, should be paid attention to solve as soon as possible (Atkinson, 

2019; Pietrosemoli & Rodríguez-Monroy, 2019; Thomas et al., 2019). On one side, 

relevant to evolutionary economics, entrepreneurship, especially social 

entrepreneurship provides possible innovative solutions to quench the public’s 

agitation and stimulate economic growth and development (Brouwer, 2002; Carree & 

Thurik, 2010; Sarasvathy, 2001; Śledzik, 2013), different from neo-classical 

microeconomics with certainty. On the other side, learning can release anxiety and fear 

about uncertainty and risks of the future and performance with regard to individuals 

and organizations (Lumpkin & Lichtenstein, 2005; Russell, 2020). The two sides above 

partly interpret why entrepreneurship and entrepreneurship education (EE) is a main 

branch in business schools, strongly supported by policy-makers for both self-

employment and paid employment. Furthermore, most scholars examined that 

learners completing EE have higher intentions to launch a business than those who did 

not (Jena, 2020; Liñán, 2004; Forster-Holt, 2021; Liu et al., 2019; Oosterbeek et al., 2010; 

Wilson et al., 2007; Küttim et al., 2014; Turker & Selcuk, 2009) whereas a study found 

EE has a negative influence on male German learners entrepreneurial intention (see in 

Packham et al., 2010) because of theory-based learning (i.e., lectures and seminars) 

(Lima et al., 2015). 

Main economic entities initiate EE in their formal educational system. In the United 

States, EE activities start from K12 (education effectiveness is complicated) (Moberg, 

2014) to beyond business schools of higher education levels where EE budded in 1947 

and course diversity grew in the 1990s (Pittaway, 2021; Solomon, 2007). Universities in 

Germany and western European developed economies (i.e., France) provide EE 

programs and organization associations for future entrepreneurs and their 

stakeholders at the bachelor, master, and Ph.D. levels. EE is embedded in UK higher 

education systems through hands-on activities with government support, for example, 

the UK government published Enterprise and EE: Guidance for UK Higher Education 

Providers in 2018. North Europe countries, especially Sweden and Finland, set EE 
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objectives for all levels of formal education and lifelong learning. In China, innovative 

and EE activities are compulsory for all enrolled students with two or more academic 

credits in higher education. In general, educational and structural support from 

policymakers and educators enhances students’ entrepreneurship motivation and 

economic development, leading to EE as a subject that has been deployed in higher 

education systems worldwide.  

Delivery of EE is mainly F2F on campus, as well as chamber of Commerce and Massive 

Open Online Courses (MOOCs) platforms in the history of EE. Online EE courses are 

designed by top-tier business schools to provide degrees or certifications, facilitating 

learners with various demographic backgrounds to study together and learn from each 

other on MOOCs platforms (Lambert, 2020) in the past twenty years. Because of COVID-

19, Chinese and beyond entrepreneurial educators have had to transfer lectures and 

activities to online and hybrid environments, although online education is not novel for 

business and management education. At present, Chinese higher education institutes 

(HEIs) still provide EE courses and activities remotely from time to time. Meanwhile, 

informal educational organizations or third parties (i.e., EE associations) design online 

courses and train learners from different universities and backgrounds across mainland 

China (Liñán, 2004), supplementing the resources shortage of formal education. 

Additionally, educators from the business area maintain parts of postgraduate and 

undergraduate courses online, i.e., case study presentations, because of time-saving 

and requirements of the digital age (Pavlidou et al., 2021). Based on the broad 

objectives of EE (both potential entrepreneurs who want to start a business in the 

future and employees who need to acquire this competence in launching new products 

or expanding markets), the online learning environment easily broadcasts 

entrepreneurship knowledge that each enrolled learner in Chinese HEIs should master 

without time and space limitation. Learners gain entrepreneurship skills and mindset, 

however, through practical and experiential approaches (Liguori & Winkler, 2020) that 

are challenging and cause anxiety in the online context because of less connectedness 

and more isolation (Russell, 2020). Hence, interaction enhancement in online settings 

is through team learning (see Study 3) among members and the application of 

educational technology.  
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With the development of educational technology and the digitalization of education, 

online EE breaks the boundaries of the traditional face-to-face (F2F) learning 

environment. Following data privacy protection regulations, educators and software 

developers retrieve big data related to learners’ learning behavior, i.e., learning time, 

to predict learning success and adjust teaching procedures, from online, classroom, to 

home (Ifenthaler, 2017; Ifenthaler et al., 2022; Leitner et al., 2017). Entrepreneurial 

educators and tutors adopted technologies to the current venture creation curriculum, 

shown in the first and second studies. On the one side, social media and gamification 

increase attraction, retention, and entrepreneurial intention for online participants 

(Ruiz-Alba et al., 2019). On the other side, artificial intelligence (AI), as educational 

technology, applies algorithms to educational problem solutions and decision-making, 

learning from datasets. Specifically, machine learning learns from trained sets (datasets 

for training algorithms), achieving appropriate algorithms used in new sets. Natural 

language processing facilitates learners and computer interaction. Robotics takes over 

the repeated workload from instructors, especially in the question-and-answer section 

and evaluation of structured assignments. Personalized/Adaptive learning 

management systems provide individualized learning content and suggestions for 

learners. Therefore, the deep application of AI in EE will be one of the most important 

trends in the near future (Cirulli et al., 2016; Holinska et al., 2019). 

Under digital transformation and the development of digital infrastructure, the digital 

economy increases drastically and digital entrepreneurship opportunities explore in 

almost all economic sectors (Hu\djek et al., 2019; Kraus et al., 2018). Launching a digital 

venture, i.e., digital products and their online marketing, will probably produce a large 

number of economic benefits. Therefore, the fourth study analyzed learners’ digital 

entrepreneurship competence through an online training program. Studies of digital 

entrepreneurship competence combine digital competence and entrepreneurship 

competence superficially (e.g., Ngoasong, 2017; Hu\djek et al., 2019). Or scholars take 

digital competence as subordinate to the entrepreneurship competence (e.g., 

Kurmanov et al., 2020). Based on European Union’s entrepreneurship competence 

framework and digital competence framework, the built digital entrepreneurship 

competence (EmDigital) framework is more scientific and goes further than the other 
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research (Prendes-Espinosa et al., 2021). A series of academic results have been 

published publicly since 2017 in both English and Spanish. However, the application of 

this EmDigital framework in practice needs to be demonstrated by front-line educators. 

The fourth study applied this framework to an online practical entrepreneurship 

training program, supplied by individual reflection and group tasks, as well as educators’ 

evaluations. The entrepreneurship training program simulates the real venture creation 

process and its standardizing steps are set on a learning management system. With 

detailed descriptions of each step, users manipulate and follow steps by themselves to 

validate their solutions to problems and business models. Online entrepreneurship 

training programs can release the dearth of experienced teachers and the restriction 

policy for formal education. Practical activities provide a chance to train and master 

entrepreneurial skills and mindset, as well as improve learning motivation. Limited by 

programming skills, most teams struggled with designing a digital product or service in 

eight weeks. Therefore, an practical entrepreneurship training program was adopted in 

the fourth study to facilitate learners' digital entrepreneurship competence, increase 

entrepreneurship intention, and combine theory and practice (Forster-Holt, 2021).  

Regarding the circumstance of the reinforcement of digitalization, understanding, 

assessing, and facilitating entrepreneurship competence is a necessary and urgent topic 

for entrepreneurship educators and stakeholders in both developed and developing 

economic entities. Although F2F learning settings are more welcome by learners and 

educators, online EE can release the dearth of experienced educators and the sudden 

breakthrough by natural disasters or pandemics. Furthermore, the digitalization 

transformation of higher education in teaching, learning contents, learning methods, 

and places are happing during the new normal caused by COVID-19 (García-Morales et 

al., 2021; Krishnamurthy, 2020). Therefore, this thesis focuses on an online learning 

environment to analyze entrepreneurship competence and digital entrepreneurship 

competence (Study 2 and Study 4). 

With the efforts of entrepreneurship scholars and educators, entrepreneurship and EE 

are prominent in business schools. Entrepreneurship academic findings are published 

in entrepreneurship journals and presented at Academy of Management annual 

conferences. Well-structured frameworks of entrepreneurship competence and digital 
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competence have been built and are widely used worldwide. However, in the digital 

environment, EE lags behind, compared with other disciplines. To enhance the 

influence of entrepreneurship as a subject, research on educational technology 

pedagogy, entrepreneurship pedagogy, and online education pedagogy (learned from 

online language pedagogy) (see Russell, 2020), namely online entrepreneurship 

pedagogy is of great necessity, which is less discussed in this field (Liguori & Winkler, 

2020). Additionally, entrepreneurship competence and digital entrepreneurship 

competence should be further studied from practical aspects since the current 

frameworks still have gaps to employ in the individual learning assessment and 

measurement (Bacigalupo et al., 2016). Likewise, because experiential learning is 

mainly conducted in F2F learning settings, online experiential learning in EE lacks 

practical evidence and theoretical studies to give hints to practitioners and academic 

counterparts who lack experience in online education environments (Mensah et al., 

2022; Liguori & Winkler, 2020). Furthermore, with the booming development of 

Chinese EE, especially digital EE, such as digital content, digital applications, and digital 

platforms, there are few influential publications studying this country and its practice, 

which might inspire Germany and other economic entities. That is why the last two 

studies of this thesis collected data from China. Additionally, we can learn from top-

level research and practice of education digitalization in China and Asia. Because of the 

development of education digitalization and the Zero-COVID policy in China, educators 

and learners from all educational levels are familiar with online teaching and learning, 

although the opponents disagree with online education. Therefore, this thesis assesses 

entrepreneurship competence and digital entrepreneurship competence through 

online and blended learning activities by use of educational technologies in China. 

1.2 Research question of this thesis 

As mentioned above, entrepreneurship competence and digital entrepreneurship 

competence are essential for 21st-century citizens and organizations. Digital 

transformation and digital economy in institutions, industries, and societies are highly 

relevant to each entrepreneur, facilitating digital entrepreneurship (Nambisan, 2017; 

Vial, 2021). The would-be entrepreneurs should acquire both entrepreneurship 

competence and digital competence during entrepreneurship-initiating endeavors. 
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When other European research organizations are designing digital entrepreneurship 

competence frameworks, Prendes-Espinosa and her colleagues (2021) have coined and 

modified the digital entrepreneurship competence model for the assessment of 

learners who enroll in higher education systems. However, its application in practice 

needs to be further experimentally demonstrated. Additionally, online EE has 

originated and developed in the past twenty years. The digital learning environment is 

a challenge for EE because of the requirement of the “learning by doing” method 

(Colombelli et al., 2022; Forster-Holt, 2021) and EE is a generative process among 

attendants (Huntsley & Brentnall, 2021). Online EE is constricted by fewer connections 

and contexts than F2F environments. Virtual team learning adds communication and 

collaboration possibilities among learners. Additionally, educational technology, i.e., AI, 

supports online EE and irritates learning contents and learning methods (Ratten & Jones, 

2021). The effectiveness of online EE needs to be studied with more scholars’ 

participation (Liguori & Winkler, 2020). Motivated by these research problems, this 

research examines online EE for entrepreneurship competence in the digital age. The 

four sub-studies with key themes to be analysed are shown below: 

- The research statutes of educational technology applied in EE were 

systematically reviewed. 

- The research status quo and foreseeable future of AI used in EE were 

reviewed.  

- How is the effectiveness of virtual team learning from team tasks, team 

relationships, and information and communication technology (ICT)? 

- How is an online practical entrepreneurship training program to gain 

digital entrepreneurship competence? 

The four studies were conducted through systematic review and scoping review, as well 

as quantitative and qualitative methods correspondingly to analyze the effectiveness of 

virtual team learning and study on an online entrepreneurship training program by an 

existing digital entrepreneurship competence framework. 

In conclusion, the research aims to understand what ingredients entrepreneurship 

competence consists of and assess this competence of higher education students, as 

well as digital entrepreneurship competence in online and blended learning 
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environments, facilitating research and development of online and blended EE. The 

following section will discuss the research questions specifically.  

1.3 Specific research questions 

Figure 1-1 shows the general picture of research foci and four studies to know the 

entrepreneurship competence and digital entrepreneurship competence acquired in 

online and blended learning environments through formal and informal venture 

creation activities. Furthermore, Table 1-1 provides an overview of the four mentioned 

studies regarding research approaches, sample sizes, and main foci of interest.  

 
Figure 1-1 Overview of the research foci of the thesis and the related research 
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Table 1-1 Overview of papers and research studies included in this thesis 

Study 
Chapter 

Study 1 
Chapter 3 

Study 2 
Chapter 5 

Study 3 
Chapter 4 

Study 4 
Chapter 6 

Reference Chen, L., 
Ifenthaler, D., & 
Yau, J. Y.-K. 
(2021). Online 
and Blended EE: A 
Systematic 
Review of Applied 
Educational 
Technologies. EE, 
4(2), 191–232. 

Chen, L., Ifenthaler, 
D., Sun, W., Xu, T., & 
Yan, G. (2022). 
Effectiveness of 
virtual team learning 
in EE: A 
survey study. EE, 5(1), 
69–95. 

Chen, L.,  
Ifenthaler, D., &  
Yau, J. (under 
review). AI in EE: A 
Scoping Review. The 
International Journal 
of Management 
Education  

Chen, L. & Ifenthaler, 
D. (under revise).  
Investigating Digital 
Entrepreneurship 
Competence in an 
Online Practical 
Program. The 
International Journal 
of Management 
Education 

Research 
design 

Qualitative 
research approach 

Quantitative 
research    approach 

Qualitative 
research approach 

Quantitative and 
qualitative research 
approach 

Methods Systematic 
review  

Questionnaire survey Scoping review Questionnaire 
survey and interview 
both learners and 
tutors 

Sample 
size 

N = 38 
 

N = 802 Ned = 10 
Nee = 11 

   Nquestionnaire = 48  
Ninterview = 19 
(Nstudent = 15, Ntutor = 4) 

  Research 
foci 

Investigation of 
educational 
technologies applied 
in EE: 
- Social media 
- Serious games 
- Digital platforms 
- Comparison between 
the three technologies 

 
 
 
 

Investigation of virtual 
team learning for EE 
during COVID-19: 
- Input: individual 
characteristics 
- Mediators: teamwork, 
taskwork, and ICT 
-Output: the 
effectiveness of virtual 
team learning for 
entrepreneurship 
competence 

Summering AI used in 
EE, as well as 
education: 
- Big data analytics 
- Machine learning 
- Adaptive/personal 
learning system 
And potential sub- AI 
technologies used in 
EE: 
- Natural language 
processing 
- Chatbots 

Investigating learners 
and educators’ 
feedback on an online 
practical 
entrepreneurship 
training program: 

    -Learning 
    -Teaching 
    -Curriculum 

And knowing teachers 
and learners reported 
on digital 
entrepreneurship 
competence: 
 -Opportunities 
identification 
 -Action planning 
 -Initiation and 
collaboration 
 -Management 
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1.3.1 Educational technology applied in EE (Study 1 and 2) 

The first paper (Chapter 3) systematically reviewed educational technologies applied 

in EE to know its status quo at that time point. The research questions of Study 1 are 

shown thereafter:  

- How are serious games, social media, and digital platforms (mainly MOOCs) 

technologies applied in online and blended EE? 

- What are the strengths and weaknesses of serious games, social media, and 

digital platforms (mainly MOOCs) in online and blended EE? 

Then I used scoping review to collect literature about the application of AI in both EE 

(N = 11) and other education fields (N = 10) in the second paper (Chapter 4). Here are 

four solved questions: 

- What AI technologies have been applied to education?  

- What related theoretical frameworks, especially the pedagogical design of 

AI in education have been developed? 

- What specific AI technologies have been utilized in EE? 

- What other AI technologies can be used in EE basis on the applicated AI 

applied in other educational fields? 

1.3.2 Entrepreneurship competence (Study 3 and 4) 

Reviewed entrepreneurship competence research, I found entrepreneurship 

competence framework constructed by European Union was widely adopted by 

entrepreneurial scholars. However, front-line educators think this framework is 

difficult to assess students’ learning performance because of its complicated and 

inclusive elements. Similarly, although the digital entrepreneurship competence 

framework was published in English and other languages, shreds of practice evidence 

of its application still need to be given. So, entrepreneurship competence and digital 

entrepreneurship competence were studied as half part of study 3 (chapter 5) and 

study 4 (chapter 6) separately. The following is specific questions: 

- What are the elements of entrepreneurship competence? 

- How to use the entrepreneurship competence framework? 

- How to use the digital entrepreneurship competence framework in practice? 

- What are the results of the application of the digital entrepreneurship 

competence framework? 
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- How to iterate the digital entrepreneurship competence framework? 

1.3.3 Virtual team learning (Study 3 and 4) 

The third research (Chapter 5) mainly aims to analyze virtual team learning that was 

experimented with virtual taskwork, teamwork, and ICT, as well as considering 

individual personality. The specific questions are displayed below:  

- Does virtual taskwork have a positive effect on entrepreneurship 

competence? 

- Does virtual teamwork have a positive effect on entrepreneurship 

competence? 

- Does ICT have a positive effect on entrepreneurship competence? 

- Does individual characteristics (gender, education degree, education field, 

family entrepreneurial history, and prior entrepreneurial experience) affect 

virtual taskwork, teamwork, and ICT? 

The virtual team was adopted to master entrepreneurship knowledge and mindset, less 

emphasizing entrepreneurial skills in an online learning environment. 

1.3.4 Online practical entrepreneurship training (Study 4) 

The fourth study (Chapter 6) experimented with an online practical entrepreneurship 

training program (O-PETP) from pedagogy aspects, namely learning, teaching, and 

curriculum sections. At the same time, I assessed digital entrepreneurship competence 

basis on the Digital Entrepreneurship Competence Framework, including digital 

entrepreneurship opportunity identification, initiation &collaboration, action planning, 

and management & safety by use of questionnaires and interview surveys participated 

by both tutors and learners. The sub-questions are solved thereafter:  

- How is the feedback on the online practical entrepreneurship training 

project? 

- How is learners’ digital opportunity identification competence after O-PETP? 

- How is learners’ action planning competence after O-PETP? 

- How is learners’ management competence after O-PETP? 

- How is learners’ initiation and collaboration competence after O-PETP? 

1.4 Structure of the thesis 
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This thesis with seven chapters consists of four separate completed research papers 

(two published and two under review). The first chapter interprets the necessity and 

research gap for understanding, assessing, and facilitating entrepreneurship 

competence and digital entrepreneurship competence in the digital age. Then the 

research questions of four papers from both general and specific sides are described 

and the thesis structure used a table and a figure is shown above. The second chapter 

emphasizes the theoretical framework of this thesis. Online EE, educational technology, 

and entrepreneurship competence are the main theories and concepts when discussing 

EE in the digital age, especially for digital entrepreneurship competence in an online 

education context. Online EE struggles with pedagogical theory and lacks interaction 

amongst distributed learners to launch a product or service. Educational technologies 

mitigate the above-mentioned shortcomings and bring new opportunities in online and 

blended learning settings. During the process, the assessment of entrepreneurship 

competence and digital entrepreneurship competence aims to iterate online 

entrepreneurship training programs in teaching, learning, and curriculum design for 

higher education students. 

The following four sections integrate four sub-studies. Chapter three introduces 

educational technologies applied in EE (Study 1). The next chapter focuses on the status 

quo of AI in EE and other educational fields and analyses its possible application in the 

later future (Study 2). Chapter five analyses virtual team learning where participants 

adopted social media in online EE for acquiring entrepreneurship knowledge and 

mindsets (Study 3). Chapter six goes further on a practical entrepreneurship training 

program through an enterprise collaboration platform and a digital entrepreneurship 

learning system designed by our team (study 4). The last chapter discusses the research 

results in general, implications, limitations, and further research, as well as a conclusion 

of this thesis. 
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2 Conceptual foundation of the thesis 
2.1 Online entrepreneurship education 
2.1.1 Entrepreneurship education  

From individual aspects, entrepreneurship and informal entrepreneurship education 

existed long before Industrial Revolution (Casson & Casson, 2014). The definition of 

entrepreneur was first described by Richard Cantillion in the 18th century (Hébert & Link, 

2009). The tenant rents land from a landlord in the Feudal age, being seen as 

entrepreneurship by Francois Quesnay. Economic theory underpins Schumpeter and 

Kirzner who is representative of the Austrian to interpret entrepreneurship (Kirzner, 

1992; Schumpeter & Backhaus, 2003). Entrepreneurship is “examination of how, by 

whom, and with what effects opportunities to create future goods and services are 

discovered, evaluated, and exploited”(Shane & Venkataraman, 2000, p.218). Formal 

entrepreneurship education appeared in the middle of the last century at Harvard 

University and later in the American Master of Business Administration (MBA) course, 

developing in the 1990s and booming in 2000 inside and outside of business schools in 

the United States and beyond including both developed and developing 

economies(Gibb, 2005). The European cultures and mature markets, especially 

Germany, produce almost static and ordered economies (Tracey & Phillips, 2011). Their 

entrepreneurship and entrepreneurship education lag behind that of the United States 

with the dynamic and innovative economy and the people believe “American Dream” 

(Crescenzi et al., 2007; Potter, 2008). Therefore, European policymakers executed many 

initiatives to chase the trend. For example, the implementation of the Bologna Process 

facilitated European universities and colleges to be more innovative and 

entrepreneurial (Keeling, 2006). Additionally, the European Commission built a well-

known entrepreneurship competence framework containing three competence areas 

and 15 specific competencies to guide entrepreneurial academics and processes 

(Bacigalupo et al., 2016). Chinese entrepreneurship education took root at the end of 

the last century as entrepreneurial competitions (TiaoZhanbei) among a few of 

universities. Lately, different types of entrepreneurship competitions and activities 

such as Internet+ Innovation and Entrepreneurship Competition, College Students 

Innovation, Originality, and Entrepreneurship Challenge are organized by universities, 

governments (both local and national), organizations, and the Chamber of Commerce, 
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inspiring attendees’ interests and facilitating competence development. The 

entrepreneurship curriculum boomed in the past ten years since the Chinese Ministry 

of Education took the entrepreneurial course as a formal academic program and 

compulsory course, attaining legitimacy in HEIs (Maritz et al., 2015; Li et al., 2016). 

Entrepreneurial competitions and compulsory courses become the main method to 

manipulate entrepreneurship education in this country. At the same time, 

entrepreneurship education is a general education at the beginning and it also becomes 

a major education conducted in thirteen universities and colleges in and out of business 

schools in the year 2022 (MEPRC,2022). Additionally, third-party organizations (profit 

and nonprofit) provide entrepreneurship training activities and resources to nurture 

talents and incubate ventures. 

We should know what is entrepreneurship education before discussing other relevant 

topics. Although the definition has been given many times in almost each relevant 

academic work, there is no universally agreed-upon proposed definition. The highly 

cited scholars defined entrepreneurship education from how to acquire it, namely 

“in/about, for, and through entrepreneurship” (Gibb, 2005; Heinonen & Hytti, 2010). 

Different from the first two, ‘through entrepreneurship’ is learners start a business in 

the real world. The terminology of entrepreneurship education is categorized into 

narrow and broad definitions (Fellnhofer, 2019). The narrow definition is an instruction 

in identifying commercial opportunities and launching a business (Jones & English, 2004) 

by ‘through entrepreneurship’. On the other side, the broad definition emphasizes 

career development and a valuable life (Fejes et al., 2019), acquiring entrepreneurship 

knowledge, skill, and mindset valuable in other scenarios through ‘in and for 

entrepreneurship’. The given definition is highly relevant to the objective of 

entrepreneurship education in each study.  

‘Entrepreneurs are born’ was proved wrong, or partly wrong (Kuratko, 2005). 

Experiments and quantitative studies, prove to be an entrepreneur can be learned or 

encouraged (Barba-Sánchez & Atienza-Sahuquillo, 2018; Fayolle & Gailly, 2015; Liñán, 

2004; Sánchez, 2013), even entrepreneurship curricula and activities impact 

entrepreneurial behaviors (Rauch & Hulsink, 2015; Nabi et al., 2017), which is a hot-

spot academic topic in the past twenty years when entrepreneurship curriculum was 

executed in higher education systems worldwide (Henry et al., 2005). Entrepreneurship 
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is based on not only nascent entrepreneur’ traits but also opportunities (Eckhardt & 

Shane, 2003; Gartner, 1988). Studies analyzed factors of the effectiveness of 

entrepreneurship education, where psychological ingredients, entrepreneurial 

intention, and self-efficacy were identified in the past two decades (Liu et al., 2019; 

Oosterbeek et al., 2010; Wilson et al., 2007). Entrepreneurship education can be seen 

in all levels of formal education from elementary to postgraduate education (Brüne & 

Lutz, 2014; Saptono & Najah, 2018). However, HEIs providing entrepreneurship 

activities is mainstream. Furthermore, university-based incubators transfer technology, 

commercialize academic research and give a series of supports from the budding period 

to business scaling, such as social networking, free office support, facility supplement, 

or management consulting, building an entrepreneurship education ecosystem  (Liu et 

al., 2021; McAdam & Marlow, 2008). Entrepreneurship can be seen not only as a major 

in business school, e.g., Babson College set entrepreneurship as its only major to 

encourage undergraduates to start a business before their graduation, but also as a 

general discipline for those who study other social science (Turner & Gianiodis, 2018), 

as well as Science, Technology, Engineering, Arts, and Mathematics (STEAM) students, 

e.g., Chinese and Colombia HEIs set entrepreneurship education as a compulsory course 

for all enrolled students. Entrepreneurship learning and teaching methods emphasize 

practical activities and collaborative behaviors and intelligence. Entrepreneurial 

learning and teaching methods include passive (i.e., guest speaker, seminars, and 

tutorials) and active participation (i.e., case studies and designation of prototype or 

minimal value products). The passive methods are least effective for cultivating 

entrepreneurship mindsets and mastering skills whereas learners positively participate 

in courses through the latter to become self-employed (Kosslyn, 2021). The two clusters 

basis on learners’ intention or motivation (Taatila, 2010), where the educational 

philosophy is similar to what an ancient Chinese educator, Confucius mentioned. In 

another way, entrepreneurship education courses are categorized into two streams, 

practice-/experiential- and theoretical- orientation separately. Teaching methods, such 

as pitch, designation of prototypes, business plan, or business model are easily seen in 

experiential-based courses whereas learners attend lectures, prepare presentations, 

and complete paper-pencil homework in the theory-based curriculum. In other words, 

learners master entrepreneurial skills and mindsets through doing and its reflection 
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(Colombelli et al., 2022; Jones & English, 2004). Meanwhile, entrepreneurship 

educators introduce entrepreneurship theory and knowledge in their lecture courses 

with attention from teaching to learning (Hägg & Gabrielsson, 2019). They sometimes 

apply case studies and guest speakers to theory explanations. For example, one 

entrepreneurship introduction course at a German university provides four cases to 

learn in groups and five guest speakers for postgraduates in one semester. The 

theoretical part of the course plants an entrepreneurship seed for students who 

struggle with their majors at this moment. Depending on their major backgrounds, they 

might start their own business after five years of being employed. Or they stay in the 

institution to explore a new market or start an intrapreneurship in the near future. In 

any case, the objectives of entrepreneurship education underpin applying appropriate 

methods to chosen learning content. In a nutshell, entrepreneurship education 

provides lectures, case studies, experimental learning, and real-life experiences to 

develop learners’ entrepreneurial knowledge, skills, and mindsets or views toward 

creating and operating a venture successfully, developing a career, or having a valuable 

life (Fejes et al., 2019). 

Entrepreneurship education curriculums conducted in HEIs have a long history and their 

theoretical research has been systematically reviewed (Fellnhofer, 2019; Nabi et al., 

2017; Pittaway & Cope, 2007). However, entrepreneurship pedagogy and didactics 

need to be further discussed with entrepreneurship educators and instructors in the 

digital age (Liguori & Winkler, 2020). Here list of main entrepreneurship education 

theories applied by scholars and educators. With regard to the effectiveness of 

entrepreneurship education, human capital theory (Ardichvili et al., 2003), 

entrepreneurial self-efficacy (Liu et al., 2019; Wardana et al., 2020), the theory of 

planned behavior (Ajzen, 1991), self-determination (Boldureanu et al., 2020), are widely 

used as theoretical frameworks. Human capital, such as formal education in schools, 

and informal education in the workplace and family, is non-linear with 

entrepreneurship intention and entrepreneurship success (Davidsson & Honig, 2003; 

Unger et al., 2011). In light of psychological traits, entrepreneurial self-efficacy and 

locus of control are core self-evaluations, similar to self-determination as mediators or 

moderators in research (Gielnik et al., 2020). The theory of planned behavior predicts 

learners’ entrepreneurship-related behaviors by analyzing intention: the higher 
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intention, the more potential to start a business. In detail, learners with positive 

attitudes, a supportive subjective norm, and strong perceived behavioral control are 

definitely possible to create a venture, interpreting with psychological and behavioral 

variables (Bosnjak et al., 2020; Ferreira et al., 2012; Gieure et al., 2019). 

Entrepreneurship educators adopt Kolb’s experiential learning theory (Heinonen & 

Poikkijoki, 2006), the theory of effectuation (Sarasvathy, 2001), and the lean startup 

(Reis, 2011) to support learners’ starting a real business from zero to one. By learning 

“through” entrepreneurship, learners attend real-world venture-creation activities on 

basis of the Kolb’s experiential learning (Heinonen & Poikkijoki, 2006; Kolb, 2014; 

Lattacher & Wdowiak, 2020). This experiential learning facilitates participants' 

experience of the learning process through seeing, touching, and feeling (Cooper et al., 

2004). In contrast with goal-driven causal logic, considering affordable loss and the 

other four principles, effectual logic begins with means and resources in uncertain 

situations (Dew et al., 2009; Perry et al., 2012). The lean startup with a set of tools takes 

root in design thinking that originated from designers and is adopted to build 

entrepreneurship curricula, such as IBM, Google, and Stanford School of Design 

(Sarooghi et al., 2019). Sandford School of Design designed this thinking to empathize, 

define, ideate, prototype, and test steps to detail the entrepreneurship process of the 

creation of products or services (Camacho, 2016). Based on design thinking, the design 

sprint helps individuals and organizations launch new ideas quickly and efficiently 

(Banfield et al., 2015). 

With the wide execution of the general education for entrepreneurship and innovation 

in China since 2015, Chinese HEIs and beyond need a myriad of experienced tutors, 

entrepreneurship infrastructure, appropriate activities/curricula, and other essential 

resources to achieve learners’ learning success (Huang et al., 2020). Sarooghi and his 

colleagues (2019) mentioned entrepreneurship faculty aversion to risks encourages 

students to pursue uncertainty, which is less persuasive, compared with experienced 

entrepreneurs. With regard to entrepreneurship education practice, teachers’ business 

background has two times higher value than those without, surveyed by Ruskovaara 

and Pihkala (2015). Both teachers' and staff’ entrepreneurship competence impact the 

transformation of an entrepreneurial university (tasks of knowledge transfer and 

entrepreneurship) (Seikkula-Leino & Salomaa, 2020). Nurturing entrepreneurship 
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knowledge and mindsets by teacher educators is relatively easy whereas ‘through 

entrepreneurship’ is complicated and needs more effort even in Finland where 

entrepreneurship education develops well (Seikkula-Leino et al., 2015). In China, 

educators without entrepreneurship theory and practice backgrounds teach 

entrepreneurial knowledge and guide learners for attending entrepreneurship 

competitions (Lyu et al., 2021), especially in HEIs located in the middle and western 

areas where the institutes lack innovative and entrepreneurial environments and 

graduates who attend the course just want to achieve the major requirements (Sieger 

et al., 2021). In light of a Chinese top universities survey from both teachers and 

learners sides, the shortage of rich experience teachers is one of the three least 

satisfaction indicators (Liu et al., 2020). To break even, online entrepreneurship 

education is taken into consideration. 

2.1.2 Online entrepreneurship education 

Entrepreneurship education broke the spatial and temporal limitations via distance 

teaching and learning, i.e., television education at Ball State University (Kuratko, 1996). 

Slightly different from distance education appearing in the 19th century, online 

education developed with the internet invention and its definition scope is narrower. 

With the development of technology infrastructure and education theory, parts of 

entrepreneurship education are moved into online or distance environments, namely 

online entrepreneurship education came into view as a fresh research topic in 2000 

(Chen et al., 2021). Online entrepreneurship education mobilizes experienced 

educators, courses, and other resources to facilitate distributed learners’ learning 

performance and relieve the tense of entrepreneurship resource shortages. Learners 

acquire entrepreneurial knowledge, skills, and mindset from curricula and activities, 

contact with distributed attendees, and follow their own learning pace. Online learners 

assess each other's written homework three or more times as part of course tasks 

designed by educators (García-Morales et al., 2021). Students can watch recorded 

lecture videos in case of internet instability and internship because of flexibility 

(Camargo et al., 2020). Learning content type is distributed into asynchronous and 

synchronous streams, such as live class, recorded video, audio, reading materials, 

homework, team projects, one-to-one tutoring, and online office hour. Educators 

provide devices and activities for creating communication possibilities between 
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learners and instructors, as well as collaboration and cooperation among teammates 

through online and face-to-face communication. This narrows the discrepancy between 

online and offline education. Empirical studies identified the usefulness of online 

entrepreneurship training programs (Al-Atabi & DeBoer, 2014; Colombelli et al., 2022). 

And no significant evidence has proven online education is better than offline, 

especially in basic knowledge and skills of a discipline (Pei & Wu, 2019). Additionally, 

online education saves energy during the crisis of energy and protects our environment 

because of less mobility than face-to-face (Versteijlen et al., 2017). Seeing the merits of 

online learning and teaching, many HEIs and educators embrace the new type of 

education to fulfill learners’ expectations and learning needs (Guerrero et al., 2021; 

Volery & Lord, 2000). 

MOOCs platforms (i.e., Coursera and edX) offer courses for interested learners who can 

choose degrees (bachelor or master level) and certifications/badge projects. Learners 

can learn newer knowledge and themes of interest flexibly, compared to traditional 

schools and universities (Hew & Cheung, 2014). High-ranking HEIs chase the chance to 

touch the distributed learners who are unaccepted to attend face-to-face courses. The 

universities extend their national and international influence and this is beneficial to 

attract appropriate students. Part of those universities, i.e., Sandford and Harvard, 

move well-known courses from face-to-face context to online and hybrid environments 

on their own or collaborated MOOCs platforms. It is clear that this transformation 

happens in a small percentage of universities and positively impacts a minority of 

learners, because of the high dropout rate and low interaction possibilities (Vorbach et 

al., 2019). However, each HEI had to move face-to-face to online settings since COVID-

19 is a catalyst, facilitating the booming of online entrepreneurship education practice 

and academic research ( Išoraitė & Gulevičiūtė, 2021; Liguori et al., 2021). Each student 

attended online lectures, discussions, exercises, team collaboration, and exams so 

online education is not strange for today’s students. However, this is a serious challenge 

for entrepreneurship education participants since the experiential and collaborative 

learning method, an important one, is complicated to conduct in online settings. 

Furthermore, online entrepreneurship education educators and policy-makers lack 

experience in distance teaching and administration, but they have to adapt to the new 

situation, especially Chinese learners who still attend entrepreneurship education 
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programs online because of the sudden breakthrough of COVID-19. Thus, educators and 

tutors from business schools still maintain case studies, guest speakers, and Question 

& Answer remotely at a German university. Moreover, online education is flexible and 

supplies formal face-to-face education. However, online learning or teaching 

competence for educators and learners is still challenging in course design and choosing 

learning materials, although education digital transformation is not a fresh topic 

(Jaggars & Xu, 2016). Formal education needs to foster this online learning and teaching 

competence for participants and stakeholders in the digital age (Boldureanu et al., 

2020). Educators and scholarships should continue to stimulate the development of 

online entrepreneurship pedagogy. Besides entrepreneurship education given by HEIs, 

the third institutions, i.e., entrepreneurship education and incubator firms with 

practical experience in venture creation provide entrepreneurship curricula and 

guidance for universities and colleges that lack entrepreneurship resources and 

teaching experience. The third parties design learning software or platforms and 

provide practical entrepreneurship experiences to support starting a business step by 

step in both face-to-face and online settings. Plus, the third organization with fewer 

restrictions and is more flexible than traditional universities. This can mitigate the 

experience shortage of educators and administrators from academic fields.  

Assessment and evaluation of entrepreneurship education, especially practical 

entrepreneurship training programs should be further updated (Babatunde et al., 2021; 

Pittaway, 2021). Assessment of online entrepreneurship education can start from 1) 

measurement of entrepreneurial learning objectives, 2) self-assessments, and 3) 

interaction assessment (Robles & Braathen, 2002). We evaluated and got feedback on 

the online program from the curriculum design (i.e., a ratio of theory and practice 

curriculum), teaching (i.e., teaching methods and guidance), and learning aspects (i.e., 

learning motivation and learning methods). Formative and summative assessments are 

adopted at the same time before, during, and after the entrepreneurship education 

programs (Fayolle et al., 2006; Pittaway & Edwards, 2012). Formative assessment 

detects ongoing learning and supports learner-centered instruction design (Gikandi et 

al., 2011). Meanwhile, a summative assessment is completed during the last lesson, 

supplying certifications or grades. This research (Study 4), for example, collects both 

formative and summative data, as well as quantitative (log data and questionnaire 
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survey information from both teacher and student sides) and qualitative data (interview, 

reflection, and Question & Answer). The qualitative assessment is adaptive or 

personalized scoring without the right answers (Meyer & Zhu, 2013). Tutors and 

instructors manually evaluate learners’ individualized homework and automatically 

assess standardized answers by using educational technology tools.  

Business school students are familiar with team learning methods since this method 

facilitates students learning from each other and real-world experience so educators as 

facilitators provide many collaborative opportunities to understand knowledge and 

master practice skills (Julie Yazici, 2005). The team learning method in an online 

environment increases belongingness for distributed learners through communication 

and collaboration on social media. Teammates share their ideas and information 

through such as emails, discussion boards or forums, and team diaries to understand 

learning contents, which provides additional connection possibilities for online 

participants. However, online education hinders the effectiveness of the team or 

collaborative learning (Anderson, 2004; Dumford & Miller, 2018). For example, learners 

design a minimal-value product or complete teamwork with distributed teammates 

whom they never meet in person and the educators have fewer opportunities for 

support either. “Learning by doing” and other hands-on activities make online 

entrepreneurship education the least considered by entrepreneurship educators and 

policymakers (Liguori et al., 2021). The distributed learners need to get adequate 

support for interaction and communication to increase social presence, teaching 

presence, and cognitive presence in online learning settings (Swan et al., 2009). At 

present, virtual reality, augmented reality, AI, and other cutting-edge educational 

technologies bring new possibilities to entrepreneurship in an online situation.  

2.2 Educational technology 

Educational technology is “the study and ethical practice of facilitating learning and 

improving performance by creating, using, and managing appropriate technological 

processes and resources” (AECT, 2004). The irritation of educational technologies is 

involved with educational psychology, educational theory, and technology 

development (Kucuk et al., 2013). For example, with the guidance of behaviorism, 

cognitivism, and constructivism, the combination of educational technologies and 



2 Conceptual foundation of the thesis 

 

23 

education evolves and the development of instruction design follows. 

Academic research, publications, and organizations of educational technology start into 

view in the 1970s (Zawacki-Richter & Latchem, 2018). Now educational technology is a 

subject registered in computer science or educational schools at higher education levels. 

Meanwhile, other educational levels offer educational technology courses for general 

education and introduce educational technology in daily teaching, learning, and 

education administration. Because digital literacy which influences individual work and 

life is one of the basic requirements for 21st-century citizens (Reddy et al., 2020). 

Scholars reviewed top-tier academic journals to identify the theme shift and key topics 

for each period. Zawacki-Richter and Latchem (2018) summarized students, learning, 

tools, and computer as four keywords hitting per paper between 1976 and 2016 in 

Computer and Education Journal. Students and learning steadily increased during this 

period whereas tool and computer decreased. Chen et al.(2020) identified topics 

mentioned prominently in Computer and Education Journal, that is context and 

collaborative learning (7.49%), E-learning and policy (6.61%), and experiment and 

methodologies (6.01%). Bond et al. (2019) reviewed key themes of published papers in 

British Journal of Educational Technology each decade from 1980 to 2018, which shows 

the trend of educational technology and learner-center philosophy gradually coming 

into view. Bozkurt (2020) reviewed peer-reviewed publications from 1993 to 2019 and 

summarized key themes, which found interdisciplinary research being mainstream. The 

research trends and patterns of educational technology in one leading journal and of 

all journals are similar: learning, cutting-edge learning tools (i.e., big data, AI, virtual 

reality, and augmented reality), and learning analytics become hotspots in this area in 

the past several years. 

Educational technology is classified into a “hardware” (technologies and devices) part 

and a “software” part (educational technology theory and pedagogy theory) (Bozkurt, 

2020). Except for focusing on cutting-edge technologies, educators should understand 

how to use technologies appropriately and understand their application theory in 

education. The technology acceptance model is a well-known and widely used 

framework for educators and scholars in the educational technology area. The 

technology acceptance model reveals the theory beneath users' acceptance or 

rejection of certain technology. This classic framework simply described perceived ease 
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of use and perceived usefulness affect actual use, mediated by the intention to use a 

type of technology (Davis, 1989). A remarkable number of education researchers 

adopted this model and its variant to explain how to adopt the learning management 

systems (Fathema et al., 2015), web-based learning (Gong et al., 2004), mobile learning 

(Al-Emran et al., 2018), social media (Dumpit & Fernandez, 2017), and other learning 

and teaching technologies (Granić & Marangunić, 2019). This framework also can be 

used in entrepreneurship education for analyzing online entrepreneurship education 

and the application of entrepreneurship educational technology.  

The application of educational technology, similar to choosing teaching methods or 

strategies, should be appropriate for such as learning content, learners, teachers, and 

available software and hardware devices since the classroom is a whole system (Brown, 

1992). Instructors are familiar with educational technology in developed countries and 

most developing areas in higher education, especially after COVID-19 (Carolan et al., 

2020). Higher education learners are digital natives and almost all of universities 

provide computers and the internet for learning and teaching worldwide. There are 

even totally online HEIs, i.e., open universities worldwide and Minerva University in the 

United States. Because different types of educational technologies have different 

functions (Cheung & Slavin, 2013), educators and policymakers need to check their 

effectiveness carefully on basis of learning objectives and other above mentioned 

elements. Pioneers saw the technology trend in the delivery of entrepreneurship 

education such as Knox (2022), Kuratko (2005), and Liguori and Winkler (2020). 

However, the scholarly research on entrepreneurship educational technology lags 

behind other educational fields, especially the field of science and pedagogy. 

As mentioned in a specific field, entrepreneurship education educators and scholars are 

not pioneers in terms of the application of educational technology. For example, nine 

percent (N = 7) of entrepreneurship education and training programs introduced 

educational technology and tools in the sustainable development (Rashid, 2019). 

Entrepreneurship and entrepreneurship education educators and scholars notice it 

since the 2000s with the online development of higher education and a smattering of 

learners use it well to acquire entrepreneurial knowledge and skills (Liguori & Winkler, 

2020). As a later joiner, entrepreneurial educators take a shortcut and they jump into 

the latest technology and avoid the mistakes others made. However, they lack a solid 
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technology application foundation, experience, and adaptive theoretical framework, 

leading to setbacks. Entrepreneurial educators adopt multimedia, such as videos (Jones 

& English, 2004), audio (Schumann, 2019), ICT (Oliver & Oliver, 2022; Swaramarinda, 

2018), cloud (Holinska et al., 2019), and so on. With the research and development of 

educational technologies, educators and their stakeholders adopt and apply cutting-

edge technologies to stimulate innovation transformation in entrepreneurship (Rashid, 

2019). Although AI is still fresh in entrepreneurship education, we reviewed eleven 

studies that used this technology in teaching and learning shown in chapter 4. We found 

that AI in entrepreneurship education still has space to catch up with other education 

fields. Compared with other educational fields, entrepreneurship educational 

technology theory needs to be further progressed by combination with pedagogy and 

instruction design. Entrepreneurship education educators can use more educational 

technology in their teaching since online and blended learning will continue to develop 

in the digital age. Technology can release the work burden for entrepreneurial 

educators and the appropriate usage of educational technologies can improve students’ 

learning success and engagement. Entrepreneurship educational technology should 

center on students and their learning, not teachers and their teaching, in respect of the 

constructivist. Entrepreneurial educators who lack educational theory and educational 

technology background struggle with the application of educational technology. Their 

attention is paid to how to teach, not how to learn at that moment. Therefore, more 

scholars introduce entrepreneurial educational technology, which is an inevitable trend 

in this field. Other subjects in business schools should seize this opportunity for 

transformation (Krishnamurthy, 2020).  

COVID-19 also brings transformative opportunities for technology application in the 

entrepreneurship education (Liguori & Winkler, 2020). In entrepreneurship learning 

management systems, similar to language learning systems, the learning contents and 

steps can be set in advance. To attract younger learners (under 50 years old), except for 

website platforms, software designers and educators should design and employ mobile 

learning management systems (Han & Shin, 2016). But personalized learning 

management system has not been widely applied by entrepreneurial educators and 

stakeholders, as seen in Chapter 4. The first study reviewed serious games that simulate 

real entrepreneurial processes and entertain participants. AI technology supplies 
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serious games. For example, the Startup Game designed by Ethan Mollick and his 

colleagues who come from the Warton School automatedly assesses students’ projects, 

based on four self-set criteria. To sum up, educational technology brings a new view 

and method to entrepreneurship education. 

2.3 Entrepreneurship competence 
2.3.1 Entrepreneurship competence 

“Entrepreneurship” and “competence” have plenty of synonyms in this research 

situation. Mentioning entrepreneurship, many similar vocabularies, listing as 

entrepreneurship, entrepreneurial, entrepreneur, venture/business creation, 

launching/starting/beginning a business, etc., are used by professorships. Ability, 

aptitude capacity, capability, competency, and skill are similar to the umbrella term, 

competence (Weinert, 1999). The above-mentioned terminologies are interchanged in 

this thesis on basis of initial analysis. Entrepreneurship competence is knowledge, skills, 

and mindsets of “how, by whom, and with what effects opportunities to create future 

goods and services are discovered, evaluated, and exploited” (Shane & Venkataraman, 

2000, p218). It is worth noting that entrepreneurship in this thesis emphasizes 

competence and skills for new ventures and startups, excluding intrapreneurship.  

Because this study emphasizes an organization’s appearance and entrepreneurship 

entry, not growth and strategies, entrepreneurship competence aims to start a business, 

including identifying opportunities (identifying, evaluating, and exploiting ideas), 

mobilizing resources, and initiation (Bacigalupo et al., 2016). The detailed classification 

of entrepreneurship competence is discussed in Study 3. Nascent entrepreneurs are 

individuals who are “not-yet-up” or run a start-up between three and 42 months 

(Garcia-Lorenzo et al., 2018; Gartner & Shaver, 2012). Entrepreneurship competence 

emphasizes identifying and exploiting an opportunity for venture creation. 

Entrepreneurship education is usually seen as a sub-field in management education 

(Ratten & Jones, 2021). Entrepreneurship competence is highly relevant to 

management competence. The former emphasizes the competence of starting a new 

business or in an existing institution, slightly different from the latter which focuses on 

running a venture. Would-be entrepreneurs need to master management competence 

since entrepreneurs as “Jack of all trades” during the entrepreneurial process (Lazear, 

2005). Entrepreneurs should handle management problems during venture creation, 
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especially when the startup exits. It is worth noting that entrepreneurship competence 

emphasizes opportunity identification and initiation. Although lucrative 

entrepreneurship opportunities are vital for venture creation, individual personality 

traits also influence the processes (Eckhardt & Shane, 2003; Gartner, 1988).  

With the wide diffusion of entrepreneurship competence, its modes are constructed by 

scholars and professionals worldwide to set a standard for educators, policymakers, 

and stakeholders (Lilleväli & Täks, 2017). Reviewing the literature on compositions of 

entrepreneurship competence discussed from various aspects, we found 

Entrepreneurship Competence Framework (EntreComp) includes almost every aspect 

of this competence, used by individuals and organizations from both detailed and 

general aspects. With the definition of entrepreneurship defined by the European 

Commission, the framework of entrepreneurship competence was published in the 

year of 2016 and slightly modified in 2018. The framework is a complicated 

interpretation that consists of three dimensions, idea and opportunity competence (i.e., 

opportunity recognition and assessment), mobilizing resources (i.e., capital and human 

resources), and taking action (i.e., working with others and management). Each 

competence area is designed as five competencies with 60 threads assessed by eight 

levels from foundation to expert, shown in Figure 2.2. The research organization, Joint 

Research Center, will update this EntreComp for the aim of green transition, as well as 

digitalization. 

 
Figure 2-1 Overview of the entrepreneurship competence framework (Cf Bacigalupo et al., 2016) 

The three areas with 15 competencies are discussed briefly below. Opportunity 

identification competence includes three cyclical activities, namely, recognition, 
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development, and evaluation. The latter two activities are prominent, compared with 

the idea that entrepreneurial opportunity is made or created by an individual, not 

existing before entrepreneurs (Ardichvili et al., 2003). In contrast, opportunity discovery 

relies on technology, industry, and societal changes (i.e., culture, politics, and 

economics) and entrepreneurs‘ well-developed cognition, pointed out by Schumpeter 

(Mary George et al., 2016). Although critical, proponents holing opportunity discovery 

combine would-be entrepreneurs’ developed cognition framework with ideas for 

starting a business (Baron, 2006). Scholars hold multidimensional factors, including 

exogenous shocks and endogenous actions, namely opportunity creation and 

opportunity discovery are co-existent (Alvarez & Barney, 2010; Davidsson, 2015; 

Ramoglou & Tsang, 2016). In detail, entrepreneurs with extensive experience can 

identify commercial ideas or arbitrage opportunities, then develop and evaluate the 

ideas by employing their pattern recognition updating during the process (Baron, 2006). 

Notably, opportunity alertness, itself, is a prerequisite factor in the process of 

opportunity identification and exploitation (Ardichvili et al., 2003; Kirzner, 2015). 

Opportunity recognition combines opportunity discovery and creation (Davidsson, 

2021). 

Opportunity recognition competence contains creativity, vision, valuing ideas, as well 

as sustainable thinking mentioned in EntreComp. Opportunity evaluation is based on 

individual knowledge of markets, cognition skills, and learning competence, as well as 

three types of rule-based learning (Gaglio & Katz, 2001; Wood & Williams, 2014). Prior 

knowledge (Shane, 2000; Vaghely & Julien, 2010), social networking (Clough et al., 

2019), systematic research (Kraus et al., 2017), and personality traits have been 

systematically reviewed by Mary-George and her colleagues (2016), highly mentioned 

factors impacting opportunity identification, corresponding to relevant 

entrepreneurship competence. Opportunity identification is based on would-be 

entrepreneurs themselves (i.e., cognitive capacities of information processing) and 

industry trends (i.e., information acquisition), namely, they explore their environment 

effectively (Gielnik et al., 2014; Schmitt et al., 2018). The strength of social networking 

positively affects the development of venture creation opportunities, i.e., new 

opportunities provided by scarce resources (Fuentes et al., 2010). Creativity or 

innovation is a dichotomy that exists between Schumpeter and Kirzner. That is, 
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creativity as an indicator tests the quality and quality of ideas of solutions (Karimi et al., 

2016) whereas scholars have empirically examined innovation as insignificant for 

opportunity identification (DeTienne & Chandler, 2004). A clear and shared vision 

orientates the development of new ventures (Shir & Ryff, 2022). Valuing ideas identifies 

the financial and social values of ideas of venture creation. Considering the results of 

entrepreneurial ideas is ethical and sustainable thinking.  

Mobilizing resources encompasses entrepreneurs themselves and other resources, 

such as financial, physical, and social resources from local communities or ecosystems 

to exploit opportunities (Hertel et al., 2021). Entrepreneurs make use of their own 

strengths and remedy weaknesses through self-assessment as one indicator of 

emotional intelligence (Allen et al., 2021; Rhee & White, 2007). Self-efficiency, 

motivation (Staniewski & Awruk, 2019), and perseverance (Mueller et al., 2017; 

Nambisan & Baron, 2013) are highly relevant to entrepreneurial performance, where 

the resource is entrepreneurs per se. Entrepreneurs who believe in themselves and 

their locus of control retain high motivation for venture creation. Self-efficiency, 

persistence, and tolerance of ambiguity are emphasized in the (would-be) 

entrepreneurs (Shane, 2003). Social capital indicates social relationships and their 

potential resources (Nahapiet & Ghoshal, 1998). Both strong and weak ties benefit 

opportunity identification, resource mobilization, and legitimacy in the industry (Aldrich 

& Fiol, 1994; Ardichvili et al., 2003; Stam et al., 2014). From an individual perspective, 

social capital can be achieved during transactions and social relations. Entrepreneurship 

needs to accumulate social capital that is affected by business sectors (i.e., business-to-

business and business-to-customer service) (Spence et al., 2003). Nascent 

entrepreneurs should mobilize resources from mutual parties (Villanueva et al., 2012; 

Clough et al., 2019) and attract talents to the board (Dabić et al., 2011). Financial 

decisions rely on knowing balance sheets, sales data, etc. (Oseifuah, 2010). Would-be 

entrepreneurs should know how to attract financial capital from such as business angles, 

public seed funds, and venture capitalists. For high-tech start-ups, venture capital is a 

significant method to quench financial shortages. Investors provide capital, 

management or operation support, and networking for start-ups. Inspiring 

professionals or human capital needs to be mobilized to identify, discover, or create 

opportunities through the usage of tacit and explicit knowledge (Davidsson & Honig, 
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2003). Taking different models of opportunity exploration and exploitation actions is 

indispensable for would-be entrepreneurs to validate customers and market, starting 

with the problem/solution fit (Shane & Venkataraman, 2000).  

Entrepreneurial ideas promoted by individuals or co-founders transform into behaviors, 

and during the process, a large of ideas cannot come into action, still keeping in mind 

or irritated, which is seen in incubators. Psychology, namely entrepreneurship intention 

and personality traits (especially perceived behavior control), and entrepreneurship 

education affect behaviors of the venture creation and observable actions (Frese & 

Gielnik, 2014; Kautonen et al., 2013). Noting that except for individual competence, 

rates and institutions in a respective context are indispensable for the nature and extent 

of the entrepreneurial process (Gartner, 1988; Welter, 2011; Williamson, 2000), 

although they are not research foci in the current study. Here lists the components of 

EntreComp in the entrepreneurial initiation: entrepreneurs’ planning and management, 

working with others, coping with uncertainty, and learning through experience to 

launch startups. Planning and management mean goal and priority setting and adapting 

when initiating a business model. Working with others, that is building teams and 

collaborating with those who can provide skills founders lack for venture-creating 

activities (Olugbola, 2017). Risk and uncertainty cannot be calculated concisely, which 

negatively affects entrepreneurship intention and taking action (Padilla-Meléndez et al., 

2014). Uncertainty is a key attribute of entrepreneurial endeavors and entrepreneurs 

try to mitigate it through new means, ends, and means-ends (Bylund & McCaffrey, 2017; 

Townsend et al., 2018). Nascent entrepreneurs need to be able to weigh up risks (i.e., 

financial risks and personal failure risks) and make decisions (Hoogendoorn et al., 2019). 

However, aversion to risk or risk-taking propensity has been examined as insignificantly 

different among entrepreneurs (Gartner & Liao, 2012). Learning through experience 

should reflect previous behaviors and irritate for further actions (Cope, 2011; Shepherd 

et al., 2019; Sullivan, 2000; Wraae et al., 2021).  

In this study occasion, entrepreneurial competence consists of knowledge and skills 

such as marketing, finance, product design, and management. It is worth noting that 

entrepreneurship skills instead of entrepreneurship competence in practical teaching 

and training. Entrepreneurship skills are relevant to design thinking steps where 

learners launch a product that solves at least one customer pain point. With the 
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assistance of educators, during the process of design thinking, entrepreneurship 

learners should gain design thinking mindsets and know how to use design thinking 

tools (e.g., business model canvas) (Sarooghi et al., 2019). I saved eleven components 

and distributed them into personality traits and entrepreneurship position, detailed in 

Study 3. 

2.3.2 Digital entrepreneurship competence 

Entrepreneurial discovery and exploitation are contextualized and relevant to the 

location, society, institution, and time (Aldrich, 1990; Prendes-Espinosa et al., 2021). So 

classic entrepreneurship has different marketing strategies, workplaces, and products 

and is more bounded and predefined than digital entrepreneurship, which is a 

generative creation process, low transaction costing, and time-saving to repeatedly test 

prototype (Ghezzi, 2019; Hair et al., 2012; Kraus et al., 2018). Under digital 

transformation and the development of digital infrastructure, the digital economy 

increases drastically and digital entrepreneurship opportunities explore in almost all 

economic sectors (Hu\djek et al., 2019; Kraus et al., 2018). For example, Web 3 provides 

decentralization and automatic organization, which changes business models, bringing 

nascent opportunities for small ventures and individuals (Almeida et al., 2014; Potts & 

Rennie, 2019). Launching a digital venture, i.e., online production, distribution, and 

promotion of digital products/services, will produce substantial economic/social 

benefits and change the entrepreneurial ecosystem (Baig et al., 2022). Therefore, digital 

entrepreneurship competence is essential for both individuals and organizations, 

especially for well-educated people with specific professional backgrounds (Qasim et 

al., 2020; Taatila, 2010). The stages of digital entrepreneurship include idea generation, 

startup, and entrepreneurial business management (Le Dinh et al., 2018). In practice, 

Allen (2019) defined digital entrepreneurship skills with eight steps to launch and 

operate a digital entrepreneurship business prototype in detail.  

Scholarships construct digital entrepreneurship competence by combining digital 

competence and entrepreneurship competence superficially (Ngoasong, 2017; Hu\djek 

et al., 2019; Ngoasong, 2017). Or they considered digital competence as subordinate to 

entrepreneurship competence (Kurmanov et al., 2020). Scholars (Erdisna et al., 2022) 

analyzed four competencies of digital entrepreneurship and the four are mentioned in 
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entrepreneurship competence as well. It is shown that the difference between digital 

entrepreneurship competence and entrepreneurship competence is vague. Based on 

European Union’s EntreComp and DigComp framework, the expert and her team 

constructed a digital entrepreneurship competence framework (EmDigital) (Prendes-

Espinosa et al., 2021). Four sections with fifteen sub-competencies and 46 indicators 

were designed for assessing higher education students’ digital entrepreneurship 

competence (see Figure 2-2). This framework is more scientific and goes further than 

other current studies 

 
Figure 2-2 Digital Entrepreneurship Competence Framework (Cf. Prendes-Espinosa et al., 2021) 

Entrepreneurship takes advantage of cognitions incorporating mental models, intuition, 

and knowledge structures in entrepreneurship opportunity evaluation, starting a 

business, and its growth (Mitchell et al., 2002). Following mature ideas, a prototype is 

designed and launched into a segmented market. The IDEATE (identity, discover, 

enhance, anticipate, target, and evaluate) model, is a dynamic searching method, 

specialized search, and analysis of information and prospecting procedure for nascent 

entrepreneurs (Cohen et al., 2021). Digital entrepreneurs should build one or several 

digital entrepreneurship identities that are formed by our lives of venture creation on 

social media and platforms through digital devices (Horst et al., 2020). Online and 

blended collaboration can reduce environmental pollution and save energy in the 

entrepreneurship education (Versteijlen et al., 2017). Entrepreneurs should keep good 

connections with suppliers, competitors, complementors, and customers whereas they 

should use strong and weak ties to gain social capital and human capital (Davidsson & 

Honig, 2003), whereas digital entrepreneurs manipulate “internet orchestration” (Wind, 

2008). During this survival period, entrepreneurs have fewer management tasks, 
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compared with mature organizations. To keep existence, the founders should deal with 

almost everything by themselves or ask other nascent entrepreneurs and they even 

have no employees yet (Lewis & Churchill, 1983). Therefore, management competence 

is mainly from individual aspects. From safety aspects, the techno-ethical approach is 

an important but comparatively less-mentioned section. Digital startups and nascent 

entrepreneurs should be precautions about users' data and digital property rights, 

obeying local online security policies (Pisoň, 2020; Tsai et al., 2016) 
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3 Online and blended EE: a systematic review of applied 
educational technologies 

3.1 Introduction 

The COVID-19 pandemic is a catalyst in the facilitation of online and blended education, 

especially in HEIs, as higher education in developed countries has been moved online 

and it will continue to remain online until the pandemic is over. This created an obstacle 

to the provision of EE as a discipline, which requires students to acquire “learning by 

doing”--practical competencies and experiences in an authentic setting (Liguori and 

Winkler, 2020; Kassean et al., 2015; Kurato, 2005;). However, due to the COVID-19, 

educators need to transfer educational activities on campus into online environments. 

To make this transition as seamless as possible and ensure that the teaching and 

learning objectives are met, the emphasis was placed on the utilization of educational 

technologies in online and blended settings. Although there have been reviews on 

various technologies that have been applied in business education including a review of 

social media (Tess, 2013) and a review of serious games (Faria et al., 2009) in this context, 

as well as a general review of online and blended education (Arbaugh et al., 2009), there 

have been limited reviews conducted on the utilization and effectiveness of educational 

technologies in entrepreneurship learning and teaching (Fayolle, 2013; Rashid, 2019). 

Various reviews of specific technology can be found, for example,  Fox et al. (2018) built 

a criteria framework to review and evaluate serious entrepreneurial games,  educational 

technologies applied to online and blended EE include technology-mediated to an 

intelligent method, such as computer aided instruction (CAI) (Petridou & Sarri, 2011), 

information technology (Nisheva et al., 2009), virtual and augmented reality (Sousa, 

2019; Tarabasz et al., 2018), and big data (Obschonka & Audretsch, 2020). Our review 

of the articles which utilized technologies in EE encompasses the following: blog (Zayd 

& Henry 2017; Udosen, 2019), Wikis (Menkhoff & Bengtsson, 2012), Facebook (Chang 

& Lee, 2013; Ali et al., 2019), digital and non-digital serious games, course management 

system (Frederick, 2007; Wu et al., 2019) and MOOCs (Vorbach et al., 2019; Resei et al., 

2018; Cirulli et al., 2016).  

Our research is motivated by first, the lack of a systematic review of how educational 

technologies have been effectively applied in EE, and second, the lack of information on 

the new technologies that have already been introduced to existing EE courses. This 
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systematic review is mainly to provide guidelines for informing decision-makers and 

educators about the advantages and challenges of the utilization of these technologies 

for EE and for supporting them in selecting appropriate tools for their courses. The 

remainder of the paper is divided into the following – a literature review is presented in 

section 2, our research methodology and questions are presented in section 3, the 

results of our systematic review are presented in section 4, and thereafter a discussion 

and implications of this research in section 5 followed by the conclusion in section 6.  

3.2 Literature review 
A number of authors have presented research studies on entrepreneurship intention 

(such as Bae et al., 2014) and Ngoc Khuong and Huu An (2016)) and their implication 

(such as Henry et al. (2005) and Oosterbeek et al. (2010); however, research studies 

on educational technologies in EE have been limited despite the practical development 

and presentation of EE courses using online and blended the internet and technology 

tools since the last twenty years. Currently, technologies such as Web 2.0, cloud 

computing, and AI have been utilized for supporting blended and online 

entrepreneurship teaching and learning. Student management and response systems 

(e.g., Moodle and Business Operation Support System) have been employed to support 

learning and teaching as well as collect and analyze learning behavior data. Devices 

such as laptop or tablet computers, mobile devices, and smartphones are used as a 

medium for learning and teaching entrepreneurial knowledge, skills, and mindsets. 

Many studies have been presented, which adopted different technologies in online 

and blended EE such as Web 2.0 (Jones and Iredale, 2009), cloud computing (Holinska 

et al., 2019; Ratten, 2013), digital technology (Rippa, 2018), MOOCs (Vorbach et al., 

2019; Resei et al., 2018; Cirulli et al., 2016, Al-atabi and Deboer, 2014; Chang, 2017), 

social media (Waghid, 2017; Chang and Lee, 2013; Ali et al., 2018) and serious games 

(Romero and Usart, 2013; Protopsaltis et al., 2014). The last three mentioned 

technologies have been broadly (in relative terms) adopted in online and blended EE. 

Educators typically adopt more than one technology for the implementation of their 

EE courses such as Facebook as the type of social media utilized on Moodle 2.0 as the 

learning management system. An EE course combining serious games within a learning 

platform has been presented by Protopsaltis et al. (2013) and one combining serious 

games with social media has been studied by Wu and Song (2019). In order to compare 
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the different combinations of technologies deployed in EE courses, its definition needs 

to be specified, which is detailed in the next section. 

3.2.1 EE  
EE is rarely defined and there is no widely accepted definition (Fayolle,2013). Based on 

the definitions from Sexton and Bowman (1984), Gibb (2002), Rasmussen and Sørheim 

(2006), and Liñán (2004),  EE is learning and teaching activities, which allow learners to 

acquire entrepreneurial knowledge, skills, and attitudes necessary for creating and 

operating a business. The Global Entrepreneurship Index Report 2018 ( indicators of the 

entrepreneurship ecosystem) highlighted that the Global Entrepreneurship Index scores 

have increased by 3% worldwide  (Acs et al., 2018). It showed that North America and 

European account for 15 occupations in the top 20. The performance of EE presented a 

similar distribution. Commonly, EE originated from the United States and become a 

mainstream discipline in business schools as well as other schools in HEIs, partly because 

innovation is the most consequential characteristic in American culture, education, and 

society, which meets the requirements of EE (Brooks et al., 2019). The various existing 

welfare systems and cultures might make entrepreneurship and EE in Europe lag behind 

that of the United States (Potter et al., 2008; Karimi and Chizari, 2010). The European 

Commission built an entrepreneurship competence framework containing three 

competence areas and 15 specific competencies to guide entrepreneurial academics 

and actions (Bacigalupo et al., 2016). Australia ranked first in the Asia-pacific area in the 

2018 report and offered 584 entrepreneurship subjects in 2015 (Maritz et al., 2015). 70% 

of Malaysian HEIs have built entrepreneurship incubators and they offered 

entrepreneurship activities in almost every university (Cheng et al., 2009; Rahim et al., 

2015). Chinese Ministry of Education takes the entrepreneurial course as a general and 

compulsory course in HEIs.  

EE plays an important role at the different stages of education; however, current EE 

activities and academic studies are typically available and popular in HEIs (or business 

and management schools) as under-, post-graduate degrees or Master of Business 

Administration (MBA). Many researchers attempt to answer “Why,” “How,” “What,” 

“Who,” “When,” (von Graevenitz et al., 2010; Lackeus, 2015) and “Where” questions 

related this field ( Potter et al., 2008; Karimi and Chizari, 2010; Zhou and Xu, 2012) . A 

number of empirical studies of EE have been conducted including Fox et al. (2018) and 

Wu et al. (2018) as well as meta-analyses conducted by Martin et al. (2013), Schlaegel 
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and Koenig (2012), and Bae et al. (2014). These studies were conducted from a variety 

of disciplines such as business, education, engineering, and computer science.  

3.2.2 Educational technologies deployed in EE 

The definition of educational technology has been discussed in Chapter 2. As the routine 

of pedagogy of EE is from teacher-led to student-centered (Robinson et al., 2016) and 

the constructivism (Löbler, 2006), the tendency of educational technologies changes 

from teaching design to learning environments (Januszewski & Molenda, 2013). Namely, 

the key objective of entrepreneurial educational technologies is to facilitate active, 

intentional, constructive, and collaborative learning. 

Many different but similar concepts of learning environments were utilized, for example, 

Moore et al. (2010) argued that the analysis of various ingredients of learning 

environment was essential. According to the percentage of technologies used in 

education, 30% to 79% consisted of blended courses and 80+% consisted of online ones 

(Allen & Seaman, 2008). Siemens and Tittenberger (2009) noted that EE utilized 

additionally augmented technology extending the classroom, blended, and online 

learning approaches. Watson (2008) argued that blended learning was a connection 

between F2F and online learning. Online learning is considered as the utilization of the 

Internet and computers to deliver courses. Therefore, the definitions of learning 

environments have not been unanimously endorsed. When a definition of online and 

blended learning was required for the application of EE courses, researchers tended to 

adopt their self-definition in their research (namely, descriptive definition). Bonk and 

Graham (2004) argued that blended (hybrid) learning was a combination of F2F learning 

and distributed learning, which is centered on computers or mobile technologies. 

Course designers adopt both online and F2F activities in a real or virtual classroom 

through synchronous and asynchronous technologies (Frederick, 2007).  

Compared with F2F EE courses, educational technologies are indispensable when 

students participate in entrepreneurship activities in online and blended 

entrepreneurial learning environments. Besides, educational technologies bring with 

the trend that online and blended entrepreneurial courses are becoming one of the 

main choices for students, educators, and their stakeholders. Furthermore, a large 

number of applications applied to EE are produced and updated (e.g., Second Life, 

Facebook, and online forums), because developers customize certain education 
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technology to meet the needs of stakeholders. While studies of entrepreneurial 

educational technologies are scattered and systematic reviews on this topic are lacking. 

Due to time and resource constraints, developers of educational technology focus on 

one or two technologies, develop and experiment with one system or application 

(Buzady and Almeida, 2019; Chandra, 2012). Researchers hardly compare the 

effectiveness of two or three technologies. Besides, educators and learners should 

understand the advantages and challenges of each potential technology, which is a basis 

for choosing a suitable one for learning and teaching. Therefore, conducting a 

systematic review and comparing the educational technologies utilized in EE are 

essential for combining theory and practice to construct a successful EE course.  

3.2.3 The difference between entrepreneurship teaching and learning 

Entrepreneurship pedagogy, the effectiveness for sociality, and the economy are the 

main consideration of the EE (Fayolle, 2008). Concerning entrepreneurship pedagogy, 

namely entrepreneurship teaching and learning, the two concepts are defined for it to 

be understood clearly. Here, we analyzed both from the objective, research, method, 

and evaluation aspects. EE aims at not only increasing the number of start-ups and 

entrepreneurs but also enhancing the lifelong skills that a graduate needs for 

undertaking business endeavors or finding an occupation in the future (Jones, 2010). 

Clearly, entrepreneurship teaching aims to deliver entrepreneurship knowledge, convey 

entrepreneurship skills and teach students how to start a business (Gibb, 2002). As 

entrepreneurship learning relates to individuals and their backgrounds, there is a gap 

between teachers’ teaching and learners’ learning. Teacher’s self-learning and 

reflection processes affect entrepreneurship teaching (Seikkula-Leino et al., 2010). 

While factors from the learners’/learning side are more sophisticated, such as their age 

(Honjo, 2004), education (Barringer et al., 2005), family entrepreneurs (Wadhwa & 

Aggarwal, 2009), and personality traits (Barkham, 1994).  

There are several traditional and non-traditional methods related to EE: lectures,  guest 

speakers, action-based entrepreneurship programs (esp. workshop, study visits, 

counselling, setting up a business, games and practical training) (Rasmussen & Sørheim, 

2006, Hytti & O’Gorman, 2004). In theory, every method is equal to be introduced into 

the entrepreneurship class. In practice, learner’s preferences and experiences affect 

learning method choice (Fiet, 2001) and instructors’ teaching design applied simplified 
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and generalized entrepreneurship process. However, the authentic entrepreneurship 

learning environment is vague and complicated since learners learn from practice. The 

studies of learning are much more than teaching. The top five variances measured in 

entrepreneurship programs are perceptions, attitude, self-efficacy, entrepreneurial 

orientation, and creativity, which are related to learners. Studies of “training” only 

occupied 7% (Huang-Saad et al., 2018). Furthermore, the number of qualified and 

trained teachers, courses and programs, and teacher activities (Vesper and Gartner, 199; 

Purzer and Fila, 2016) are less mentioned. In the end, entrepreneurship teaching and 

learning are different when adopting educational technologies, which we discuss in the 

“results” and “discussion” sections. To advance the effectiveness and efficiency of EE, 

basing on the student-centered concept, our scholars, policy-decision makers, and 

stakeholders need to focus on entrepreneurship learning. 

3.3 Research methodology  
3.3.1 Research questions 
We conducted a systematic review and compared the utilized technologies from three 

aspects – pedagogy, usability, and technique. Five concrete examples have been 

selected for analysis and comparison in detail. The research questions are: 

Q1: How are serious games, social media, and digital platforms (mainly MOOCs) 

technologies applied in online and blended EE? 

Q2: What are the strengths and weaknesses of serious games, social media, and 

digital platforms (mainly MOOCs) in online and blended EE? 

3.3.2 Procedure of research 
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Figure 3-1 Steps of literature collection 

The main research objective was to conduct a systematic review, based on Okoli’s 

(2015) eight steps, of the application of educational technologies in online and blended 

EE. The articles under review were limited to the last twenty years (2000 – 2020) and in 

the English language. The focus was on “educational technologies” with 

“entrepreneurial education” and not “technology entrepreneurship”, “university 

incubator”, and “technology transfer”. The utilized keywords included “entrepreneur* 

education,” “education technology*,” “blended,” and “online.” We searched journals of 

high impact factor in EE such as Journal of Business Venturing, The Piccola Impresa / 

Small Business Journal, Education+ Training, Technovation, International Small Business 

Journal: Researching Entrepreneurship, Academy of Management Learning and 
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Education, Entrepreneurship Theory and Practice, Journal of Small Business 

Management and International Entrepreneurship and Management Journal.  

We also searched Google Scholar, Web of Science, and ScienceDirect as well as 7 MOOC 

platforms to collect the description of EE courses. Focusing on technologies in EE such 

as “distance learning,” “blended learning,” “online learning,” “e-learning,” and “mobile 

learning” as well as relevant technologies such as “Web 2.0,” “Wiki,” “ICT,” “MOOCs,” 

“social media,” and “serious games”. The string search combination showed another 

121 articles between 2006 and 2020. 61 of the 121 studies were excluded after full-text 

review due to irrelevance. We conducted a quality appraisal step based on checklists of 

analyzing research quality (O’Brien et al., 2014; Tong et al., 2007; Mager et al., 2012) 

with the following quality criterion: the description and appropriateness of clear 

research questions, sampling selection, data collection, data analysis, and synthesis. The 

end result was 38 high-quality studies to be analyzed in our systematic review and 

classified into three categories: social media, serious games, and digital platforms 

(mainly MOOCs). 

3.4 Results of the systematic review 

The collected 38 articles were divided into specific adopted technologies: social media 

(N = 9), serious games (N = 20), and MOOCs (N = 9) were listed in Table 3-1. Every study 

was scrutinized from the definition of EE, the background of the study, methodology, 

applied technology, focused group, sample, the outcome of EE, and research rigor. The 

literature was cited 25 times (SD = 28, Min = 1, Max = 133) on average. The studies are 

scattered in Italy (5), USA (4), Taiwan (4), Malaysia (4), UK (4), Germany (2), Greece (2), 

Spain (2), Austria (2), Holland (1), Hungary (1), Switzerland (1), Romania (1), South Africa 

(1), Portugal (1), Ireland (1), Indonesia (1), and Russia (1). Research rigor was measured 

from the rigor of theory background, method, result, discussion, and conclusion. In 

terms of research rigor, we rated the articles as strong (N = 3), moderate+ (N = 7), 

moderate- (N = 20), and weak (N = 8) levels.  
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Table 3-1 Systematic review applied educational technology in EE 
 

  Reference Educat
ional 
technol
ogies 

Definition of 
EE 

Context Focused 
group 

Sample Method Expected outcome of 
EE 

Research 
rigor 

Social 
media 

Waghid 
and Oliver 
(2017) 

Film, 
blogs 
and 
Blackb
oard 

Economic and 
social 
development; 
address social 
injustices  

Social entrepreneurship is 
not adequately; partially 
addressed into the 
curriculum for preservice 
educators. 

A cohort of 
3rd-year 
Bachelor of 
Education  

48 Case study; online 
group interviews 

Sense of social 
entrepreneurship theory; 
practical knowledge to 
help deal with social 
injustices.  

Weak  

Chang and 
Lee (2013) 

Facebo
ok; 
Moodle 
2.0 

Encourages 
students to start 
their own 
businesses  

to would-be investors. 
Facebook is commonly 
used to augment 
instruction  

Students from 
fourth year 
elective 
classes in 
entrepreneur 
management  

188 Control group 
experimental 
study; 
Questionnaire; 
Statistics 

Knowledge in partner 
trust and cooperative 

Weak  

Ali, et al. 
(2017) 

Facebo
ok 

Gives students 
the exposure in 
developing 
their skills and 
interest in 
business.  

Social networking sites 
have been issues; the 
increasing knowing the 
powerful of social 
networking to studies; 
interrupt engagement  

Diploma 
students in the 
field of 
engineering/s
cience  

400 A cross-sectional 
survey by using 
questionnaires to 
collect data and 
SPSS to analyze 
data 

take the initiative; 
develop a business 
independently; invest 
with own capitals; 
business yields profit  

moderate 

Swaramari
nda (2018) 

ICT No definition Teachers should be able to 
apply ICT; the ease of 
learning process and 
technology support 
teaching and learning  

Entrepreneurs
hip teachers 

102 Descriptive 
quantitative 
survey 

Entrepreneurship 
teachers need creative, 
innovative and 
productive learning 
processes  

weak 

Menkhoff 
and 
Bengtsson 
(2012) 

Wikis; 
mobile 
phones  

know and 
understand 
discuss the 
challenges  
  

What is often overlooked 
by university teachers is 
the potential of these 
mobile technologies to 
provide an interesting and 
enriching learning 
experience  

Undergraduat
e and 
instructors 

49 Case study  Students were 
encouraged to expose 
themselves to interesting 
locations  

Moderate+ 
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Wu et al. 
(2018) 

PowTo
on 
(web-
based 
ICT) 

No definition ICT is used to traditional 
teaching methods and 
competency training  

EMBA and 
MBA 

45 quasi-experiment 
design and 
qualitative 
methodology  

a business idea  moderate 

Akhmetshi
n et al. 
(2019) 

Internet
, e-mail; 
website
;applica
tions  

Develop core 
business 
knowledge and 
skills; core 
competencies  

distance learning has 
gained popularity; 
students still need to 
attend colleges to take 
accreditation exams  

Distance 
students and 
FTF students 

5 Case study  Knowledge and skills, 
competencies 

Moderate- 

Josien and 
Sybrowsky 
(2013) 

eBay New venture 
creation; ideas; 
creating new 
enterprises and 
jobs; nurturing 
the economy  

EE has received a lot of 
attention lately; However, 
conflicting ways on how 
and what needs to be 
taught in such classes 
have emerged 

Undergraduat
e 
entrepreneurs
hip students  

12 A pre-post-test 
study  

Entrepreneurial skills and 
aptitude 

Weak 

Protopsalti
s, et al. 
(2013) 

Serious 
games 
and 
platfor
ms 

Creative 
innovation; 
what factors 
influenced their 
success or 
failure 

StartUp_EU  European 
secondary 
school 
students (age 
14-18) 

47 Pre-post 
questionnaire 
survey 

Entrepreneurial skills; 
creating an elevator pitch. 

weak 

Serio
us 
games 

Hauge, et 
al. (2013) 

Serious 
games  

Starting and 
managing a 
business 

Serious games in higher 
education are still quite 
low; A lack of papers 
describing deployment; 
critically showing their 
educational benefits and 
providing guidelines and 
practices  

Electronic 
Engineering 
B.Sc. and, 
mainly, M.Sc. 
students.  

3 games  a qualitative 
analysis (case 
study) 

address the field of 
entrepreneurship 
(motivation and company 
management),  

moderate 

Bellotti et 
al. (2012) 

Serious 
games  

Personal 
abilities; new 
products and 
services; factor 
for societies  

The lack of a common 
framework for 
describing/classifying the 
educational interventions 
in a SG  

Students 
; instructors; 
entrepreneurs 

41;10;5 Interviews and 
surveys  

entrepreneurship 
attitudes, knowledge and 
skills  

moderate 
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Bellotti et 
al. (2014) 

Serious 
games 

Personal 
abilities; new 
products and 
services; a key 
factor for 
contemporary 
societies 

EE is still relatively 
immature and rarely 
adequately addressed in 
particular in the technical 
universities,  

Higher 
education 
engineering 
students  

11 Case study  entrepreneurial mindset  moderate 

Antonaci, 
et al (2015) 

Two EE 
models 

how to run a 
business; 
knowledge; 
skills; attitudes  

Lifelong Learning 
Erasmus Fostering 
Excellence; Innovation in 
HE (FEXI)  

University 
students  

No 
sample  

Case study, build a 
model to analyze 9 
games in 3 
universities 

knowledge; skills; 
attitudes  

moderate 

Fox et al 
(2018) 

Serious 
games  

A complicated 
education; 
innovations and 
variety in 
teaching 
methods 

There is a void between 
current theoretical 
understanding of the 
entrepreneurship process  

Students 8 
(games) 
and 5 
(cases) 

Systematic 
literature review; 
case study 

expand knowledge and 
understanding of 
educational practice  

Strong 

Newbery 
et al. 
(2016) 

Serious 
games  

The process of 
learning to 
discover and 
exploit 
opportunities  

Serious games are playing 
significant role; Serious 
games can provide with an 
authentic learning 
experience and 
increasingly taken up by 
business school  

Undergraduat
e; business 
and 
management 
students 

263 A pre-post-test 
quasi-experiment  

Entrepreneurial mindset  Moderate 

Mayer et al 
(2014) 

Serious 
games  

Associated 
with education 
in other areas 

An authentic, experiential 
didactic that seems 
particularly appealing to 
the Net-generation 

A master 
level course 
in E 

28 A quasi-
experiment 

Enterprising personality, 
motivation and intentions 

Moderate 

Buzady 
and 
Almeida 
(2019) 

FLIGB
Y 
(Seriou
s 
games) 

How to run a 
business 

This approach allows 
students to understand 
entrepreneurial activity; 
not allow students to 
understand the 
consequences  

Higher 
education 
students 

18(busi
ness 
course);
31(com
puter 
science 
course)  

Case study; 
quantitative 
survey 

Skills in an immersive 
way and based on real 
challenges that can be 
found in business 
environments 

Moderate 
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Fellnhofer 
(2018) 

Serious 
games  

Change 
individuals’ 
attitude 
towards a 
career as 
entrepreneur  

There is actually very 
little experience or proof 
games as a method for 
promoting and teaching 

EE gamers 
and gamers 

41 Control group 
experiment and 
questionnaire 
survey 

Entrepreneurial mindset 
and start a business 

Moderate 

Ruiz-Alba 
et al. 
(2019) 

Serious 
games  

From E aspects, 
Entrepreneursh
ip is to start a 
business 

Gamification and 
entrepreneurial intentions 
still lack empirical 
investigation.  

Online 
courses 
students 

220 
respond
ents 

A quantitative 
research strategy 
tested before and 
after gamification 
experience 

Entrepreneurial 
intentions  

Moderate 

Williams 
(2015) 

SimVen
ture 

Mindsets; 
behaviors; 
capabilities in 
young people; 
start ventures 

Evaluating the 
characteristics and 
features of games without 
assessing the benefits to 
students 

Undergraduat
e 
management 
students 

32 Action research Skills, attitudes and 
behaviors 

  Weak 

Chandra 
and 
Leenders 
(2012) 

 Second 
Life 

No definition Scant attention for user 
innovation and user 
entrepreneurship that take 
place within the virtual 
world 

Second Life 
residents  

4 Virtual participant 
observation; 
interviews  

Skills  Moderate 

Mennecke 
et al. 
(2008) 

Second 
Life and 
e-
learning 

Expose 
students to 
business and 
e/commerce 
concepts; start 
and run 
businesses 

Second Life (SL) boasts 
more than 15 million 
accounts and is marked by 
the presence of a strong 
educational community 

Graduate 
students  

29 Comparative 
method  

Start and run virtual 
businesses in a manner 
quite similar to the way 
people engage in business  

Moderate 

Grivokosto
poulou et 
al. (2019) 

3D 
virtual 
worlds  

Boost 
employment; 
sustainable 
development; 
economic and 
social 
development  

“Entrepreneurship Action 
Plan 2020”; the 
formulation of EE 
frameworks; challenging 
domain 

Higher 
education 
students 

86 Pre-post-test using 
questionnaire 

Entrepreneurial 
mentality, skills and 
competencies  

Moderate 

Wu and 
Song 
(2019) 

Serious 
games; 
social 
media 

Differs from 
that of general 
subjects. E is 

Relevant studies have 
focused on the use of one 
or two social media 
platform; three social 

College 
students and 
entrepreneurs  

458 Questionnaire and 
interview 
survey 

Motivation; skills; 
engagement; knowledge  

Moderate 
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fascinating but 
challenging  

media platforms have 
been limited 

Vorbach, 
et al. 
(2019) 

MOOC
s 

Designing, 
launching and 
running a new 
business  

Parallel to the evolution of 
academic 
entrepreneurship; rapid 
acceleration of digital 
technologies  

Higher 
education 
students  

40 Questionnaire 
survey of 
empirical study  

Entrepreneurial attitudes  
,entrepreneurship 
mindset; knowledge 

Weak 

Romero 
and Usart 
(2013) 

Serious 
games 
and 
MOOC 

Requires 
active; engage 
in activities  

Increase the 
entrepreneurship 
orientation; MOOCs  

Students and 
adult citizens 

76 Case Study  entrepreneurship basics; 
MetaVals practice 
knowledge; HotShot 
Game E competes and 
skills  

moderate 

 Resei et al. 
(2018) 

MOOC
s 

An important 
area; relevant 
in times of 
crisis and 
economic 
challenges  

Online EE has strongly 
accelerated in the last two 
decades by the 
development of 
information technologies 

Learners 5 
platfor
ms 

Desk research  Successfully launch a 
business; international 
new ventures; developing 
knowledge and skills  

Moderate 

MOO
Cs 

Cirulli et 
al. (2016) 

MOOC
s 

Incorporating 
businesses; 
alternative 
business 
models 

MOOCs are changing the 
way in which people can 
access digital knowledge; 
creating new 
opportunities 

Higher 
education 
students 

10 Interviews Behavior; benefits and 
opportunities for both 
individuals and 
organizations 

 Moderate 

Al-Atabi 
and 
Deboer 
(2014) 

MOOC
s 

Innovation; 
technological 
progress, 
economic 
growth  

Entrepreneurship as a skill 
and process is 
increasingly being taught 
as a part of various 
university educational 
projects  

Engineering 
students  

80 Questionnaire 
survey 

collaborative learning; 
opportunity recognition 
and resource acquisition 

Strong 

Solórzano-
García and 
Navío-
Marco 
(2019) 

MOOC 
commu
nities  

Tools, skills 
and resources 
to develop their 
projects  

Provide them with a 
learning environment that 
gives them the 
opportunity to be social 
entrepreneurs 

Learners 3250 Pioneer social 
entrepreneurship 
massive open 
online learning 
communities  

Start a business Moderate+ 
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Kakouris 
(2016) 

 
TeleCC
.org 

Entrepreneurial 
learning in 
educational 
terms 

Entrepreneurial learning 
leaks into informal, non-
academic settings either 
face to face or online. 

Postgraduates 
and online 
learners 

18(F2F)
, 
22(onli
ne) 

Questionnaire. Knowledge; skills, not 
focus on start a business 

Weak 

Frederick 
(2007) 

Moodle  Focusing on 
realization of 
opportunity on 
the best way to 
operate 
hierarchies  

The technology-savvy 
generation under the 
motto “Teaching is best 
done online and learning 
is best done in the 
classroom”  

Generation Y  No 
sample 

A grounded theory 
approach  

Theory, process and 
practice, commercialize 
their ideas  

Moderate 

 
Wu et al. 
(2019) 

Mobile-
based 
CRS 
(ZUVI
O) 

A key role in 
pursuing EI to 
provide a 
highly qualified 
entrepreneurial 
workforce   

Traditional CRS may 
exhibit difficulties; the use 
of mobile devices and 
wireless technologies in 
education was 
increasingly  

Graduate 
students  

22 Qualitatively; 
reflection learning 
report; 
questionnaire 
survey  

Business knowledge; the 
art of entrepreneurial 
experience 

Strong 

Chang 
(2017) 

World 
Cafe ́ 
forum;
BOSS  

Practical 
knowledge 
related to the 
establishment 
of new business 
ventures 

Many teachers involved in 
entrepreneurial training 
are now implementing the 
‘‘World Cafe ́’’ strategy 
to augment traditional 
classroom discussions 

Participants 
were hoping 
to start their 
own business 
within 3 years  

120 Questionnaire 
survey 

Skills (write business 
plans) 

Moderate 
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A variety of digital technologies in the online and blended environment have been 

adopted into EE such as cloud computing (Holinska et al., 2019), learning analytics 

(Toledo et al., 2020), there digital (3D) virtual reality, serious games (Lameras et al., 

2015), social media, digital platforms, big data (Secundo et al., 2020; Sousa, 2019) and 

so on. The emphasis of these works has been on the implementation and lack of 

appropriate or relevant research on pedagogy and usability. The results of our 

systematic review showed that the first study on online and blended EE was conducted 

in 2006 (Arbaugh et al., 2010). Commencing from 2010, entrepreneurial courses have 

been made available on MOOCs platforms in cooperation with universities and there 

has been a number of serious games developed by the games industry to enhance EE. 

Before the pandemic, learners may have still preferred the F2F format compared with 

the online and blended versions, despite the increased popularity of the latter. 

However, during the pandemic when the availability of courses was only limited to 

online, there has been an increased interest in online and blended EE courses. 

3.4.1 Social media in EE 

Social media is a method of Web 2.0 that places emphasis on the exchange of views 

with other learners (Jones & Iredale, 2009). A majority of the new generation born in 

the digital era embrace social networking sites (SNS) and often fill their daily lives with 

communicating with others via social software, which is perceived as a welcome way of 

building distributed human interaction. Additionally, college students adopt social 

media for informal and formal learning (Dabbagh and Kitsantas, 2012), increasing 

student engagement (Blaschke, 2014) and satisfaction (Barczyk and Duncan, 2012). 

Most importantly for entrepreneurship learners,  one aim of taking an EE course is to 

build a social network and human relations (Mitchelmore and Rowley, 2013; Man et al., 

2002), where participants communicate with each other (e.g., Facebook, Twitter, and 

WhatsApp) and show their life (e.g., Snap Chat, YouTube, and Instagram) and work 

experiences (e.g., LinkedIn, Facebook, and ResearchGate) in social media sites and 

applications. Kaplan and Haenlein (2010) classified social media into two branches: 

social presence & media richness and self-presentation & self-disclosure. Self-

presentation (e.g., personal profiles) is the impressions that other users form on the 

user. It is one basic function of social media and has a connection with conversation and 

relationships (Kietzmann et al., 2011). Since this study specially analyzed serious games 
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which overlaps with the taxonomy of Kaplan and Haenlein (2010), we excluded them in 

this section and classified papers (N = 9) using social media technologies into four sub-

areas: the extent of media richness (namely, low and high) and interaction level 

(namely, weak and strong), which is shown in Table 3-2.  

Table 3-2 Classification of social media in EE by media richness and interaction 

 Media richness 

low high 

Interaction weak Collaborative projects (e.g., 
Wikis, podcast and blog) 

Content communities (e.g., 
YouTube and eBay) 

strong Forums 
(e.g., Moodle forums) 

Social networking sites and 
applications (e.g., Facebook, 
Skype, WhatsApp, and Twitter) 

When designing a course, an animated business planning presentation tends to give 

better and more attractive results than a presentation without animated videos (Wu et 

al., 2018). Video reflection is a supplement teaching tool for written reflection (Wraae 

et al., 2020). Based on the benefits of different social media applications, educators 

introduced text-based, audio-based, and/or video-based versions into students’ 

learning processes. It is noted that schools providing devices were ready to utilize 

information communication technologies whereas teachers themselves still lack the 

readiness (Swaramarinda, 2018). In EE, SNS are supplementary technologies for 

interaction and communication, More specifically, bachelor students used a wiki 

(Wetpaint) to create and edit e-commerce websites together through brainstorm 

(Barczyk and Duncan, 2012). Learners can communicate with other learners, 

entrepreneurs, and entrepreneurship consultants in Facebook and the Facebook 

community when attending a business planning course (Chang and Lee, 2013). YouTube 

has been used to post presentation videos in business education (Alon and Herath, 

2014). Online students record and upload an elevator pitch video to YouTube in 

entrepreneurial management opened by Royal Roads University. The website of eBay 

also works as an experimental learning tool. Students upload their information about 

goods and consumers bid on the website (Josien and Sybrowsky, 2013). In 

Internationalization of Entrepreneurial Marketing Education courses, students located 

in three different countries often met and conducted many of their teamwork activities 

in a virtual environment through the utilization of Skype, WhatsApp, and other social 



3 Online and blended EE: a systematic review of applied educational technologies 
 

 

59 

media tools (Reid et al., 2018). The Chinese Entrepreneurial and Asian Business 

Networks course was taught at a Singapore university where learners utilized Mediawiki 

and SNS to send messages on their mobile devices (Menkhoff and Bengtsson, 2012). 

SNS promotes sharing learning materials and resources, i.e., sharing photos on the 

Flickr site (Menkhoff and Bengtsson, 2012). Also, personalized content service is 

provided by utilizing social media that facilitates self-regulated learning (McLoughlin 

and Lee, 2010). Besides, social media usually combine with digital educational platforms 

(Chang and Lee, 2013; Waghid, 2017), augmented reality (Gupta and Bharadwaj, 2013), 

or work as a technology-enhanced learning environment (Manca and Ranieri, 2013) to 

facilitate EE. Since social media are only one type of digital technologies, digital 

platforms, big data, intelligent applications, digital storytelling, and other digital 

methodologies are applied to EE together (Secundo et al., 2020; Sousa, 2019). To 

conclude, as a vital communication method, social media have been used in daily life 

and workplaces, as well as education scenes. Therefore, users are familiar with social 

networking tools that are easy to accept and adopt. Social media provides text, audio, 

and video message and information for online and blended entrepreneurial learners. 

Instructors and learners consequently have the initiative to choose an appropriate 

medium. The interaction and connections between learner-learner, instructor-learner, 

and learner-content increase the benefits of active learning and social capital (Gupta 

and Bharadwaj, 2013).  

3.4.2 Serious games in EE 

The idea of serious games lies in the utilization of games and gaming technologies 

edutainment: not only for entertainment but also education and training (Eck, 2006). In 

other words, serious games bring learners additional enjoyment (learning by playing or 

gaming) and simulate different scenarios to enact real-life situations (Susi et al., 2007). 

Learning entrepreneurial skills via real-life business scenario simulation can avoid and 

limit real-life risks and damages, reduce the cost when acquiring entrepreneurial skills 

and competencies. Concerning learning objectives, as opposed to entrepreneurial 

knowledge (e.g., finance and marketing) (Tasnim, 2013), serious games develop with 

more attention towards facilitating entrepreneurial mindset, competencies, and 

behaviors (Fellnhofer, 2015; Williams, 2015), especially in innovation, opportunities 
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spotting, risk management, and entrepreneurial intention (Almeida, 2017; Buzady and 

Almeida, 2019; Ruiz-Alba et al., 2019). Based on the demand for experiential 

entrepreneurial learning (Constanţa-Nicoleta et al., 2015), game designers simulate a 

real business environment for learners to run a virtual business (Mennecke et al., 2008) 

and avoid risks in the real world so that the cost and uncertainty of being entrepreneurs 

decrease. Mayer et al. (2014) narrowed the research subjects into engineering 

students, which showed gaming experience could significantly influence EE. 

Furthermore, Bellotti et al. (2014) analyzed the entrepreneurial mindset of engineering 

students who play serious games. In general, the relationship between serious games 

and entrepreneurship intention and skills is positive (Buzady and Almeida, 2019; Bellotti 

et al., 2014; Almeida, 2017; Fellnhofer, 2015; Ruiz-Alba et al., 2019), even long-term 

positive effectiveness (Kriz & Auchter, 2016). However, the study of Newbery et al. 

(2016) found a significant negative impact on the authentic learning method, perhaps 

because students understood the complexity of starting a business (Protopsaltis et al., 

2013) or the serious games is too serious with little entertainment (Caserman et al., 

2020). Fox et al. (2018) conducted a systematic review of serious games of EE and 

evaluated games from fidelity, verification, and validation in entrepreneurial learning. 

They argued that serious games had practical value for authentic learning and should 

be introduced to learners before learners start a business in the real-life world. 

However, the real business environment is more ambiguous and lacks nonplayable 

characters which appear in in-game worlds (Fox et al., 2018), more complex and 

uncertain than the mimicked virtual business world. Entrepreneurial games still lack 

complexity, uncertainty, and interactivity at present to avoid life lessons needed to be 

experienced by entrepreneurs. 

Specific serious games have been applied to EE, such as TeamUp, Slogan, and 

SimVenture. Compared with TeamUp and Slogan, SimVenture is rich and complex for 

learners (Mayer et al., 2014). These entrepreneurial games are still found: GoVenture 

Card Game, the Entrepreneur Card Game, GoVenture: Entrepreneur, and Monopoly. 

Non-digital games are applied in the F2F class, i.e., Monopoly and Slogan. In an online 

and blended learning environment, digital serious games, e.g., FLIGBY and SimVenture, 

are growing in popularity at all school levels. Through reviewing the literature, Hot Shot 
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Business, SimVenture, ENTRExplorer, and FLIGBY attracted much more attention from 

scholars and educators in the 2010s. Hot Shot Business is a computer-based 

entrepreneurship game that was developed by Disney and had been dropped from the 

website. SimVenture (www.simventure.com) has two simulation games: SimVenture 

Classic and SimVenture Evolution. As a part of undergraduate and postgraduate 

modules, SimVenture Evolution is applied in ten UK universities and colleges, following 

the principle of ‘learn by doing’ (Williams, 2015). ENTRExplorer 

(https://www.entrexplorer.com/projecto.php) is for immersive entrepreneurs funded 

by European Commission, simulating a business through 3D and multiplayer. FLIGBY 

(http://www. Fligby.com) is a web game, especially for leadership learning. Buzady and 

Almeida (2019) analyzed the function of FLIGBY from 29 indicators, which shows both 

technical skills and soft skills increased after playing. To adopt an appropriate game, 

Antonaci et al. (2014) introduced three strategic axes as well as target skills and 

pedagogy/ usability features for instructors and scholars. Educators adopted several 

serious games for the different teaching objectives and context at one online EE, such 

as business plan, a pilot project of the entrepreneurial idea, market, and product 

analysis, and evaluation of entrepreneurial skills (Sousa, 2019) course. Concerning the 

amount of applied serious games, Romero and Usart (2013) utilized two games (Meta 

Vals and Hot Shot Business) to help learners learn entrepreneurship. Bellotti et al. 

(2014) analyzed three games (pre-, mid-, and post-game) in one-course time. Hence, 

according to the objectives of online EE and phrase, instructors provide more than one 

game in class or at home for learners (Antonaci et al., 2014). 

Serious games are found in MOOCs platforms to increase experiential learning activities 

as well (Romero and Usart, 2013). In the web 2.0 learning content management system, 

each game connects with a specific entrepreneurial task and mini-games are 

independent of the system (Protopsaltis et al., 2013). Today, serious games simulate a 

virtual world characterized by avatars and a 3D environment. In a virtual social world, 

almost every facet imitates real life. For example, gamers start a business, communicate 

with other avatars, and earn virtual currency in Second Life where they acquire a notion 

of the entrepreneurial process in an e-commerce course (Mennecke et al., 2008). 

Whereas establishing too many rules will restrict avatars and lead to low self-
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presentation in a virtual world (Kaplan and Haenlein, 2010). In other words, even virtual 

reality technology or other technologies simulate real business, it is still a simulated 

process of being an entrepreneur, which is simplified and idealized. In addition, aims 

and the phase of EE courses are essential considerations for participants to find out the 

most suitable ones among the present and constantly designed entrepreneurial games. 

However, we still lack methods and metrics to choose appropriate entrepreneurial 

serious games. Furthermore, the future trend of serious games will continue to 

combine with other cutting-edge technologies to simulate starting a business and 

entertain the process of learning. 

3.4.3 Digital platforms in EE 

As a digital educational platform, a course management system or student 

management system restores and manages data such as learning materials, students’ 

performance, and interaction data. The platform facilitates interaction between 

student-teacher/peer and learning engagement (Wu, 2017). Most online learners have 

sufficient time to finish EE courses and express ideas freely (Kakouris, 2016). When 

starting a discussion, the system automatically distributes questions and team leaders 

in online World Cafe  ́(Chang, 2017). EE courses on MOOCs platforms are open and free, 

and many pay a small amount of tuition to get a certificate (e.g., Most courses cost less 

than 100 euros to get a certificate). Whilst educators and learners can share high-

quality learning resources around the world, which is one of the most obvious 

advantages of digital platforms. Many stellar universities and companies cooperate 

with MOOCs platforms to upload entrepreneurial courses and resources in the version 

of text, audio, and video. Almost all of the MOOC platforms consist of on-demand video 

lectures, playing on a mobile phone, tablet, and other devices, and providing flexible 

deadlines and self-paced learning (e.g., Udemy). While UNX provided MOOCs (courses 

are linked with Udemy platform now) for entrepreneurship and community for 

entrepreneurs or would-be entrepreneurs mainly in Spain, Portugal, and Latin American 

(Piñuel, 2014), many MOOCs (e.g., Coursera and EdX) platforms set up “entrepreneur 

or entrepreneurship” sub-model for worldwide learners. Based on the summarization 

of Baturay (2015) and information on related platforms, seven common MOOCs 

management platforms provide EE courses and resources throughout the United States 
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and Europe. The detailed information is shown in Table 3-3 where authors used 

“entrepreneurship” to collect EE courses until 25th Feb. 2020. 

Table 3-3 MOOCs platforms providing entrepreneurship courses 

Platform Learning products level Filter 
criteria 

language  

Coursera Courses (192), Degrees 
(3), specialization (28), 
MastertrackTM Certificate 
(1) 

Beginner (111), Mixed (78), 
Intermediate (31) 

5 31  

EdX Courses (59), programs 
(51), certificate (31), 
MicroMasters programs 
(15), professional 
Education (31), Verified 
(59), XSeries (5) 

Introductory (43), 

Intermediate (19), 

Advanced (2) 

6 English 
Spanish 

It shows 
availability of 
these products. 
Learners easily 
find the 
appropriate  

Udemy No given All levels (1834), Beginner 
(1204), Intermediate (207),  

Expert (32) 

9 9 Ratings, price 
need paid or 
not 

Udacity Free courses (2) Beginner, Intermediate (2), 
Advanced 

3 English  

Iversity Courses (2),  

programs (2) 

No given 3 English 
German 

 

MiriadaX Courses (3) No given 0 English 
French 

 

Futurelea
rn 

Courses (39), Degrees (8), 
career advice (1), partners 
(1), topics (1) 

No given 1 English  

The first three platforms, namely, Coursera, EdX, and Udemy have the majority of online 

EE courses. To quickly select suitable courses for learners, based on learners’ 

entrepreneurial learning background, platforms set filter criteria for learners to narrow 

the scope of courses and easily have a suitable start. Since MOOCs are open to learners 

worldwide, platforms prefer providing English and giving language options as many as 

possible. Udemy has the largest amount of entrepreneurship learning products and 

filter criteria, compared with the other six platforms. According to the components of 

distance EE courses, at present, it mainly contains on-demand videos, reading 

materials, exercises, discussion forums, tests as well as learning dashboards designed. 

The content of videos focuses on entrepreneurial knowledge framework and skills as 

well as interview videos of successful entrepreneurs. To make MOOCs sustainable 
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development, micro-credentials (acquisition of specific skills) and university credits 

(Resei et al., 2018) are introduced into MOOCs platforms. Karma, namely digital 

reputation, is a factor of retention and completion rate related with learners, rewards 

and interaction (Navío-Marco & Solórzano-García, 2019). MOOCs combine with 

interaction to reduce high-rate dropout, e.g., badges, forums, and on-campus students 

invite online learners to join their teams.  

Although a large number of courses resource have high enrolment are presented, 5% 

course completion rate is typical (Jordan, 2014). A high dropout rate may be unsatisfied 

with previous online learning experience lack of support services (Ifenthaler and Yau, 

2020). Skeptics argue that MOOC platforms are lack of F2F communication, frequent 

feedback (Welsh and Dragusin, 2013), and self-discipline to complete courses (Vorbach 

et al., 2019; Romero and Usart, 2013). However, MOOCs are still the mainstream 

method to construct online and blended entrepreneurial courses (esp. cheap, easy to 

access, sophisticated framework, and established courses). Plus, other educational 

technologies such as serious games (Solórzano-García and Navío-Marco, 2019; 

Frederick, 2007) and social media (Romero and Usart, 2013) combine with online and 

blended education to meet the needs of learners for high-quality online 

entrepreneurship courses and boost course completion rates on digital platforms. In 

conclusion, a digital system is a choice for spreading EE. HEIs and corporations uploaded 

EE courses on platforms for distributed learners to get micro-credentials and degrees 

relevant to entrepreneurship. Instructors and learners easily access worldwide high-

quality EE resources without limitation of time and space. While lack of F2F interaction 

and communication weakens the effectiveness of EE. Social media and serious games 

supply forums, lecture videos, and text materials on the digital platform. 

3.5 Discussion 

As online and blended entrepreneurial educators, learners, and scholars involved, it is 

necessary to master the advantages and challenges of social media, serious games, 

digital platforms, and their combination. Nevertheless, reviews of educational 

technologies in online and blended EE are still lacking, especially a comparison between 

them, probably because the F2F method of EE has been dominating the trend. Today, 

for the pandemic, EE has to transfer into an online and blended environment. 
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Instructors and stakeholders consider educational technologies to facilitate the 

effectiveness of learning and teaching. Hence, it is time for a systematic review and 

compares those three technologies mentioned above.  

3.5.1 Social media 

Social media is a complimentary resource in professional work (Gruzd & Goertzen, 

2013), management education as well as EE (Rueda et al., 2017), since potential 

entrepreneurship connections and social networks are a success factor for future 

entrepreneurs. In Italian CLabs, social media is the most leveraged one, compared with 

big data, digital platforms, and other digital technologies (Secundo et al., 2020). 

Learners share learning materials and resources, complete teamwork collaborating 

with team members, and discuss questions (Ajjan and Hartshorne, 2008; Mazman and 

Usluel, 2010), using various ICT such as text, pictures, audio, and video, or a 

combination. Instructors’ effective attendance in social media makes better teaching 

performance (Gruzd et al., 2018), and accords with “teacher presence” in an online 

learning environment (Garrison & Anderson, 2003). However, tutors and chatbots will 

be a more common alternative for timely feedback because of the overload 

communication tasks (Fryer et al., 2019). The main function of social media is 

supporting learning and self-managed learning through boosting learner-to-learner and 

learner-to-teacher interaction, which produces many short-term teams (namely, the 

aim of the team is mainly for EE and teammates are not active after completing the 

course) and leads to collaborative learning. Liu et al. (2010) explored the Perceived 

Variables of the Technology Acceptance Model (TAM) to research students’ intention 

to use an online learning community. There are five factors (trust, mutual influence, 

conflict, leadership, and cohesion) that impact student knowledge sharing within virtual 

teams through the synchronous and asynchronous communicational environment (He 

& Huang, 2017). Developing trust, making learning contracts, and making sure 

membership role differences (Allan & Lawless, 2003) are necessary for online and 

blended EE.  

Social media with low media richness and weak interaction usually is applied to learn 

entrepreneurial knowledge. Podcast records short course-related instruction audio for 

learners’ mobile learning. By assigning tasks to each teammate or a team, Wikis content 
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is created by students with a guideline. SNS with lower media richness frequently 

cooperates with other social media and users communicate asynchronously. For 

example, learners asynchronously communicate on forums and exchange materials so 

that their classmates and subsequent learners can learn from existing communication 

information. The recordings of communication can be leveraged for learning analytics. 

Learners’ comments on the blog were collected to conduct inductive reasoning and 

analyze the learning effect. To make the congruence between comments and students’ 

reality, student interviews were added (Waghid & Oliver, 2017). Social networks with 

strong interaction usually share profiles, information, and ideas, which probably build 

a personal relationship and human network for starting a business. As an example of 

strong interaction and high media richness, a Facebook community can improve the 

learning effects of writing a business plan through increasing understanding of partner 

trust and cooperative learning (Chang & Lee, 2013). Compared with other social tools 

(e.g., WhatsApp, Line, and Twitter), Facebook increased learners’ participation even in 

cross-cultural communication. For example, a Facebook page encourages students to 

post and follow learning tips so that it facilitates external interaction (Divall & Kirwin, 

2012). Besides, Facebook is an important teaching instrument but not a unique one 

(Manca & Ranieri, 2013a). Compared with low rich social media, entrepreneurial 

learners perceived that Facebook is more popular and effective (Swaramarinda, 2018). 

However, as reported, Facebook is the fourth most popular social platform for 

American’ youth, compared with YouTube, Instagram, and Snapchat (Anderson & Jiang, 

2018). In other words, video social media are increasing. Educators should be open to 

new social media to consider the application possibility of entrepreneurial pedagogy. 

Compared with F2F, educators are difficult to get real-time learning feedback in online 

and blended learning environments, especially recorded tutorials on MOOCs platforms. 

With the application of SNS, learners easily communicate with each other and 

educators. Learning devices easily record and collect learning data of communication, 

especially plenty of attendees in online learning, which leads to learning analysis that is 

a technological tendency of the 2020 Horizon report in higher education.  
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3.5.2 Serious games 

Serious games leveraged in EE have the practical experience and theoretical basis. The 

project of Stimulating Entrepreneurship through Serious Games (eSerious games, 2011-

2013) was executed in four universities of three countries (Bellotti et al., 2012). As a 

member of this project, Mayer et al. (2014) analyzed the function of serious games and 

factors that determine its contributions at Delft University of Technology through 

qualitative and quantitative methods. Depending on collecting data, which was 

produced by gamers from devices, serious games are sensitive to analyzing data of 

results and updating the functionality to meet the players’ requirements and facilitate 

active learning in time.  

Serious games make EE courses more interesting and attractive than traditional 

lectures. However, this doesn’t mean the motivation of starting a business will increase 

after playing a game, even the motivation of females decreased (Kriz & Auchter, 2016). 

What cannot be denied is simulating the process of entrepreneurial activities is to 

identify business opportunities and start-up and marketing strategies (Constanţa-

Nicoleta et al., 2015). Simulative games make this process attractive. For example, 

gamers attend entrepreneurship activities from Second Life which is a simulative 

business game and they can even use virtual money in virtual life. Educators encourage 

and purchase an island on a virtual Second Life space for learners to play this game 

(Mennecke et al., 2008). While many serious games are stiff and rigid to play with. For 

example, gamers must follow step by step or skip several steps and they are hard to 

follow their innovative ideas (e.g., Hot Shot Business). Therefore, compared with other 

video games, simple serious games are not interesting enough and cannot meet their 

needs. Today, developers have produced more authentic roles in FLIGBY and 

SimVenture to make games interesting and real, such as 3D, simulated market, and 

multi-players. Consequently, students can acquire entrepreneurial skills and conduct 

behaviors more authentically. Educators choose appropriate serious games as teaching 

tools depending on entrepreneurial teaching objectives and characteristics of games 

(Antonaci et al., 2015). Also, the application of serious games needs is wider to structure 

and amend criteria of assessment. Besides, participants and stakeholders pay close 

attention to technology development directions and trends to apply by serious games. 
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With the expansion of AI, it has been adopted by serious games (e.g., the virtual game 

world) to facilitate an immersive and virtual learning environment. Serious games 

combine with new technologies, MOOC platforms, and social media, which is the near-

future scenario. In the virtual game world, players apply social media to their virtual 

world communication. As an indispensable component in the virtual game world, social 

media almost instead of F2F communication in a virtual learning environment.  

3.5.3 Digital platforms 

Learners easily access high-quality entrepreneurial resources, because the 

collaboration between digital platforms and HEIs makes online EE courses professional 

and low-cost. In contrast with the huge number of learners, the completion rate of 

entrepreneurial courses on digital platforms is relatively low. For one reason, the 

competence of self-regulation learning and the strategies of setting own learning pace 

are necessary for distributed learners. The other main reason is entrepreneurship 

competence and mindset are achieved through practical activities and interaction 

among learners, which digital platforms are still lacking. Consequently, most EE courses 

provide online discussion forums to supply online interaction and connection. 

Instructors usually give topics related to the course to discuss and learners post their 

puzzles, which improves cooperative and collaboration competence and reduces the 

dropout rate of courses. All participants with accounts and passwords easily log in to 

the platform and look for existing entrepreneurship learning resources. Instructors set 

the “introduce yourself” or “know your classmates” section to know basic information 

about learners. What’s more, instructors appear in the discussion section and their 

attendance is highlighted (e.g., Coursera). Compared with forums, SNS supports timely 

contact and feedback. Thereby, digital platforms introduced social media as well, 

especially in cMOOCs. cMOOCs focus on connection, emphasize social networking, and 

are based on the philosophy of connectivism (Rodriguez, 2013). Social media being 

another main learning method in cMOOCs comment and enhance interactions and 

collaboration among global virtual classmates (Kaplan & Haenlein, 2016). For example, 

Identifying Entrepreneurial Opportunities open by the University of Maryland on EdX 

provides an extra social media link for learners to know each other. Serious games are 

applied to MOOCs, which make for shortcomings of it, such as engagement (Freire et 
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al., 2014), completion rates and motivation (Borras-Gene et al., 2016). Serious games 

depend on or are independent of MOOCs platforms. Serious games which have a close 

connection with MOOCs platforms need to give feedback beyond “global outcomes” 

(Freire et al., 2014) and trace multi-level assessment and individual actions to collect 

more detailed learning data. Cooperating with curriculum designers, erious games 

which are independent of MOOCs platforms build their platforms. Meanwhile, MOOCs 

platforms provide an entrance or link for players to log in to games.  

In summary, with the rapid development of MOOCs in the 2010s, many digital platforms 

provide entrepreneurship videos, exercises, and learning materials, combined with 

forums and workshops, which boosts learners' international collaboration (Welsh & 

Dragusin, 2013) and affects behaviors and skills related with entrepreneurship (Calvo 

et al., 2019). MOOCs accelerate the accessibility of EE because of flexibility in time and 

space (Vorbach et al., 2019). Meanwhile, MOOCs platforms provide EE credentials and 

degrees based on learners’ performance to facilitate completion rate (Resei et al., 

2018a). While the low completion rate of MOOCs needs designers of course provide 

more support services. Hence, MOOCs platforms flexibly harness social media, serious 

games, and other technologies. 

3.5.4 Comparison between the three technologies 

The applications of social media, serious games, and digital platforms are comparatively 

broad in EE. Evaluating and scoring them depends on the usefulness shown in Table 3-

4. These quality criteria were based on Nielsen (1993), who classified usefulness into 

usability and utility. Analyzing technical usability (sub-concept of usability) (Hindle, 

2002) consists of easy to master, efficient, and easy to remember, as well as few serious 

errors and user satisfaction. The utility is whether can address the needs of the user 

(Nielsen, 1993; Nokelainen, 2006). Pedagogical usability is a sub-topic of utility. The 

highest got a score of 3, the middle got a score of 2 and the lowest is a score of 1. Social 

media were classified into Wiki and Facebook. FLIGBY and SimVenture are illustrations 

of serious games. Coursera is a research example of digital platforms. Our summarizing 

each criterion, all five educational technologies scored above 30 points. From 

entrepreneurship learning aspects, compared with social media and MOOCs, serious 

games simulate authentic business scenarios in which learners learn by doing to 
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facilitate entrepreneurial motivation, mindset, competence, and participation rate. 

While serious games got a lower score for lack of systematic design in entrepreneurial 

knowledge. Whilst Coursera has a good performance in acquiring knowledge. Except 

for the flexibility of methods, Coursera got the highest score in the teaching area. Partly 

because learning on digital platforms has large similarity with traditional education 

which educators have a profound experience of didactics. Social media has the best 

performance in the interaction and cooperation part. Facebook as a social 

communication tool easily build relationship amongst distributed users. From technical 

usability aspects, participants are easy to master social media whereas they need to 

learn rules to play serious games. Besides, how to use social media is the easiest to 

remember for users, especially the young generation (namely, Y-generation and Z-

generation). However, serious games are the most efficient of the three and their users’ 

satisfaction is the highest, which is consistent with the essence of games. Compared 

with the high error risk of serious games, MOOCs have few errors, since MOOCs need 

lower-level technology support than serious games.  

Table 3-4 Comparison of three technologies applied in EE 

   SOCIAL MEDIA SERIOUS GAMES MOOCS 
   Wiki Facebo

ok 
FLGBY SimVentu

re 
Coursera 

PEDAGOG
ICAL 
USABILITY 

Usability 
of E 
learning 

E motivation  2 2 3 3 1 
E knowledge  2 2 1 1 3 
E competence 1 2 3 3 1 
E mindset  1 2 3 3 1 
participation 1 2 3 3 1 

Usability 
of E 
teaching 

Efficient of E 
guideline 

2 2 2 2 3 

Flexibility of 
E methods 

1 1 2 2 1 

Quality of E 
activities 

2 2 2 2 3 

Achievement 
of objectives 

2 2 1 1 3 

Usability 
of  
interacti
on 

Tutor-student 
 interaction 

2 2 2 2 1 

Students 
interaction 

2 3 2 2 2 

Student- 
entrepreneur 
interaction 

2 3 1 1 2 

TECHNICA
L 
USABILITY 

Easy to 
master 

 2 2 3 3 2 

Efficient  2 2 1 1 3 
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Easy to 
rememb
er 

 2 2 3 3 1 

Few 
errors 

 2 2 1 1 3 

User 
satisfacti
on 

 2 2 3 3 1 

Therefore, social media, serious games, and digital platforms have been the most 

popular technologies applied to online and blended EE. All three depend on technology 

devices to store detailed learning and teaching data that are learning analytics objects. 

Meanwhile, these technologies are incentive to cutting-edge technologies to update 

themselves. Social media provide tools to share information, do teamwork, and ask and 

answer questions without being restricted by time and space in EE. Serious games make 

EE more interesting and attractive as well as games simulate real business and reduce 

costs. MOOCs provide worldwide, free, or little-payment learning possibilities. Courses 

combine with social media and serious games to facilitate collaboration and 

effectiveness. Gamification factors also are added to social media (Wu and Song, 2019). 

3.6 Conclusion 

Entrepreneurial competence is critical for individual and economic entities. 

Furthermore, nowadays both in developed countries and developing countries, the 

knowledge society calls EE in all levels of education, especially in HEIs. Educational 

technologies accepted by management education have been reviewed in the last two 

decades worldwide. While educational technologies applied in EE have lacked 

systematic review, especially in online and blended entrepreneurial learning as well as 

teaching. The present study aims to systematically review three popular technologies 

used in EE and evaluate their effectiveness in the online and blended learning 

environment through a comparative method. Compared with the F2F or traditional 

learning environment, the online and blended EE breaks time and distance limitations. 

Online learning is a broad definition, which contains e-learning, distance learning, and 

mobile learning. Blended learning is a tendency for HEIs and learning corporations. 

Meanwhile, technological support is provided to promote entrepreneurial learning as 

well as instruction so that many popular educational technologies came into our view. 

When collecting literatures, social media, serious games and digital platforms are the 

most popular adopted educational technologies in EE. For the application of three 
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educational technologies is broad in instructors and learners, published literature focus 

on those three technologies more than other technologies.  

Considering social media, which prompts interaction with learner-to-learner and 

learner-to-instructor, it brings with the possibility of online learning, especially 

ubiquitous learning. Compared with educational technologies described in the Horizon 

Report 2020, social media is mainly used before and after online EE courses for preview 

and review, since F2F is still the main method for instruction and active learning in EE. 

Learning data is restored on a computer or other smart devices, which leads to easier 

to analyze data using contemporary tools. Instead of application alone, social media is 

usually accompanied by other technologies. With the development of technologies, it 

will appear heterogeneous and multi-social media. Serious games make EE more 

interesting and attractive than courses without them. Whilst games simulate real 

business and are based on action-orientation, participants learn entrepreneurial 

motivation, skills, and knowledge from experiential scenarios. Learning objectives, 

phases of EE courses, and learning status are basic considerations for choosing serious 

games. Meanwhile, scholars should construct and standardize criteria for choosing 

entrepreneurial games in EE. Participants choose EE courses on MOOCs platforms 

which have different traits and advantages. Skeptics argued that MOOCs lack F2F 

interaction, frequent feedback, and sufficient support services and self-discipline to 

complete entrepreneurship courses. While digital platforms facilitate the accessibility 

of EE because of flexibility in time and distance. And providing entrepreneurial 

credentials and degrees on basis of learners’ completion and performance. In light of 

marking these three educational technologies in online and blended EE, every 

technology has its own characteristics and appropriate relevant educational scenes.  

This study appears to be the first study to compare social media, serious games, and 

digital platforms used in EE. With the appearance of cutting-edge technologies, 

educational technologies in EE need to update technologies and consolidate theoretical 

underpinning (both technologies and pedagogy). One limitation of this research is the 

lack of data. Although the combination between EE and educational technologies is a 

potential area, the application still is a fresh and ever-changing domain. With the rapid 

speed of technology development, technicians are adopting another technology 
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possibility to develop its application. The other limitation is this study mainly concerns 

about three relatively mature technologies without other new technologies. For making 

sure EE and business education more authentic, attractive, convenient, effective, and 

efficient, a possible further study will focus on the concrete effects of the three 

technologies with AI to facilitate entrepreneurial competencies in an online and 

blended learning environment.  
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4 AI and EE: a scoping review 

4.1 Introduction 
The terminology of AI, a buzzword, nowadays exceeds the computer science field, 

combining all trades and professions such as medicine (Holzinger et al., 2019), 

healthcare (Rong et al., 2020), management (Raisch & Krakowski, 2021), education 

(Zawacki-Richter et al., 2019) and so on. The definition of AI by Pedro et al. (2019) refers 

to the human performance and rationality of computers, systems, or software. 

Specifically, AI technologies identify rules and patterns under big data and data from 

the Internet of Things with the help of machine learning (Kaplan & Haenlein, 2019). 

Concerning education, AI, which could be divided into sub-categories such as step-by-

step intelligent tutoring system (ITS), automated human-computer interaction, natural 

language processing, data-mining, and learning analytics, finds itself in all types of 

disciplines at various levels of education (Cope et al., 2021). Entrepreneurs, via 

undertaking EE and starting their own businesses, have the potential to decrease the 

ratio of unemployment and increase the amount of economic growth using innovative 

products/services and the foundation of ventures, generated as a result of 

entrepreneurship. AI as a trend of educational technologies, which mainly applies to 

the realm of higher education, releases the burden of educators via automation and 

therefore saves time and human resources. However, as illustrated in the scarcity of 

articles incorporated in this review, the possibility of AI being applied in EE has not been 

sufficiently discovered in comparison to AI employed in other educational subjects. 

Thus, as a result of this study, there was a very limited number of reviews relevant to 

AI techniques being employed in EE in order to take advantage of these technologies 

for decreasing the human workload (i.e., via automatic assessment), enhancing 

students’ learning experiences and decreasing the costs of identification of 

entrepreneurial opportunities. In this context, this study aims to provide a review of the 

status and explore the possibilities of applying AI technologies in EE. Several other 

technologies have been introduced and applied to EE, especially online EE. ICT and 

communicative tools enable entrepreneurial learners to discuss and collaborate whilst 

being in different locations synchronously as well as asynchronously (Chen et al., 2021). 

Thus, the perceived usefulness of ICT positively impacts the tolerance of 
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entrepreneurial risks when learners start a business (Bandera et al., 2018). Learning 

management systems store digital data and through the tracking of learning data, have 

various means to improve student's learning experiences and/or outcomes in an online 

learning environment, e.g., by providing relevant and timely feedback, warning 

educators of students who are at risk of attrition and to make intervention (Ivanytska 

et al., 2021). Cloud services can provide an opportunity for participants’ mobility 

through the function of synchronization, backup, and cooperation (Holinska et al., 

2019). Educational institutes need not hire software engineers to develop their own 

cloud platforms but to rent services from cloud vendors and provide individual 

applications (Rajabion et al., 2019). Mobile EE courses bring ubiquitous collaboration 

and learning (Teymurova et al., 2020). Using ICT, cloud services, mobile devices, and 

collaboration tools allow learners’ relations to potentially become closer and as a result, 

study more effectively together than if they were not surrounded by educational 

technologies. These technologies have the possibility of additionally providing learners 

with opportunities for self-regulated learning as well as the incorporation of learner-

centered pedagogical philosophy.  

In this paper, a scoping review was utilized to examine the research status of AI applied 

in EE from the aspects of entrepreneurship teaching and learning. The main reason for 

adopting a scoping review is that a limited number of papers were identified for the 

investigation topic. Additionally, a scoping review, a precursor of systematic reviews, 

summarizes outcomes from heterogeneous or complex realms that have not widely 

been reviewed, in order to identify gaps in a broad topic (Pham et al., 2014; Tricco et 

al., 2018), focusing on relevant literature and key concepts of a certain field (Munn et 

al., 2018). The current research topic is a new and developing area discussed by a small 

number of academic associations and scholars. Compared to systematic reviews, 

scoping reviews can explore the latent gaps of AI applied in EE, the basis of the emerging 

and established fields aiming at broadening research questions (Arksey & O’Malley, 

2005; Colquhoun et al., 2014). Medical researchers initially applied for scope reviews 

as their research methodologies and standardized procedure. Other scholars then 

transferred and applied to their research domains. Thereafter, pedagogical researchers 

introduced and applied this review method in the education sector (Turner & Stough, 

2020).  
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The remainder of this study is shown. The reviewed literature related to AI in education 

(AIED) is presented in section 2, in order to ascertain the state-of-the-art studies on 

AIED, where we completed a summary of 10 such reviews and extract the possible 

research orientations in EE thereof. In section 3, we present our scoping review 

methodology on AI in EE and synthesized published English articles. The results are 

shown in several tables, presented in section 4, followed by the discussion section that 

aims to answer three main research questions in this study, in section 5. Finally, section 

6 consists of the conclusion, limitations of the research, and future work. 

4.2 AIED 
Specifically, in this section, we address the research questions (RQ1a and RQ1b): 

RQ1a: What AI technologies have been applied to education?  

RQ1b: What related theoretical frameworks, especially the pedagogical 

design of AI in education have been developed? 

AIED has been reviewed by scholars and educators in the past several years. To 

understand the research status quo of AIED and guide for AI in EE (AIEE), we synthesized 

the main AI technology applied in education and its developed theoretical framework 

from 10 reviews collected from Google Scholar and ERIC (Education Resources 

Information Center), shown in Table 4-1. The studies relating to AIED were mainly 

conducted after the year 2010 (Zhai et al., 2021; Feng & Law, 2021). At the same time, 

we can find reviews from 2000 (Chen et al., 2022; Talan, 2021) and 1970 (Bozkurt et al., 

2021). The duration of each conducted review is often spanning one decade (Hinojo-

Lucena et al., 2019) or around two decades and the longest time scope is half of a 

century (Bozkurt et al., 2021). Zhai and his colleagues (2021), Chen and her colleagues 

(2022), Bozkurt and his colleagues (2021), Chassignol and her colleagues (2018), and 

Feng and Law (2021) systematically reviewed specific AI technologies in education. 

Baker and Smith's report (2019) focused on pedagogical design, little mentioning 

specific technologies. Cox (2021) narratively reviewed eight design fiction, discussing 

the impact of AI on higher education. Talan (2021) and Pua and colleagues (2021) used 

a bibliometric review to map AI keywords. The pedagogical design described in 10 

pieces of literature related to AIED is shown in Table 4-1 to answer RQ1b, and the 

educational application of specific AI techniques is discussed below to answer RQ1a. 
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Table 4-1 The reviews of AI in education 

 

Because pedagogical design in certain contexts for learning and teaching needs to be 

rebuilt in the intelligent age due to the new situation of application and combination 

between AI and the educational field (Popenici & Kerr, 2017), we reviewed the 

theoretical framework of AIED based on 10 articles (see Table 4-1). AIED used three 

levels of theoretical framework, a three-step multi-scale (macro, meso, and micro) 

framework (Feng & Law, 2021) or a three-tier of architecture with a development layer, 

application layer, and integration layer (Zhai et al., 2021). Bozkurt et al. (2021) clustered 

three main themes in AIED--AI technologies, pedagogy, and technological issues. The 

pedagogical design was separated into learning and teaching, and 

system/research/management (Baker & Smith, 2019; Cox, 2021; Salas-Pilco & Yang, 

2022). In detail, Zhai et al. (2021) added domain knowledge and human factors to their 

analytical framework. In the specific education process, learning content, teaching 

methods, assessment, and communication were affected by AI technique (Chassignol 

et al., 2018). Profiling and prediction, assessment and evaluation, adaptive systems, and 

Author Theoretical framework 

Bozkurt and colleagues (2021) AI, pedagogy, technological issues 

Chen and colleagues  (2022) combine AI technologies with education, learning, and teaching 

Zhai and colleagues (2021) AI technology, pedagogical design, domain knowledge, and human 

factor 

Feng and Law (2021) three-step multi-scale (macro, meso, micro) framework 

Chassignol and colleagues 

(2018) 

educational process (content, teaching methods, assessment, 

communication) combine with specific AI technology 

Baker and Smith (2019) learner-facing, teacher-facing, and system-facing 

Cox (2021) learning, administration and research 

Talan (2021) Without particular framework, focusing on AI in higher education 

Pua and colleagues (2021) students’ learning, the relationship between teacher and machine, 

risk  

Salas-Pilco and Yang (2022) Pedagogy design: learning, teaching, and 

management/administration; AI application: predictive modeling 

in education, AI computer-assisted content analysis, assistive 

technology, intelligent analytics, image analytics AI techniques, 

software tools, and algorithms used 
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ITS are the keywords (Zawacki-Richter et al., 2019). Pua et al. (2021) identified 

pedagogical keywords are learning, computer-teacher relationship, and educational 

information. Bozkurt et al. (2021) mentioned adaptive learning, online learning, human-

AI interaction, educational data, and higher education. Talan (2021) visualized ITS in 

HEIs. In general, AI substitutes human education and it is transferring and redefining 

our education and pedagogy. In order to briefly conclude the theoretical framework of 

AIEE, we planned to analyze learning, teaching, and management, discussing the 

pedagogical design in detail. In this study, learning is student performance and 

development in EE activities and teaching is the performance and assessment of 

teaching activities (Salas-Pilco & Yang, 2022). HEIs' administration or management, 

namely dropout/retention or university performance, was added to the procedure of 

research.  

The specific intelligent technologies applied in education are discussed in this section. 

Briefly, the 10 studies involve specific AI technologies ranging from big data, adaptive 

personal learning systems, neural networks, natural language processing, and chatbots 

(see Figure 4-2 left bar). Specifically, big data in education facilitates learning success, 

predicting through learning analytics that applies statistics, pedagogy, and AI 

algorithms/models (Alkhalil et al., 2021). The relevant data produced by learners is 

collected from various platforms and devices. McAfee and Brynjolfsson (2012) 

summarized “volume” (large volume), “variety” (various sourcing), and “velocity” (high 

speed) as the characteristics of big data, differentiating from traditional data. The 

mentioned features make educational decisions based on different datasets and 

platforms (Deng & Wu, 2021). Educators and big data scientists need to analyze 

historical or real-time data to manipulate learning analytics, especially in HEIs. The 

results of analytics can be easily seen and understood through the way of visualization 

or dashboard (Sedrakyan et al., 2020). As mentioned in machine learning, artificial 

neural networks are used as a kind of deep learning method (Yakubu et al., 2020). 

Supervised/unsupervised/semi-supervised (data is labeled/ not labeled/ both) learning 

and natural language processing have been adopted in the educational assessment 

(Alenezi & Faisal, 2020), analyzing learning and testing historical data to build a model 

that explains and predicts learners' behavior (Li, 2018). Natural language processing has 

been used in exam assessment by comparison between learners’ replies and ideal 
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answers (Alenezi & Faisal, 2020). At the same time, natural language processing can be 

applied to teaching, as well as learning processes (Litman, 2016). For example, natural 

language processing can be applied in language learning, improving speaking and 

writing (Klosowski, 2018). This technique is a precondition of human-computer 

interaction, accelerating human-machine communication, e.g., Apple Siri understands 

and replies to human audio requests. A chatbot can understand audio and writing text, 

as a result, a chatbot or robot has been inserted into learning management systems and 

virtual learning teams to help learners and educators learn learning content and 

administrate regular tasks (Clarizia et al., 2018; Hien et al., 2018; Hwang et al., 2020; 

Chen et al., 2020; Ahmad et al., 2021). ITS brings personalized learning or adaptive 

learning, emulating human tutors or teachers (Castro-Schez et al., 2021). The adaptive/ 

personalized learning system goes further by means of intelligent assessment (Tang et 

al., 2021), including ITS in this study. The pedagogical theory of domain of interest is the 

basis that explains learning behaviors in the intelligent system (Clancey & Hoffman, 

2021). Learners easily absorb knowledge and get improved, namely adaptive learning 

since the system provides learning content based on the current achievement of 

learners. From the teaching aspect, the system implies automatic technologies to 

reduce the burden on teachers and time spent on repetitive tasks (Pedro et al., 2019; 

Schiff, 2021; Ahmad et al., 2021), for example, assignments and evaluations are checked 

through the system. In the realm of learning, collected data aims to analyze and predict 

learning success and learning engagement, namely learning analytics (Ifenthaler, 2017; 

Ifenthaler & Yau, 2020). Identifying gaps in learning and customizing learning content, 

AI technologies accelerate adaptive and personalized learning, based on learner-

centered educational philosophy. From management or administration aspects, 

administrators and policy-makers have utilized learning management systems 

supported by robots.  

Except for AIED, AI has been applied in business and management education (Elhajjar 

et al., 2021; Xu & Babaian, 2021). The common AI technologies are visual analytics 

(Zhang & Chan, 2021), learning or data analytics in business administration students 

(Jena, 2018; Lu, 2022). In this study, the status of AIEE was reviewed and the findings 

might be useful for business and management education, imploring utilizing 
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possibilities on basis of AIED. This summary of the 10 relevant reviews is also a 

contribution to knowledge relating to AI and its application in other educational fields. 

4.3 Methodology 
According to the framework of scoping review built by Arksey and O'Malley (2005) and 

further explained by Colquhoun and colleagues (2014), the following main steps: 

identifying the research question; identifying relevant studies; selecting relevant 

studies; charting the data, and summarizing, as presented below. We reviewed our 

research procedure using a checklist with 22 items confirmed by Tricco and her 

colleagues (2018). This scoping review aims to address and identify the gap in AIEE, 

accompanying broadly available literature and lacking rigorous evidence. Therefore, 

this review mainly replies to the “what” question (O’Flaherty & Phillips, 2015; 

Suryavanshi et al., 2020). Our research questions, as mentioned in section one, RQ1a 

and RQ1b are answered in section 2, which showed a preliminary review of the AIED. 

RQ2 and RQ3 are answered in section 4, where we provide a detailed analysis of the 

scoping review of AI applied to EE, its methodology is presented below. 

4.3.1 Identifying relevant studies 
Any synonyms surrounding AI and EE in the search terms are collected to broaden the 

search strings. The scenario of the study only includes HEIs, excluding the industry 

sector of entrepreneurial and intrapreneurial training. Machine learning and deep 

learning are the further development of AI (Copeland, 2016). Both of them contain big 

data, including data mining and data analysis. When typing in “artificial intelligence” 

during our pilot search, the results in Google Scholar showed keywords: machine 

learning, deep learning, and other variants of intelligence. Based on the reviewed 

intelligent technologies in other educational fields, we adopted “machine learning,” 

“big data,” and “deep learning” as search strings. Meanwhile, the synonyms of 

entrepreneurship were taken into consideration. Thus, education went further with 

“learning”, “teaching”, and “administration”. The results of title screening in our pilot 

review adopted combined search terms, “intelligen*” and “start a business”, being 

irrelevant to research questions. Additionally, “administration” combined with AI and 

entrepreneurship is hard to be found. Therefore, we iterated and defined the final 

search strings: (“artificial intelligen*” OR “machine learning” OR “deep learning” OR 
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“big data”) AND (“entrepreneur*” OR “startup” OR “business plan”) AND (“learning” OR 

“teaching” OR “education”).  

The following electronic databases were scanned: Web of Science and Google Scholar, 

supplied by ERIC. Based on entrepreneurship and entrepreneurial learning/teaching 

journals on Scope, this study collected peer-review papers from Entrepreneurship 

Theory and Practice, Entrepreneurship Education and Pedagogy, the Journal of 

Entrepreneurship Education, and Entrepreneurship Education. The scientific journals 

refer to AI and education: International Journal of Artificial Intelligence in Education, 

Computers in Human Behavior, Computers and Education, British Journal of Educational 

Technology, International Journal of Emerging Technologies in Learning, Computer 

Application in Engineering Education, Computer Application in Engineering Education, 

and Educational Technology Society from a bibliometric study by Talan (2021) with the 

number of related papers over 60. This scoping review was conducted between October 

2021 and February 2022 with an update in April 2022.  

4.3.2 Selection of relevant studies 
In order to collect highly relevant and good-quality studies of AIEE, the research team 

discussed and determined inclusion and exclusion criteria in three online meetings 

(each duration of about 30 minutes) and one presentation in a seminar with 16 Ph.D. 

students and one professor. We modified and agreed on the criteria, including and 

excluding literature in the end. Six criteria are shown below: 

• As discussed with our team, the titles of the included papers should be 

relevant to entrepreneurship/entrepreneurs, rather than 

finance/business/management. Since the latter is broad, the study topic 

needs to be narrowed; 

• AI as a learning or teaching tool was included, whereas AI as learning 

content or curriculum was not considered. Educators teach how to start a 

business employing AI technologies, not how to program and optimize AI 

algorithms in this study; 

• The article mentions entrepreneurship without education was omitted. All 

included research is under an educational scenario, namely learning, 

teaching, or administration; 
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• Low reliability and viability of research are excluded to avoid potential bias. 

For example, the research design of individual studies needs to be 

improved (Zawacki-Richter et al., 2020);  

• The included pieces of literature were published from January 2010 to 

March 2022 and the full text is available online, written in English. Because 

MOOCs and other online learning came into public view in the 2010s 

(Ifenthaler et al., 2012). Thus, AI penetrated our daily life through 

smartphones and computers with intelligent functions since 2010 

(Reynoso, 2021); 

• We did not include the articles that mentioned AI in the title and/or 

abstract but did not explain how to use it in the main content, as scholars 

mentioned AI as a background. 

The procedure of scoping review can be seen in Figure 4-1 in detail drawn in the PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) following a 

chart of scoping review. 173 articles were included in the identification and screening 

step by means of the title screen. Screening title and abstract extracted 20 papers in 

the eligibility step. We included literature consisting of journals article (N = 10) and 

conference proceedings (N = 1) through a full-text review at the end. Nine research 

were extracted basis on the procedure of scoping review. Two were traced by reference 

or called snowballing. 
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Figure 4-1 PRISMA flow diagram (Cf.Turner & Stough,2020) 

4.4 Results 

In our study, it was found that a limited number of educators utilized AI technologies to 

improve students’ learning performance while undertaking EE courses. The detailed 

results of 11 studies were shown in Table 4-2 coded by two authors, adoption of AI 

technology, the definition of intelligent technology, research question, education 

purpose, research method, sample, country, and publication. The comparison between 

AIED (left bar) and AIEE in the specific AI technique (right bar) was drawn in Figure 4-2.  
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Table 4-2 AI technologies in entrepreneurship education 

Authors Adoption of AI 
technology  

Definition of 
applied AI 
technology  

Research 
method 

Sample size Education 
purpose 

Research question Country Publication 

T L M 
Tkachenko 
et al. (2019) 

Machine learning 
(fuzzy model and 
neural network)  
 

Standpoint of 
cognitive 
understanding of 
information 
development of 
the 
entrepreneurial 
training 

Qualitative 
research 

n/a +   M-machine concept 
for development of 
the AI technology in 
provision of the 
entrepreneurial 
education 

UK Journal of 
Entrepreneurship 
Education 

Liang et al. 
(2021) 

Machine learning 
(Neural network) 

n/a Experiment 
study 

30 (20 
training, 10 
test data) 

+   Sustainability 
evaluation of 
innovation and 
entrepreneurship 
education for clean 
energy majors in HEIs 

China Sustainability 

Karra et al. 
(2021) 

Intelligent 
recommendation 
(Word2Vec), data 
mining 

Identifying the 
innovation 
projects  

OWLREADY2 
library for 
manipulating 
the ontology 

A system 
was 
validated 

+   Recommendation 
model of 
entrepreneurial 
project 

Tunisia Journal of 
Healthcare 
Engineering 

Botha et al. 
(2020) 

Machine learning 
(neural networks) 

A technique to 
identify patterns 
and trends in a 
string of 
behaviors 

Experiment 
study 

150 
samples 
(125 valid) 

+ +  Test non-linear 
relationships and 
compare with linear 
regression model 

South 
Africa 

Development 
Southern Africa 

Deng & Wu 
(2021) 

Data mining Extracting implicit 
and useful data 
from many kinds 
of data  

Experiment 
study 

n/a +   The authors 
constructed and 
verified a model 
based on data mining 

China Arabian Jouranl 
for Science and 
Engineering 

Sedkaoui 
(2018) 

Big data (Data 
analytics) 

A natural crop of 
the advanced 
digital artifacts 
and their 

Qualitive 
research 

n/a  +  The potential of 
introducing big data 
analytics as a learning 
process in higher 

France International 
Journal of 
Innovation 
Science 
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applications 
(volume, variety, 
velocity) 

education intended 
to develop 
entrepreneurship 

Xu & Zhang 
(2021) 

Machine learning 
(Wavelet neural 
network) 

A mathematical 
model, similar to 
the human 
nervous system 

Experiment 
study 

20 
graduates 

 +  Analysis and 
prediction model of 
college students’ 
entrepreneurial 
psychology 

China Frontiers in 
psychology 

Ahmed & 
Ganapathy 
(2021) 

Intelligent 
content with LMS 

AI for content 
customization 

Qualitative 
research 

n/a +   AI for learning 
management 

China Academy of 
Entrepreneurship 
Journal 

Wang et al. 
(2020) 

Machine learning 
(support vector 
machine 
algorithm) 

Pattern 
recognition and 
neural networks 

Experiment 
study 

n/a +   ABC algorithm, the 
search mode of the 
bee and follower 
bees is single, 
balancing the global 
and local search 
capabilities  

China Computational 
Intelligence 

Chen (2021) Machine learning 
(Fuzzy neural 
network) 

improve the real-
time scheduling 
and collocation 
ability of the 
innovation and 
entrepreneurship 
education model 
of college 
students  
FNN control the 
innovation and 
entrepreneurship 
education model 
of college 
students 

Experiment 
study(survey) 

219 +   Improve the 
automatic scheduling 
and control method, 
innovation and 
entrepreneurship 
education model for 
college students 
based on fuzzy neural 
network  

China Security and 
Communication 
Networks 
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Toledo et al. 
(2020) 

Bid data (learning 
analytics) 

n/a Survey and log 
data on learning 
system 

23 
participants 
with both 
survey and 
platform 
data 

  + using learning 
analytics to explore 
the case of dropout 
during a female-
oriented online 
entrepreneurship 
educational program 

Chile Psychology 

Note: L= learning, T= teaching, M= management, n/a = not available
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Figure 4-2 Comparison of specific AI techniques in education and EE 

4.4.1 AI technologies in EE 
We address our second research question in this section: 

RQ2: What specific AI technologies have been utilized in EE? 

AI technologies that have been applied in EE are (1) big data analytics, (2) machine 

learning, and (3) adaptive/personal learning system, as described below. 

Big data analytics  

Four studies discussed data mining and data analytics (Deng & Wu, 2021; Toledo et al., 

2020; Sedkaoui, 2018; Karaa et al., 2021). Findings showed that (1) even though big data 

analytics were widely applied in education, scholars in EE less used this intelligent 

technique to teach, learn, and manage. Specifically, universities and colleges reveal 

students’ learning needs and preferences under big data and provide personalized 

learning guidance with the assistance of algorithm models in education. In EE, scholars 

constructed a model based on big data mining and analytics to define the procedures 

and elements of EE (Deng & Wu, 2021). Learning analytics method found eight potential 

factors affecting entrepreneurial women's high dropout rate in the online EE 

environment by means of both survey and log data (Toledo et al., 2020). To identify the 

gap between market demands and existing learning projects, big data technology 

guided by pedagogical design has tailored learning modules for entrepreneurial 

learners (Sedkaoui, 2018); (2) big data analytics in EE operates entrepreneurship 

analytics to predict the success of an entrepreneurial project for learners. Both business 

analytics and entrepreneurship analytics extract data from multiple datasets to make 
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decisions. Different from business analytics, the focus of entrepreneurship analytics is 

entrepreneurial activities, namely not how to run a company, but how to start or create 

a business successfully and predict business models through big data (Sedkaoui, 2018; 

Karaa et al., 2021). Thus, entrepreneurial analytics applies data insights to social, 

environmental, and economical sustainable development, extracting entrepreneurial 

opportunities/ideas and enhancing learners’ entrepreneurial competencies (Sedkaoui, 

2018); (3) data storage, multiple modal data, and the amount of data were considered 

by EE scholars and educators. In accordance with data privacy laws, entrepreneurial 

data was stored in learning management platforms or systems, the Academic Affairs 

Office, and Career Guidance Center, as well as social media, to construct a model for EE 

skills training (Deng & Wu, 2021). For example, data sources from Twitter were 

extracted for a recommendation of startup projects (Karaa et al., 2021; Toledo et al., 

2020). Social media data varies from text and number to emoji. To deal with multiple 

data sources and large volumes of data intelligently, Karaa et al. (2021) employed 

Word2Vec for data processing and achieved 1,529,775 tweets. The following two 

studies, however, extracted a small amount of data. Deng & Wu (2021) introduced a 

global multi-granularity decision-theoretic rule induction model, accompanied by the 

Delphi method and tested by 92 college students from EE courses. A survey with 23 

participants and platform log data were captured (Toledo et al., 2020). Findings showed 

that except for getting data from social media software, educators and scholars should 

use big data produced in school environments and learning systems, to improve 

instructional design and learning performance in the context of EE. In the fourth study 

of literature on big data, no data were collected but rather a qualitative explanation 

was given for the reason for the application of big data in EE (Sedkaoui, 2018). 

To summarize, findings showed that (1) although big data analytics in EE was broad or 

general compared to other educational fields, EE research has used this intelligent 

technique in teaching, learning, and management; (2) big data analytics in EE operates 

entrepreneurship analytics to predict the success of an entrepreneurial project for 

learners; (3) entrepreneurial data was stored in various datasets. Research can capture 

learners’ multiple-modal data and extend the amount of data if possible.  

Machine learning 
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Six of 11 studies mentioned machine learning (Wang et al., 2020; Xu & Zhang, 2021; 

Liang et al., 2021; Tkachenko et al., 2019; Botha et al., 2020; Chen, 2021). The findings 

were coded from data sourcing, sample size, pedagogical design, research purpose, 

machine learning algorithm, and validation of algorithm, summarized from Luan and 

Tsai’s (2021) machine learning analysis methodology.  

Four studies pointed out the collected number of samples and data sourcing. Three of 

the research employed split validation (train and test data). Xu and Zhang (2021) 

adopted 20 samples (N = 10 trained and N = 10 tested) from a survey. Liang and 

colleagues (2021) used 30 samples (20 universities to train and tested 10 institutes) by 

field research. Botha and colleagues (2021) trained 89 and tested 36 entrepreneurship 

graduates. Chen (2021) used physical information by means of information-sensing 

recognition to build nodes and surveyed 219 participants to test nodes and models. 

Tkachenko and colleagues (2019) and Wang and colleagues (2020) did not mention the 

sample size or data source in their studies.  

For pedagogical design and research purposes, we found two studies that introduced 

neural networks (machine learning algorithms) to implore the relationship between 

independent variants and dependent variants. In detail, Wang et al. (2020) identified 

relationships from both the general and detail of EE. Botha and her colleagues (2021) 

discussed the relationship between prior entrepreneurial exposure, EE, and 

entrepreneurial action. The procedure or stages of neural networks are applied to the 

design of entrepreneurial tasks and activities (Tkachenko et al., 2019). In addition, the 

evaluation of EE was discussed in three studies. Xu and Zhang (2021) diagnosed 

students’ entrepreneurial psychology. Liang and his colleagues (2021) constructed and 

recommended the index system of sustainability of EE for clean majors using intelligent 

evaluation algorithms. It may also be possible to build a model to diagnose and predict 

the effectiveness of EE (Chen, 2021) and entrepreneurial student management (Wang 

et al., 2020).  

In contrast with other algorithms, neural networks, like the human neural network, are 

not traditional AI techniques due to their nonlinear processing, self-organization, and 

reasoning capabilities (Xu & Zhang, 2021). Neural networks are normally combined with 

other algorithms, such as pattern recognition (Botha et al., 2021), fuzzy models (Chen, 

2021; Tkachenko et al., 2019), wavelet transform (Xu & Zhang, 2021), and so on. In an 
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applicated example, Liang and his colleagues (2021) optimized an evaluation module 

partly by generalized regression neural network. Wang and his colleagues (2020), 

however, adopted a support vector machine algorithm to improve the management of 

employment and entrepreneurship. So neural networks and support vector machines 

are two main algorithms in EE. Overall, the findings were coded from the data sourcing, 

sample size, pedagogical design, research purpose, machine learning algorithm, and 

validation of algorithms. 

Adaptive/personalized learning system 

The results indicated that in the 11 literature, the minority (N = 2) (Karaa et al., 2021; 

Ahmed & Ganapathy, 2021) adopted an adaptive/personalized learning system. 

Specifically, one is an intelligent recommendation for a startup project (Karaa et al., 

2021), and the other discussed automated content on a learning system embedded 

with AI (Ahmed & Ganapathy, 2021). Additionally, we found many systems and 

platforms that provide EE courses. However, most of them are traditional learning 

systems, lacking intelligence and adaptation. In other words, all learners learn the same 

content at the same pace. Despite this, there are still several systems that provide 

automated personalized responses to learning management services.  

Currently, the use of intelligent recommendation systems recommends entrepreneurial 

projects in entrepreneurship learning and teaching. Through intelligent 

recommendation systems and big data, learners are able to design their own startup 

projects and educators can predict how those projects will be. One of these systems is 

based on the data of social networks for a recommendation of startup projects (Karaa 

et al., 2021). The recommendation model aims to recommend entrepreneurial projects, 

beneficial for smart cities and smart health projects (Karaa et al., 2021). An intelligent 

management system speeded up data classification, generating metadata stored in 

Cloud (Ahmed & Ganapathy, 2021). The recommendation for startup projects was 

based on the Word2Vec algorithm (Karaa et al., 2021). Stored data on the system is not 

all of them are useful (Ahmed & Ganapathy, 2021), so we capture useful information 

from noise on the system or other tracking data in datasets.  

4.5 Discussion  
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This section discusses the status of AIEE in terms of data analytics, intelligent learning 

systems, and machine learning to answer RQ3, and we predict the latent leverage of 

other AI technologies (natural language processing and chatbots) in EE. 

RQ3: What other AI technologies can be applied to EE on basis AIED?  

4.5.1 AI technologies in EE 

Data analytics 

Big data technology penetrates into teaching, learning, and management and analyzes 

participants' and environmental information, getting formative and summative 

evaluation data. Similar to other educational fields, EE participants use data analytics 

as an educational tool to predict their learning outcomes and improve learning 

environments (Yılmaz & Çakır, 2021). Specifically, from learning aspects, learning 

analytics capture and analyze data produced by learners to predict and report learning 

results. Mining a large volume of EE data is a precondition for software engineers and 

educators to construct models or patterns to facilitate learning performance. Learning 

analytics in education has been validated in four areas: learning effectiveness, facilitator 

for learning and teaching, deployment, and ethics (Viberg et al., 2018; Schumacher & 

Ifenthaler, 2018). Scholars in EE are considering these topics currently or soon. The 

collection of educational data is a challenge so entrepreneurial learning analytics 

extract learning data from multiple platforms and entities in F2F and online learning 

environments as much as possible. Additionally, the feature of EE, learning from 

experience, requires practical activities for improving learners’ entrepreneurial 

competence. Thereof, entrepreneurial learning analytics and its application are more 

complicated than AIED. EE learning results could be the formation of a startup company 

offering a new product or service, which is difficult to quantify by standardized 

measures. From the standpoint of teaching, entrepreneurial educators store and 

process data to optimize entrepreneurial activities. Data-driven entrepreneurial 

teaching decision-making is robust, being supported by educators’ intelligence. Data 

analytics, a new opportunity, formatively assesses learning results and gives hints to 

learners, maintaining a high retention rate of EE courses. The presentation of EE data 

analytics needs to learn from other educational fields, especially in the visualization of 

the assessment (Ifenthaler, 2014), to increase the readability of results. Overall, data 

analytics in EE needs to stand on the shoulders of other disciplines (especially 
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deployment and ethics) and reach new heights with many visible and invisible 

possibilities and solutions to problems.  

From an entrepreneurial stance, entrepreneurial analysis, a section of business 

analytics, focuses on entrepreneurial opportunities and the traits of learners. That says, 

entrepreneurship analytics cleans and analyzes data using algorithms to predict the 

success of start-up projects (Arshi et al., 2021), e.g., Tweet data predict entrepreneurs’ 

business models (Ebert et al., 2018). Big data itself impacts the business model 

innovation (Ciampi et al., 2021). 12 attributes of entrepreneurship are embedded with 

big data, ensuring sustainable development of the EE (Ma et al., 2020). To identify 

potential entrepreneurs, entrepreneurial analysis adopts psychometric scales, e.g., Big 

Five Personality traits test whether learners have strong entrepreneurial intentions 

mediated by other factors (Ahmed et al., 2022; Awwad & Al-Aseer, 2021). Hence, 

entrepreneurial analytics retrieves data relevant to business/market trends and 

nascent entrepreneurs (Neumeyer, 2021). The other disciplines of the education sector 

can learn from EE how to extract learners’ data from complicated environments both 

in and out of school, considering the theoretical basis of the pedagogical psychology of 

a particular discipline. 

Ferguson pointed out that learning analytics needs “a shift away from a technological 

focus towards an educational focus” (Ferguson, 2012, p.305). EE educators, policy-

makers, and other stakeholders should focus on pedagogical design, namely how to 

combine technology with EE appropriately. Data analytics in EE can go further basis on 

other disciplines to optimize diagnosis, prediction, intervention, and recommendation 

of the EE (Luan & Tsai, 2021). Educational big data include micro-level data from 

different kinds of learning management systems and MOOCs platforms, meso-level 

data with assignments and online discussions, and macro-level infrequently updated 

data generated by learners’ behavior (Fischer et al., 2020). The current EE analyzed data 

is coarse-grained. Educators need to capture and retrieve multimodel data relevant to 

learners’ performance, from mouse clicks to times of attempts, and facial recognition 

(Sharma et al., 2019; Wang, 2016), as well as cognitive, motivational, and emotional 

data (Noroozi et al., 2020). Retrieved data produced by learners aim to teach in a 

targeted manner (Ma et al., 2020). Additionally, similar to other disciplines, the data 

quality and extraction methods need to be considered (Ifenthaler & Yau, 2020) in EE. 
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To summarize this section, big data technology penetrates teaching, learning, and 

management to mine and analyze participants' and environmental information, getting 

formative and summative evaluation data. From an entrepreneurial stance, 

entrepreneurial analysis, a section of business analytics, focuses on entrepreneurial 

opportunities (market and program data) and the traits of learners. 

Machine learning  

In EE courses, machine learning is applied to verify learners’ entrepreneurial ideas, 

analyzing the initial data (Mavlutova et al., 2020). In order to increase validity and avoid 

performance bias, machine learning usually should validate models based on samples 

with high dimensions or big data (Balki et al., 2019; Vabalas et al., 2019). A small sample 

size might threaten the effectiveness of the algorithm (Winkler-Schwartz et al., 2019), 

although the research adopts a split validation (An et al., 2021). The included literature 

in this study had a relatively small sample size, except for one study with Tweet data. 

By testing and training the model, scholars exchange the training and testing data, as 

well as explore more data from various datasets, from social media to learning 

management platforms and surveys/interviews to achieve higher performance of 

models.  

The findings showed that machine learning in EE seldom focuses on specific pedagogical 

design. Whereas in other disciplines, machine learning is applied to individualized 

learning, prediction of learning failure, and assessment of learning results (Hodges & 

Mohan, 2019; Luan & Tsai, 2021; Zhou et al., 2018). Machine learning needs to combine 

entrepreneurial pedagogy and learning goals, facilitating learners’ entrepreneurial 

knowledge, skills, and mindset. According to the topics/purposes of EE research, neural 

networks identify impact factors of EE and explore the effectiveness of diverse 

approaches to the EE (Blenker et al., 2014; Salas-Rueda, 2021). Assessment and 

evaluation of entrepreneurial assignments are suitable to apply machine learning. 

However, the non-standardized answer is personalized, long, and hard to analyze by 

computers. Except for building corpora, based on entrepreneurship as a process of 

design (Berglund et al., 2020), educators and software developers can standardize the 

procedure of EE. For example, we can adopt design thinking steps: the empathize, 

define, ideate, prototype, and test-of-design thinking inspired by Herbert Simon, 

describing the detailed requirements and tools of each step in learning management 
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systems. Developers train and optimize algorithm models, releasing the educators’ 

burden of assessment and achieving EE assessment with high accuracy (Saha & Rao, 

2022). 

Machine learning algorithms were applied in social science, e.g., the bag-of-words 

algorithm and deep learning with a long-short-term memory layer had the best 

performance in the classification of entrepreneurs from the British census data 

(Montebruno et al., 2020). Except for neural networks and support vector machines 

reviewed in this study, other popular algorithms: regression, decision tree, and Bayes 

employed in the science education (Zhai et al., 2020) can be introduced into 

entrepreneurial learning assessment directly, optimizing algorithms and models based 

on questions to solve. Analyzing big data, machine learning used in learning 

recommendation systems provides personalized learning content and guidance (Khanal 

et al., 2020). To summarize this section, we explore more data from various datasets, 

from social media to learning management platforms and surveys to achieve higher 

performance of models. Machine learning needs to combine entrepreneurial pedagogy 

and learning goals, facilitating entrepreneurial knowledge, skills, and mindset. 

Adaptive/Personalized learning system 

The step-by-step ITS, AIED in the beginning period, is a predecessor to an 

adaptive/personal learning system, integrating the user interface model, pedagogical 

model/teaching strategies model, domain knowledge model, and student model. The 

interface model connects users and the system. The pedagogical model also called the 

expert model, selects a suitable response that fits the interaction between learners and 

domain knowledge. Domain knowledge refers to the knowledge of a particular 

discipline. The student model generates learning data that can be used in other models 

(Almasri et al., 2019). To facilitate the adaptiveness function, ITS added other modules, 

i.e., the personal learning module, to the four basic modules (Erümit & Çetin, 2020). EE 

systems are currently less intelligent and personalized than other disciplines. 

Specifically, the current system or platform cannot offer useful and suitable hints, 

guidance, and personalized content for starting a business lacking individualized 

learning paths and remedial instruction, leading to personalized guides needing human 

tutors' assistance.  
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The ideal EE adaptive/personalized learning system makes ITS smart basis on a 

knowledge model with knowledge graphs, a student model with multimodal data, a 

dynamic pedagogical model, and adaptive interaction. In detail, the developer builds an 

automatic and personalized learning system for learners on the basis of their behavior 

and needs, assessing learning results and providing individualized content, learning 

requirements, and learning pathways (Muangprathub et al., 2020). The 

adaptive/personalized learning system includes intelligent elements, for example, 

Scooter, an intelligent tutor added to a learning system, responds with positive or 

negative emoji in accordance with learners’ behavior (Baker et al., 2006). Individual 

learners’ learning performance is enhanced by optimizing AI algorithms and well-

organized instruction design in the adaptive learning systems (Brusilovsky et al., 2004; 

Liu et al., 2017). The incorporation of adaptive learning systems has been found to yield 

a moderate-large impact on the field of social sciences (Kulik & Fletcher, 2016) with 

even a higher effect size than mathematics and other disciplines (Ma et al., 2014). EE 

participants can merge the personalized learning system with the current one guided 

by constructivists with an updated pedagogical design. 

Except for learning and teaching recommendations, entrepreneurship 

recommendation systems recommend startup projects or predict business success (Wu 

et al., 2021; Żbikowski & Antosiuk, 2021). Recommendation systems provide startup 

projects for investors and enterprises on the basis of the personalized investment 

preferences of people and organizations (Xu et al., 2020) and technological similarities 

between enterprises and startup projects (Kim et al., 2020). In a word, past behaviors 

data and users’ preference data improve the accuracy of the recommendation system 

(Javed et al., 2021). Therefore, recommendation systems manage entrepreneurship, 

entrepreneurs, and innovation to intelligently make decisions, and construct 

entrepreneurship and innovation models in the platforms (Yang et al., 2014). 

To summarize, EE systems, currently, are less intelligent and personalized than other 

educational fields. EE participants can merge the personalized learning system with the 

current one guided by constructivists in the four basic models. The entrepreneurship 

recommendation systems manage entrepreneurship, entrepreneurs, and innovation to 

intelligently make decisions to construct entrepreneurship and innovation models. 
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4.5.2 Other AI technologies apply to EE  
In Figure 4-2, we visualized specific AI technologies in the other educational fields and 

EE. Natural language processing and chatbots have been applied to the former. This 

study, however, did not find their application in EE. The following discussed the 

possibility of their utilization in EE. We discuss natural language processing and 

Chatbots thereafter, as these are possibly introduced to EE in the near future. 

Natural language processing 

This section provides a brief explanation of natural language processing and its 

possibility in EE. Given the limitation of the amount of published English literature, the 

existing applications of AIED might inspire EE educators and stakeholders to consider 

other AI technologies. Natural language processing has been employed in the field of 

other educational fields, to analyze learning content, writing, and reading (Burstein, 

2009; Davidovitch & Eckhaus, 2020), especially in data processing of language learning. 

Thus, the textual analysis provides a basis for solutions to problems, e.g., assessment 

of learning performance (Solano et al., 2021; Marutschke et al., 2021; Pandey et al., 

2017).  

Entrepreneurial educators can transcript rich EE data into text utilizing natural language 

processing, producing data sets with critical knowledge and competencies. 

Constructing a model and optimizing algorithms aims to analyze text, measure 

achievement, and improve the performance of EE activities by analyzing open-ended 

assignments. For example, a business plan assessment is automatically conducted 

based on predefined quality metrics employing Word2vec and other algorithms, 

comparing the results with human assessment and finding out the best algorithm 

(Smith et al., 2020). So, the starting point might be to evaluate sections of business 

plans, training, and testing short-text answers in databases. 

Chatbots 

In this section, we provide a brief explanation of the merits of chatbots in other 

educational disciplines and their possibility in EE. The brief procedure of utilization of 

chatbot: the end-user inputs text or speech data and chatbots reply to users by getting 

stored data of relevance in their databases (Adamopoulou & Moussiades, 2020; Clarizia 

et al., 2018). The merits of the application of chatbots are significant. For example, a 

question-and-answer chatbot answers learners’ confusion without time limitations 
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(Palasundram et al., 2019). Whereas the demerit is queried information not possible to 

be customized in the chatbot (Sreelakshmi et al., 2019). Based on a systematic review 

by Pérez et al. (2020), the purpose of a chatbot offers service or optimizes learning 

administration. Additionally, a chatbot improves learning and teaching performance, 

supporting instructional processes in various disciplines. 

EE is no exception. Retrieving customized content, AI chatbots and predictive analysis 

were combined with learning management systems (Ahmed & Ganapathy, 2021). 

Chatbots inside EE learning platform answer high-frequency service questions to 

improve learners’ satisfaction through requesting datasets. Educators introduce 

chatbots to interpret entrepreneurial knowledge. When students submit un-structured 

assignments, the supervisor bot confirms with learners that their submission and meets 

the standardized and personalized requirements within the human-computer dialogues 

(Gonda et al., 2018). Entrepreneurial learning systems or platforms embed chatbots, 

increasing flexibility and interaction between learners and content. Although chatbots 

solve low-order problems through communication and interaction to a certain degree, 

human communication in EE activities inspires new ideas using high-order thinking and 

innovation. The communication involved with a chatbot is still in the initial. Thus, a 

human-like discussion we want requires a long period and sophisticated machine 

learning algorithms to optimize. 

4.6 Conclusion, limitations, and future research 
4.6.1 Conclusion 
Now AI penetrates education. The application of AIED has a long time and many 

attempts. Technology impacts the process of venture creation (Elia et al., 2020). 

Scholars following the trend, educational technologies have been introduced into 

online and F2F EE courses. However, AIEE is a new field with many opportunities and 

learning from other educational fields. And the characteristics of EE are partly different 

from other disciplines, which need special learning designs and instruction designs. 

Based on our review, AIEE introduced big data, adaptive/personalized learning systems, 

and algorithms of machine learning. Big data analytics use multimodal data to improve 

the effectiveness of EE and spot entrepreneurial opportunities. Adaptive/personalized 

learning systems provide personalized suggestions and guides. Rapid feedback and 

individualized learning are the advantages of these systems. Entrepreneurial analytics 
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analyzes entrepreneurial projects with low costs and high effectiveness. Machine 

learning releases educators’ burdens and improves the accuracy of the assessment. 

However, AIEE needs more sophisticated pedagogical designs in diagnosis, prediction, 

intervention, prevention, and recommendation, combined with specific 

entrepreneurial learning content and entrepreneurial procedure, obeying 

entrepreneurial pedagogy and educational technology pedagogy.  

In light of our findings, natural language processing and chatbots have not been found 

in EE literature but apply to other educational areas. To improve the effectiveness of 

EE, natural language processing optimizes algorithms to analyze text and measure 

achievement. A chatbot can answer repeated questions and facilitate participants’ 

collaboration and cooperation in online learning platforms or systems. Scholars build a 

robust scientific basis for the research of AIEE, especially in the online learning context. 

In light of intelligent algorithms, AIEE provides more collaborative possibilities, peers, 

learners and educators, and human-machine interaction.  

4.6.2 Limitations and future research 
The limitations of the research and methodology are clear but difficult to avoid because 

of objectiveness: the current number of published literature relevant to AIEE is rare, 

leading to the adoption of scoping review that is difficult to make a systematic review 

or meta-review and operate a highly robust study. The results learned from limited 

literature and the results might be difficult to apply to other fields and inspire our 

counterparts. Meanwhile, the pedagogical design of AIEE seldom offers useful hints for 

other disciplines, because the majority of explanation and application of AI used in EE 

is generic and unclear, not detailed.  

We hope the research topic about AIEE goes further. From pedagogical design aspects, 

further research might be an experimental study in which entrepreneurial educators 

apply AI technologies to particular entrepreneurial content and context using optimized 

pedagogical design in-depth. We can learn from the experience of other disciplines in a 

combination of AI and pedagogy design. From the AI technologies aspect, we might 

combine two or more AI technologies in EE courses, absorbing their advantages. For 

example, we can attempt deep learning and other verified algorithms to learn, teach, 

and manage entrepreneurial knowledge, skills, and mindsets, capturing learners’ 

multimodal data and optimizing AI models. 
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5 Effectiveness of virtual team learning in EE: a survey study 
5.1 Introduction 

EE course is one compulsory module for all enrolled learners in Chinese HEIs, both 

colleges and universities, with two credits, aiming to cultivate future enterpriser and 

entrepreneurship identity, entrepreneurship mindset, as well as entrepreneurship 

professorships (Heinonen & Poikkijoki, 2006; Fayolle & Gailly, 2008). 

Entrepreneurship and EE, in which educators and learners learn and teach 

entrepreneurial knowledge, skills, and mindset (Man et al., 2002; Morris et al., 2013), 

originated in the United States and becomes mainstream as a subject in and outside of 

business schools throughout the world. Entrepreneurship competence includes sub-

competencies from marketing, business, management, economics, and law, as well as 

other related fields (Sirelkhatim & Gangi, 2015). In comparison with the competence 

classification by its level, where the focus is on the behavior and process of starting a 

business, educators, and learners can efficiently teach and acquire entrepreneurship 

competence related to varied fields. Many studies proved that learners could acquire 

entrepreneurship competence (Blenker et al., 2014; Marques & Albuquerque, 2020; 

Nabi et al., 2018). Findings focusing on the outcome or performance of online learning 

in the context of EE, however, is sparse (Liguori & Winkler, 2020), especially virtual team 

learning applied in EE at HEIs as well as online learning combined with virtual teams for 

supporting communication and connectedness among learners (Parrish et al., 2021).  

Team learning methods foster competencies of problem-solving and opportunities 

identification, exceeding entrepreneurial knowledge acquired in tutorials and lectures. 

This is a favored learning and teaching method in EE, followed by poster reports and 

engaging students in activities (Pittaway & Cope, 2007; Balan & Metcalfe, 2012). Team 

behavior affects entrepreneurship learning outcomes and moderates the correlation 

between entrepreneurship learning motivation and performance (Hytti et al., 2010). 

Furthermore, team activities provide entrepreneurship cognition, networks of 

relationships, and practical experience, all of which are essential success factors for 

(would-be) entrepreneurs (Man, 2007). Besides, team learning, except for F2F EE, is a 

critical method in online and blended EE. With the announcement of the Action Plan of 

Education Informatization 2.0 (MEPRC, 2018), Chinese educators integrate information 
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technology with team learning methods, namely virtual or online team learning applied 

in online and blended learning settings. In previous research, the concept of a virtual 

team is mainly discussed in the organization or workplace (Chumg & Huang, 2021; 

Elyousfi et al., 2021), seldom in the field of formal education. Besides, the virtual team 

learning method mainly is adopted in the online learning environment (Ismailov & 

Laurier, 2021; Wen et al., 2015). With the application of the virtual team learning 

method in a complex and ambiguous blended or F2F EE course, it is necessary to 

investigate the current developments. Further, we applied the input-mediator-output 

model to this survey. In detail, considering respondents’ demography or characteristics 

(input), teamwork, taskwork, and ICT (mediators) affect entrepreneurship competence 

(output).  

5.2 Background  

5.2.1 Entrepreneurship competence 

EE provides courses and activities to develop learners’ entrepreneurial knowledge, skills, 

and attitudes or view towards creating and operating a venture successfully, developing 

a career, or having a valuable life (Fejes et al., 2019). Entrepreneurship competence 

slightly differs from management competence that potential entrepreneurs should 

master. The main difference between them is that management competence focuses 

on running a venture. In contrast, entrepreneurship competence emphasizes 

identifying an opportunity for venture creation (Mitchelmore & Rowley, 2010). The 

competence components are discussed from various aspects. Under the definition of 

entrepreneurship of the European Commission, the framework of entrepreneurship 

competence (EntreComp) was published in the year of 2016 and slightly modified in 

2018. EntreComp is a broad interpretation that contains idea and opportunity 

competence (e.g., opportunity recognition and assessment), mobilizing resource 

competence, and taking into action competence to acquire financial, social, and cultural 

value. Educators, scholars, and stakeholders need to modify the theoretical framework 

in light of specific situations and educational activities. This research reviewed 

additional 11 papers which are published from the year 2001 to 2019 and compared 

them to EntreComp to understand specific entrepreneurship competencies.  

Morris and his colleagues (2013) argued that entrepreneurial competencies involve 
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entrepreneurship, entrepreneurial, and a series of basic business competencies. 

Mitchelmore and Rowley (2013) explored entrepreneurial and management 

competence in their definition. Man et al. (2002) reviewed 12 pieces of literature 

related to competencies using the area of competency and they reviewed six areas of 

competency in general. Each area is named by the plural noun of competence. In detail, 

the conceptual competencies are reflected in the skills of entrepreneurs’ behavior, 

decision-making, taking a risk, and innovation. Strategic competencies are the methods 

of setting, evaluating, and implementing for a company. Halberstadt and her colleagues 

(2019) identified five key competencies named by the way of singular nouns. Social 

competence, namely networks with various stakeholders, is similar to the components 

of EntreComp. Business competence involves mobilizing resources and adopting firm 

strategies. Industry-specific competence is closely related to the exploitation of 

opportunities. Santos and her colleagues (2019) focused on team entrepreneurial 

competence aspects, encompassing both team and individual levels. They separated 

innovation and creativity into two individual competencies. Lilleväli and Täks (2017) 

divided entrepreneurship competence into competencies of the occupation 

(entrepreneurship) and the individual (entrepreneur). Both consist of conceptual and 

operational elements. Oosterbeek and his colleagues (2008) separated 

entrepreneurship competence into seven traits and three skills, while the need for 

autonomy, the need for power, and flexibility were not shown in the EntreComp. 

Akhmetshin and his colleagues (2019) emphasized the division of entrepreneurship 

competence into traits and skills/ competence. In addition, they focused on 

entrepreneurial knowledge and experience. Sánchez (2013) focused on personality 

traits, namely self-efficacy, proactiveness, and an inclination toward risk-taking. 

Mitchelmore and Rowley (2010) built a competence framework that narrows 

entrepreneurship competence as the identification of entrepreneurial opportunities, 

including management competence, human relations competencies, and conceptual/ 

relationship competencies. Baum and his colleagues (2001) analyzed from traits and 

general competence of Chief Executive Officers. By comparison with Man et al. (2002), 

Lans and his colleagues (2014) adopted a broader interpretation of entrepreneurial 

competence, e.g., financial literacy and economic literacy are included, and this 

classification has been structuralized. The 12 literature sources were compared to the 
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EntreComp framework proposed by European Commission. Figure 5-1 shows the 

calculated ratio of 15 sub-competencies. 
 

Literature source: (C1). Morris et al., (2013); (C2). Man et al. (2002); (C3). Mitchelmore & Rowley (2010); (C4). Baum et al. (2001); 
(C5). Mitchelmore et al. (2014); (C6). Lilleväli & Täks (2017); (C7). Oosterbeek et al. (2008); (C8). Sánchez (2013); (C9). Akhmetshin 
et al. (2019); (C10). Santos et al. (2019); (C11). Halberstadt et al. (2019); (C12). Bacigalupo & O’Keeffe (2018). 
Figure 5-0-1 The calculated ratio of 15 sub-competencies 

Table 5-1 Descriptive statistics of 11 items of entrepreneurship competence 

Due to the lack of practical experience when applying EntreComp (Czyzewska & 

Section Item Mean Std. deviation 

Position  PO_FINANCE  5.30 1.145 

 PO_MANAGE  5.48 1.012 

 PO_RESORCE 5.33 1.134 

 PO_OPPORTUNITY 5.17 1.297 

 PO_ACTION 5.35 1.113 

 PO_EXPERIENCE 5.56  0.980 

 PO_NETWORK 5.57  1.090  

Personality traits TR_SELF-EFFICACY 5.37 1.088 

 TR_PERSEVERENCE 5.49  1.084 

 TR_RISK 5.65 1.007 

 TR_CREATIVITY 5.40 1.128 
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Mroczek, 2020), this study analyzes entrepreneurship competence on basis of this 

framework. We did not consider the low ratios of ethical & sustainable thinking and 

Vision. Valuing ideas was combined with opportunity recognition. Mobilizing others and 

mobilizing resources were combined as mobilizing resources. Based on the classification 

of competence introduced by Lilleväli and Täks (2017) and Akhmetshin et al. (2019), 

this study incorporated 11 sub-competencies (Table 5-1) in two sections: position and 

personality traits. The position includes opportunity recognition, mobilizing resources, 

taking the initiative, finance, learning through experience, social network, and 

management. The personality traits contain perseverance, self-efficacy, coping with 

ambiguity& risk actively, and creativity. 

5.2.2 Virtual team learning 

Virtual teams mainly use ICT to facilitate the completion of task goals with teammates 

(Maznevski & Chudoba, 2000) in schooling environments and workplaces (Ismailov & 

Laurier, 2021; Laitinen & Valo, 2018). Here the definition of a virtual team is 

synonymous with an online, remote, or distance team/group. Virtual team learning is 

introduced into a virtual learning setting to promote the distributed learners’ 

socialization through asynchronous/synchronous and verbal/nonverbal methods that 

contain email, video, audio, and multi-media social networking software and devices. 

Although learners returned to school with the uncertain outbreak of Coronavirus, 

educators and their stakeholders need to prepare for the unclear future or crisis 

through online learning (Ratten, 2020).  

Teams or virtual teams reflect a complex system (Ilgen et al., 2005), including three 

central elements: teamwork, taskwork, and ICT (Müller & Antoni, 2020; Holtkamp et al., 

2015; Warkentin & Beranek, 1999). In the current study, the application of ICT for 

communication and idea exchange is a basic requirement for teammates (Holtkamp et 

al., 2015). Because online and blended learning environment lacks opportunities for 

connection and communication, ICT is applied in a virtual team for communication and 

task completion in the process of learning and teaching, e.g., Facebook (Pittaway & 

Edwards, 2012), Twitter (Price et al., 2018), and podcast (Marques & Albuquerque, 2020) 

were utilized in EE courses. Taskwork and teamwork are slightly different concepts in 

the research of a team. Scholars usually take them as two similar facets of the team and 

analyze them together. While there is a difference between taskwork and teamwork in 
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the interaction (Nissen et al., 2014). Simply speaking, teamwork is “collaboration” and 

taskwork means “cooperation” (Crawford & LePine, 2013). Specifically, taskwork 

focuses on task activities and devices to complete a specific task. While teamwork 

emphasizes teammates’ collaboration, interaction or relationship, strength, and 

weaknesses (Fisher, 2014; Müller & Antoni, 2020).  

Based on the theory of team compilation and performance (Kozlowski et al., 1999) and 

the input-mediator-output-input (IMOI) model of the team effectiveness (Ilgen et al., 

2005; Rosero et al., 2021), this study places emphasis on one period, namely input-

mediator-output (IMO). Mediator expanded the number of variances by replacing 

process (Ilgen et al., 2005). The theory framework contains three parts and is shown in 

Figure 5-2, accompanying the main hypotheses of this study. 

 
Figure 5-20The theoretical framework and hypotheses 

Among the individual characteristics included in the input are gender, education 

degree, the field of education, family entrepreneurial history, and the learner’s prior 

entrepreneurial experience. ICT, virtual teamwork, and taskwork are mediators. The 

output or performance section argued the performance of virtual team learning for 

entrepreneurship competence. 

5.2.3 Hypotheses 

The improvement of cognitive competence requires interaction between teachers and 

learners (Agudo-Peregrina et al., 2014). While entrepreneurial educators focus on 

constructivist learning theory and “learning by doing” by providing EE programs or 

project (Bell & Bell, 2020; Hytti et al., 2010; Taylor & Thorpe, 2004). Little, however, is 

known about the attitude toward the effectiveness of online learning from the students’ 
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side (McConnell, 2018), especially in EE. Both teamwork and taskwork have distinct 

functions for entrepreneurship competence and their correlation needs to be 

compared. Additionally, the effectiveness of technology applied in a virtual team is 

discussed below.  

Problem-based learning (Santateresa, 2016; Igwe et al., 2021), project-based learning 

(Arias et al., 2018), and program-based learning (Duval-Couetil & Shartrand, 2016), all 

of which require team-based learning activities, bring with collaboration and 

cooperation. In other words, the mentioned methods are different organizational forms 

of team tasks. Taskwork is one critical element of team learning, providing diverse 

activities and tasks to acquire entrepreneurial skills and mindsets. Two types of virtual 

tasks are common. One is putting tasks into virtual environments, which is in the 

primary phase, supported by cutting-edge technologies (van Ginkel et al., 2019; Wang 

et al., 2020). An example is the completion of a written process in a virtual environment 

(Mayordomo & Onrubia, 2015). Another example is gamers discovering venture 

opportunities with other avatars and earning virtual currency in Second Life serious 

games. The other is that after completing F2F tasks of teams, learners might submit an 

authentic business plan or present the result in a digital way. The effect of virtual tasks 

is complicated. Previous research showed online activities can facilitate learners’ 

knowledge and skills (Hart et al., 2019; Pei & Wu, 2019). In detail, the feedback and 

formal evaluation of virtual team exercises are positive in the management education 

(Clark & Gibb, 2006). Similarly, virtual tasks probably affect the performance of virtual 

team learning for entrepreneurship competence. Hence, we assumed this hypothesis: 

Hypothesis 1. Virtual taskwork has a positive effect on the effectiveness of 

virtual team learning for entrepreneurship competence. 

Further, teamwork, team relationship, or social network emerges amongst 

entrepreneurial teammates who are both learning partners and “co-founders”. 

Teammates with diverse backgrounds have shared learning goals and work on an 

entrepreneurial project in a democratic, trust, and safe environment (Harms, 2015). 

Teamwork is effective for starting a business (Warhuus et al., 2017). Both taskwork and 

teamwork have been illustrated in a F2F environment (Lepine et al., 2000). Regarding 

the virtual team, taskwork and teamwork are much more complicated than offline. A 

friendly teamwork or team relationship facilitates teammates to improve performance 
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and team satisfaction as well as avoiding conflicts and freeriding (De Dreu & Weingart, 

2003; Scott et al., 2019). The study proved the virtual team relationship is as good as 

that in the F2F environment (Rogers & Lea, 2005). Additionally, it partly overcomes 

distributed course attendees’ feelings of disconnectedness and separation (Parrish et 

al., 2021). Hence, virtual team relationships might affect the effectiveness of virtual 

team learning for entrepreneurship competence. The correlation between virtual team 

relationships and virtual team learning was assured below: 

Hypothesis 2. Virtual teamwork has a positive effect on the effectiveness of 

virtual team learning for entrepreneurship competence. 

In addition, ICT impacts virtual team learning (Carlson et al., 2013; Bell & Kozlowski, 

2002). In an EE setting, the utilization of this technology is a moderator between 

venture creation intention and risk (Bandera et al., 2018). Web 2.0 technology can 

increase absorptive capacities which has a positive effect on the social 

entrepreneurship behavior (García-Morales et al., 2020). At present, the function of 

educational technology is expanded, such as sharing resources (the version of the text, 

audio, and video), posting assignments, and exchanging ideas on forums or in social 

media groups. Learners and instructors are in the same social software networking 

groups such that they inspire each other through discussing and communicating. 

Meanwhile, each team has its own social media collaborative group to discuss and 

complete tasks together. Social media provide more possibilities for connection and 

learning how to collaborate with others when they are distributed. In addition, as a 

result of the significance of the practice and real-life experience for entrepreneurs 

(Ratten, 2020), learners obtain competencies of entrepreneurship through not only 

listening and understanding but also applying and acting when they complete team 

tasks. Accordingly, here is Hypothesis 3. 

Hypothesis 3. ICT has a positive effect on the effectiveness of virtual team 

learning for entrepreneurship competence.  

Finally, this study takes into consideration individual characteristics or learners’ 

demographic backgrounds that affect team processes and performance (Entin & Serfaty, 

1999), without considering characteristics of groups. In light of previous academic 

studies and teaching experience, gender, education degree (Paray & Kumar, 2020), 

education field (Pittaway & Edwards, 2012), family entrepreneurial history (Wadhwa & 
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Aggarwal, 2009, Nowiński et al., 2019), and prior entrepreneurial experience (Ngoc 

Khuong & Huu An, 2016; Mathews & Moser, 1995) influence entrepreneurial intention 

and learning. Hence, this study assumed individual affect virtual taskwork, virtual 

teamwork, and ICT separately.  

Hypothesis 4a. Individual characteristics (gender, education degree, education 

field, family entrepreneurial history, and prior entrepreneurial experience) 

affect virtual taskwork.  

Hypothesis 4b. Individual characteristics (gender, education degree, education 

field, family entrepreneurial history, and prior entrepreneurial experience) 

affect virtual teamwork.  

Hypothesis 4c. Individual characteristics (gender, education degree, education 

field, family entrepreneurial history, and prior entrepreneurial experience) 

affect ICT. 

5.3 Methodology 
Considering the robust correlation between self-perception, as established by 

Mitchelmore and Rowley (2010), the primary data source for the present study was 

derived from the perceptions of the participants. 

5.3.1 Participants 

A convenience sampling method was adopted. The four responding teachers applied 

virtual teams to their EE courses from three different level HEIs (a top-tier university, a 

common university, and two vocational and technology academic institutes), all of 

which are located in the Yangtze River Delta region in China. They distributed the online 

questionnaire survey to their enrolled students. In the introduction letter of survey 

questions, the authors emphasized that someone who had joined/was working in social 

media groups. Initially, 707 respondents from HEIs completed the online survey and 

682 valid responses were collected. Excluding two outliers (two and 100 years old) and 

seven missing responses or filled names, Min = 16, Max = 44, M = 19.68 years old, SD = 

1.717. Education degree: senior school or under (.6%), three years college or vocational 

and technical education (38.3%), bachelor (60.3%), and master or over (.9%). The 

science field contains social science (19.1%), nature science (17.7%), applied science 

(37.0%), formal science (13.2%), and humanities (13.0%). 27.7% of respondents have a 

history of family entrepreneurs and 62.3% do not have this history. 9.2% of respondents 
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have entrepreneurial experience and 91.8% do not. 

5.3.2 Design and instrument 

The survey was designed and displayed using Microsoft Form by forwarding the link 

with a specific explanation in WeChat groups. WeChat is mainly for connecting with 

entrepreneurial teachers and learners, which is the most convenient and popular 

communication tool for collaboration with Chinese scholars and responses as a result 

of the number of monthly active accounts reaching 1.20 billion in the first quarter of 

2020 (CAICT, 2020). This online survey outline was designed by researchers, including 

demography, 11 entrepreneurial competencies, and three components of the virtual 

team. Concerning demographic questions, age was excluded and we considered gender, 

educational field, education degree, history of family entrepreneurs, and prior 

entrepreneurial experience. Therefore, researchers set five background and 

demographic questions. Then 11 items related to competencies, seven related virtual 

team learning, and one alternative question to test the hypotheses mentioned above. 

Researchers designed seven items related to the entrepreneurial position, e.g., “I can 

discover possible entrepreneurial opportunities” and four are related to personality 

traits, e.g., “I believe I can successfully start a valuable business.” Two items of taskwork 

(TA_EASE and TA_STRATEGE), two items of teamwork (TE_TRUST and TE_DURATION), 

and the last three of ICT (ICT_VARIOUS, ICT_FREQUENCY, and ICT_PROFICIENCY) tested 

virtual team learning separately, e.g., “I like tasks with moderate difficulty”, “After 

completing the group task, I still contact with the group members”, and “When I attend 

EE courses, I use ICT to communicate and discuss with teammates every time”. A seven-

point Likert scale ranging from 1 = totally disagree to 7 = totally agree was applied to 

get structured answers. Adoption of this scale avoids Confucianism that emphasizes the 

Golden mean, not too much and too little (Niemiec, 2019), which might lead Chinese 

respondents to prefer choosing the middle answer. Considering further discussion or 

collaboration, the alternative questions are open and optional to fill in If you want to 

further join the research, please leave your e-mail address.  

5.3.3 Procedure 

When the first version of the survey was finished, four experts of education technology 

and two teachers from EE provided feedback toward the content validity. The authors 

modified the survey and started a pilot survey among 72 participants who had 
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experience with EE and were members of the same EE WeChat groups. Then the survey 

was administered on a larger scale from 28 April to 30 June 2021. The two educators 

distributed the online survey to their students across their universities (one is a top-

ranked university and one is a normal college). Additionally, students from three higher 

vocational education colleges filled the question. The research team cleaned the data.  

5.3.4 Data analysis 

The data analysis adopted IBM SPSS 28 software, which is a statistics analysis 

appropriate for social science. H1, H2, and H3 were tested using linear regression, with 

three elements of the virtual team as the independent variables and the performance 

of virtual team learning for entrepreneurship competence as a dependent variable. 

Analysis of variance (ANOVA) was adopted to test H4a, H4b, and H4c.   

5.4 Result  
An alpha level of .05 was used for statistical tests. Except for demographic items, the 

research adopted the rest to factor analysis. Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy value is .959 ＞ .9, and Bartlett’s test of sphericity significance is .000 < .05. 

These items are quite suitable for exploratory factor analysis. Analysis used correlation 

matrix; extraction method is principal component analysis; rotation method is varimax 

with Kaiser Normalization. Therefore, three factors with 11 competencies/items 

remained: Factor 1 personality traits including four items, Cronbach’s alpha = .879; 

Factor 2 position includes seven items, Cronbach’s alpha = .931; Factor 3 virtual team 

contains seven items, Cronbach’s alpha = .933; The alpha value of the overall formal 

items (except demographic questions) is .969, which proved all had an adequate level 

of inter-item reliability. The cumulative contribution rate of the interpretable variance 

of the survey sample is 76.02%.  

Hypothesis 1-3 

The results of Hypothesis 1-3 are shown in Table 5-2. In general, the perception of 

personality is higher than the position in Hypothesis 1-3 from virtual taskwork, 

teamwork, and ICT aspects.  

Table 5-2 The results of Hypothesis 1-3 

Hypothesis Item F (3.84) P 

Hypothesis 1 VT_IDEA  376.566  .000 
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VT_RESOURCE  205.163  .000 

VT_ACTION  333.020  .000 

VT_EFFICIENT  298.091  .000  

Hypothesis 2 VT_IDEA  164.888 .000 

VT_RESOURCE  189.439  .000 

VT_ACTION  176.655  .000 

VT_EFFICIENT  124.039  .000  

Hypothesis 3 VT_IDEA  328.400  .000 

VT_RESOURCE  305.040  .000 

VT_ACTION  350.044  .000  

VT_EFFICIENT  244.566  .000 

Descriptive statistics have been calculated for the ease of task (TA_EASE, M = 5.39, SD 

= 1.089), for strategy of completing task (TA_STRATEGE, M = 5.43, SD = 1.019), and for 

taskwork (M = 5.408, SD = 1.003). To investigate whether virtual taskwork has a positive 

on the entrepreneurship competence (the position and personality traits), Linear 

Regression was applied, yielding results of position, F(1, 680) = 1114.107, B = .710, 

adjusted R2 = .620, p < .001, and personality traits, F(1, 680) = 1287.566, B = .740, 

adjusted R2 = .654, p < .001. Virtual taskwork positively affects both the position and 

personality traits. Therefore, Hypothesis 1 is accepted.  

Descriptive statistics have been calculated for trust each other (TE_TRUST, M = 5.63, SD 

= 1.028), the duration of the team relationship (TE_DURATION, M = 5.53, SD = 1.069), 

and teamwork (M = 5.577, SD = .981). To reveal the relationship between virtual 

teamwork and the effectiveness of entrepreneurship competence, Linear Regression 

was used. The result showed virtual teamwork positively affects the position, F (1, 680) 

= 1357.979, B = .753, adjusted R2 = .666, p <.001, and personality traits, F (1, 680) = 

1674.032, B = .789, adjusted R2 = .711, p < .001. Virtual teamwork or team relationship 

significantly affects EE in terms of the position and personality traits. Therefore, 

Hypothesis 2 is accepted.  

Various technologies (ICT_VARIOUS, M = 5.55, SD = 1.015), the frequency of usage of 

ICT (ICT_FREQUENCY, M = 5.42, SD = 1.095), the proficiency of usage of ICT 

(ICT_PROFICIENCY, M = 5.46, SD = 1.091), and ICT (M = 5.475, SD = .963) have been 

calculated. Linear Regression revealed that ICT are positive on the position F (1, 680) = 

973.811, B = .721, adjusted R2 = .691, p < .001 and personality traits F (1, 680) = 1520.808, 
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B = .792, adjusted R2 = .588, p < .001. ICT positively affects entrepreneurship 

competence: the position and personality traits. Therefore, Hypothesis 3 is accepted.  

Through multiple linear regression analysis with virtual teamwork, taskwork, and ICT as 

independent variables. Position and personal traits as the dependent variable. In 

equation (1), p = .000 < .05, adjusted R2 = .760 and in equation (2), p = .000 < .05, 

adjusted R2 = .828 without collinearity in both equations.  

Yposition = 0.398xTE+0.301xTA+0.177xICT     (1) 

Ytraits = 0.374xTE+0.258xTA+0.300xICT             (2) 

Hypothesis 4a-c 

The results of Hypothesis 4a-c employing one-way ANOVA are shown in Table 5-3.  

Table 5-3 The results of Hypothesis 4a-4c using ANOVA 

ANOVA was used to test for the differences of demographics (gender, education field, 

entrepreneurial family background, education degree, and entrepreneurial experience) 

on virtual taskwork. Female and male students are not different on the perception of 

Hypothesis Characteristic F Sig. 

Hypothesis 4a Gender 1.435 .231 

Education degree 2.807 .039 

Education field .393 .814 

Entrepreneurial family history 6.807 .009  

Entrepreneurial experience  2.864 .091 

Hypothesis 4b Gender 4.174 .041 

Education degree 1.844 .138 

Education field .335 .854  

Entrepreneurial family history 6.432 .011 

Entrepreneurial experience  3.401 .066 

Hypothesis 4c Gender 5.437 .020 

Education degree 4.246 .006 

Education field .678 .608 

Entrepreneurial family history 6.077 .014 

Entrepreneurial experience  2.770 .096 
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virtual taskwork for EE, F (1, 680) = 1.435, p = .231. Different education field could not 

affect participants’ opinion, F (5, 677) = .393, p = .814. Moreover, whether learners’ 

family has their own business or not, which would not influence their opinion on virtual 

taskwork, F (1, 680) = .818, p = .366. However, their own entrepreneurial experience 

affected their attitudes towards virtual taskwork, F (1,680) = 6.807, p = .009. Further, 

the higher the education degree of learners, the higher comment on virtual taskwork, 

F (4, 678) = 2.807, p = .039. Therefore, Hypothesis 4a is accepted for the education 

degree and prior entrepreneurial experience and rejected for gender, education field, 

and entrepreneurial family background. 

Additionally, ANOVA was used to test for the differences in demographics on the 

perception of virtual teamwork. Higher or lower education degrees could not influence 

the perception of virtual teamwork, F (4,678) = 1.844, p = .138. Additionally, 

participants from social science, natural science, and the other three fields had similar 

attitudes towards virtual teamwork in this survey, F (5,677) = .335, p = .854. And 

learners with or without entrepreneurial experience were not different on virtual 

teamwork, F (1,680) = 3.401, p = .066. However, female participants rated higher than 

those of males, F (1,680) = 4.174, p = .041. Further, learners without entrepreneurial 

family backgrounds rated virtual teamwork higher than others, F (1,680) = 6.432, p 

= .011. Therefore, in Hypothesis 4b, gender and entrepreneurial family background are 

accepted, and education field, education degree, and entrepreneurial experience are 

rejected. 

Further, ANOVA was used to test for the differences of demographics on the perception 

of ICT. There was no significant difference between education fields and the perception 

of ICT, F (5,677) = .678, p = .608. In addition, the entrepreneurial experience was not an 

impact variable at this point, F (1,680) = 2.770, p = .096. However, gender impacted the 

attitudes of participants, F (1,680) = 5.437, p = .020. Moreover, their entrepreneurial 

family background affected the perception, F (1,680) = 6.077, p = .014, and the higher 

education degree, the higher rated, F (1,680) = 4.246, p = .006. Therefore, in Hypothesis 

4c, gender, entrepreneurial family background, and education degree affect ICT. The 

education field and prior entrepreneurial experience are rejected. 

5.5 Discussion 
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F2F team learning is still mainstream in Chinese HEIs, although Chinese top universities 

create MOOCs on iCourse and XuetangX. Common pedagogical practice for virtual team 

learning is combined with the F2F environment to develop further amongst learners 

enrolled in HEIs. This study assumed that the performance of virtual team learning was 

affected by virtual teamwork, taskwork, and ICT separately, as well as their interactional 

impacts. Additionally, the probable influence of five demographic factors on virtual 

teamwork, taskwork, and ICT was assessed.  

5.5.1 Findings of virtual taskwork and the impact of demography on it 

The completion of virtual tasks lacks guidance from instructors in person and practical 

learning experience. At the same time, entrepreneurial tasks require capacities 

containing business administration, finance, law, and other related knowledge and skills, 

which highly requires participants professional in both their specific areas (depth) and 

other disciplines (width), namely T-shaped talents or enterprisers (Demirkan & Spohrer, 

2015; Chan et al., 2020). This is the reason that educators provide support for would-

be entrepreneurs to learn and rather not complete tasks alone when they lack 

experience in a virtual learning environment. Findings indicate that virtual taskwork 

impacts the effectiveness of EE in terms of entrepreneurial position and personality 

traits.  

From the area of position, would-be entrepreneurs should acquire competencies of 

finance, management, learning from experience, social networking, identifying 

opportunities, and taking action. Entrepreneurial opportunity recognition is a critical 

and complicated competence for (would-be) entrepreneurs. Identifying 

entrepreneurial opportunities needs three antecedents: schematic (or mental 

frameworks) richness, schematic association, and schematic priming, coming from 

entrepreneurial expertise, practice, and intention (Valliere, 2013). Furthermore, 

alertness to opportunities sourcing from prior knowledge or information related to a 

specific industry or target customers simulates the opportunities identification (Baron, 

2006). Moreover, spotting an opportunity requires the competence of innovation or 

creativity facilitated through orchestrating resources (Andersén & Ljungkvist, 2021). 

Although learners and instructors expend much effort and attention to identify 

opportunities, the learning result is still lower than expected on alertness to 

opportunities of starting a business. The minority understands the complexity of both 
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mastering industry trends and knowing the real needs of customers. Mobilization of 

resources, such as human, capital, or information resource, extends boundaries when 

completing tasks in a virtual team with the benefits of fewer costs and time than in the 

F2F team (Barnowska & Kozaryn, 2018). It has been proved that taking the initiative of 

entrepreneurial ideas to integrate resources is complicated. For one thing, finding the 

clients’ real needs should insight into the internal and external marketing environment, 

e.g., Porter's five forces model. For another, although learners come up with an ideal 

entrepreneurial project, being the early stage of starting a business, the nascent 

entrepreneurs need assistance from capital, technology, or human which predicts the 

gestation activities of firms (Davidsson & Honig, 2003). While nascent entrepreneurs 

lack social and capital resources, compared with the experienced. Teammates apply 

knowledge of management and finance to collective tasks, better understanding and 

remembering basis on Bloom’s Taxonomy. And solving problems inspires new ideas, 

especially when instructors encourage learners to apply new methods/tools, and 

another perspective (Guest & King, 2004). Therefore, virtual taskwork can facilitate the 

entrepreneurial competence of position, the sub-entrepreneurial competency. 

Personality traits related to entrepreneurs are hard to acquire because of stability in a 

short period. This study showed virtual taskwork statistically affects these traits, namely 

perseverance, self-efficacy, coping with ambiguity and risk, and creativity separately. 

For example, the completion of intentional assignments develops self-confidence and 

tenacity, leading to self-efficacy and perseverance (Olson, 2017). Educators assign team 

tasks for learners, considering learners’ learning needs and current learning status. 

During the process of completing virtual taskwork, learners know themselves and their 

teammates in depth, their performance improving through (individual and team) 

reflection and learning from others (Decuyper et al., 2010).  

The other findings are the effectiveness of the demographic items on the perception of 

virtual taskwork. With different education degrees and with/without entrepreneurial 

experience, participants rated differently on virtual teamwork. To complete 

entrepreneurial tasks, teammates need to master knowledge and competence of 

specific disciplines that learners with higher education perform better than the less 

educated. Students with the background of family businesses learned from observation 

and are directly or indirectly influenced by family experience when they adopt business 
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strategies. 

5.5.2 Findings of virtual teamwork and the impact of demography on it 

Teamwork or team relationship in a virtual team environment comes from various team 

activities organized by course designers. These activities facilitate teammates’ sharing 

cognition or knowledge, valuable for team performance or effectiveness, explained by 

shared mental models theory (Cannon-Bssowers & Salas, 2001). Then a cohesive team 

is formed through a trust and friendly team relationship (Salas et al., 2015). Team 

cohesion and team openness is positively related to team performance, moderated by 

the experience of communication media in a virtual team (Carlson et al., 2013). Hence, 

teamwork or team relationship has a causal association with the effectiveness of team 

learning. In this survey, virtual teamwork impacts the effectiveness of EE in terms of 

entrepreneurial position and personality traits in this study.  

When teammates have close relationships, compared to personality traits, 

competencies related to the entrepreneurial position, namely learners might acquire 

competencies of finance, management, learning from experience, social networking, 

opportunities identification, and taking action, are less impacted (see Table 5-2). It 

might be that team cohesion and team personality impact directly the personality traits 

of teammates, indirectly affecting entrepreneurial positional competencies through 

emotion and motivation (Molleman, 2005). In the position section, both cohesion and 

openness of the team are vital for sharing information and exchanging ideas to identify 

entrepreneurial opportunities and mobilize resources In an entrepreneurial virtual 

team. When adopting a virtual team method, participants should pay attention to the 

relationship amongst teammates utilizing increasing interest, solving conflicts, and 

improving trust amongst remoted teammates (Newman & Ford, 2021). The relationship 

is possible to extend their social networking across the world. Following the good 

construction of team relationships, teammates will share more personal information 

and further conversation. In a friendly environment, learners will unconsciously learn 

from peers, and their attitudes and behaviors influence the team atmosphere 

conversely. Nevertheless, one feature of a friendly team atmosphere is supporting each 

other, all for one and one for all (Baruch & Lin, 2012). The perseverance of teammates 

might promptly increase in a friendly and close environment. Teammates are open, 

trust, and have a cohesion (Goldstein & Gafni, 2019), which facilitates the completion 
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of collaborative tasks and the improvement of the learning (Xie et al., 2019). In the traits 

section, self-efficacy is a synonym of perceived control. Team cohesion positively affects 

perceived control in the online environment (Zhao et al., 2021). Thus, teamwork 

influences self-efficacy in a virtual team. Risk-taking or tolerance of ambiguity is the 

result of perceived control. Creativity comes with an environment where everyone 

shows their opinions freely and respects others’ ideas. Therefore, teamwork facilitates 

the position and personality traits of entrepreneurship competence. 

The influence of demographic factors is discussed here. Around two-thirds (62.3%) of 

respondents have no entrepreneurial family background that might be more beneficial 

for entrepreneurial practice in real marketing. In comparison, academic or school 

settings provide robust area knowledge, focusing on basic entrepreneurial knowledge 

and skills. Therefore, family education might affect entrepreneurial intention and 

practical competence, leading to better team relationships. When female learners act 

in the role of manager, they facilitate collaboration in a team and the gender 

composition of online learning impacts the team performance (Song et al., 2015; 

Beddoes & Panther, 2018). Kariv et al. (2019) studied that experienced entrepreneurial 

learners prefer academic projects for learning knowledge and nascent/wanna-preneurs 

might choose non-academic projects that focus on funding, marketing, etc., this study 

did not find entrepreneurial experience affect virtual teamwork/team relationship, as 

well as education degree and education field. 

5.5.3 Findings of ICT and the impact of demography on it  

Distributed teammates share opinions and experiences through threaded 

asynchronous discussion (Warkentin & Beranek, 1999; Jeong & Hmelo-Silver, 2016) and 

synchronous ideas exchange, which contributes to task completion and close team 

relationship. It is significantly different between ICT and the performance of virtual 

team learning in both position and traits section, being one critical aim of this survey. 

 In detail, the social media group provides asynchronous (text, audio, or recorded video) 

or synchronous (real audio or video) methods to successfully discuss and exchange 

ideas for completing missions, which are probable to build a new social network. During 

the process, teammates’ or peers’ opinions probably inspire others (brain-storming), 

broadening their minds and presenting innovative views. Classifying misunderstandings, 

helping struggling teammates, and reemphasizing shared goals happen in operating 
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synchronous meetings (Olson-Buchanan et al., 2020). Additionally, ICT devices can store 

and access all dialogues, learning materials, and other documents permanently and 

traceable on every participant’s device in case of compliance with data protection 

regulations. Leaners and educators instantly review all recorded course-related 

information to increase the frequency and possibility of communication and learning 

success. On the one hand, social media software can merge with other software. For 

example, business canvas applications can plug into the social media group. ICT 

provides more connective and collaborative possibilities because of the two features of 

usefulness and ease of use (Venkatesh & Davis, 2000). On the other hand, the 

collaboration and relationship among teammates are close so that the learning 

atmosphere is more supportive and friendly. The intrinsic and extrinsic learning 

motivation of learners, as well as their perseverance, are facilitated. Except for 

perseverance, other personality traits related to entrepreneurship competence also can 

be positively affected. For example, Web 2.0 and 3.0 combine participants deeply and 

bring new possibilities of creativity. The technology effortlessly combines with other 

cutting-edge technologies to enhance the quality of cooperation and even closer team 

relationships. Hence, ICT impacts the effectiveness of virtual team learning in EE. 

The findings of demography proved that entrepreneurial family backgrounds, gender, 

and education degree impact the perception of ICT in EE. Participants with 

entrepreneurial family backgrounds commented lower on the effectiveness of ICT. Luo 

et al. (2012) proved that business ties or Guanxi ties are indispensable for organizations 

in Mainland China than overseas. In the Chinese business environment, business ties or 

Guanxi ties are constructed by basing on fair exchanges and the principle of reciprocity. 

Enterprisers mainly cooperate with family members, good friends, and acquaintances 

on the periphery (Burt & Burzynska, 2017). In other words, their connection emerged 

from practical business or trade-based activities which are challengeable to acquire 

through applying virtual tools (Turnbull et al., 2021). With family entrepreneurial 

backgrounds, participants have more social ties that provide resources and the latest 

industry information. It has been investigated that ICT is beneficial for entrepreneurial 

activities. For example, ICT provides connections and links for female entrepreneurs 

with stakeholders in developing countries (Venkatesh et al., 2017). Participants with 

family members having a business have more methods and resources to acquire 
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entrepreneurship competence than others. The female’ ICT literacy is slightly higher 

than the male (Siddiq& Scherer, 2019), which can explain the reason for the difference 

of comments. Universities students gave higher than three-year college. The higher 

education, the higher evaluation (Paray & Kumar, 2020). In addition, the function of ICT 

is a communication tool that demands combining with other approaches. Hence, ICT 

undercovers that educators can advance the acceptance of virtual team learning 

through attaching technologies in EE courses. 

5.5.4 Findings on the correlation of three factors  

Multiple linear regression analysis explained how virtual taskwork, teamwork, and ICT 

might operate or affect the performance of virtual team learning in EE together. This 

study attempts to explore the interrelationships between the three elements of virtual 

team learning. Based on the Correlation Coefficient, technology possessed a higher 

correlation with both teamwork (.758) and taskwork (.753) than the correlation 

between teamwork and taskwork (.722) (see Equations 1 and 2). Taskwork and 

teamwork are two sides of team activities or behaviors in a F2F learning environment. 

While online or blended learning environment heavily depends on technical tools or 

devices to discuss and communicate. When to use ICT and how to use it affect team 

relationships (Parrish et al., 2021). When learners are accustomed to and have sufficient 

skills in information technology, they probably accept virtual team learning quickly, 

complete tasks successfully and efficiently (taskwork), leading to imitative team 

learning relationships with teammates (teamwork). Hence, the influence of technology 

needs to be considered when adopting virtual team learning.  

In this study, virtual teamwork is the most important factor in both equations of 

personality traits and position. In other words, the performance of virtual team learning 

mainly depends on the relationship among teammates for discussion and task 

completion. In addition, social media software is taken as a learning management 

system to distribute documents and announce related information in EE courses. This 

function of social media was especially adopted by many Chinese educators who did 

not or seldom apply official learning management systems to their daily teaching, 

learning, and classroom management. One reason is that educators need to spend 

much time on virtual groups, especially in large classes with over 40 students 

(McConnell, 2018). And the student-teacher ratio in Chinese HEIs offering 
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undergraduates was 17.4:1 in 2018 (MEPRC, 2019). ICT saves time for educators by 

organizing common questions and queries, improving learners’ well-being and 

academic performance (Samad et al., 2019). 

5.6 Conclusion and further research 
Under the teacher-centered circumstances and lack of learners’ independence (Yin et 

al., 2014), the approach to virtual team learning in campus-based universities is rarely 

adopted. Scholars, educators, and their stakeholders need to get feedback and collect 

data from instructors and learners. The team learning method encourages learners to 

share information and resource (Gikas & Grant, 2013). Taskwork, teamwork, and ICT 

are three critical mediators of virtual team learning, which affect the performance of 

virtual team learning for entrepreneurship competence in both personality traits and 

position. Compared with virtual taskwork and ICT, teamwork is the most vital factor in 

virtual team learning for entrepreneurship competence. To improve the effectiveness 

of virtual team learning, scholars, educators, and policy-makers need to focus on these 

three factors, especially teamwork. 

Meanwhile, academic researchers argued that the backgrounds of learners influence 

the performance of EE. This study statistically proved both educational degree and 

family entrepreneurial backgrounds affect virtual teamwork and ICT. Additionally, 

females and males are different in ICT. Plus, gender and entrepreneurial family history 

affect taskwork in this study. Therefore, instructional designers should consider gender, 

educational degree, and family entrepreneurial background when implementing an 

entrepreneurial course by the adoption of virtual team learning.  

This current study shows several main limitations that need to be solved and discussed 

later. The variances are discussed in general which contains teamwork, taskwork, and 

ICT, as well as five demographic moderators. When collecting data, responses’ answers 

are extreme, namely, all items are “totally agree” or “totally disagree”. One 

entrepreneurial teacher told researchers: “I totally agree on each item. I really want to 

use educational technology.” But others’ reasons cannot be collected by this 

questionnaire survey. The forthcoming study aims to provide qualitative data to 

uncover the underlying factors in greater detail. In addition, all items are perceived from 

an individual aspect. Further research might analyze the perception from individuals, 
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teammates, and tutors (Zhao et al., 2021). Although this questionnaire survey method 

can collect data from a broad-spectrum, it might disturb validity of this study. To be 

more concise, However, the impact factors are complicated and many factors need to 

be controlled. An experimental setting might be adopted in further research to avoid 

internal and external validity threats. Since the responses from various HEIs located in 

the developed area (Yangtze River Delta region) of China, they cannot be represented 

as the general situation in the whole of China. The next research might conduct 

interviews and questionnaire surveys to collect data from other Chinese areas.  
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6 Investigating digital entrepreneurship competence in an online 
practical program 

6.1 Introduction 
EE course is one compulsory module for all enrolled learners in Chinese HEIs, both 

colleges and universities, with two credits, aiming to cultivate future enterpriser and 

entrepreneurship identity, entrepreneurship mindset, as well as entrepreneurship 

professorships (Heinonen & Poikkijoki, 2006; Fayolle & Gailly, 2008), leading to self-

employment after graduation being a trend, as well as the booming of entrepreneurial 

matches or competitions. EE, different from science, technology, engineering, and 

mathematics (STEM) fields, cultivates learners’ social competence in launching a new 

venture and being innovative employees, such as communication, collaboration, and 

initiation. The challenge of online EE is that distributed learners lack physical space to 

communicate during course breaks and cannot find hints and information through body 

language (Chen et al., 2021). Thus, “learning by doing” or starting a real business, an 

essential characteristic of the EE (Donnellon et al., 2014; Forster-Holt, 2021; Gibb, 1996; 

Liguori & Winkler, 2020), is difficult to conduct by distributed learners and instructors, 

especially lacking social relations between entrepreneurs and their co-founders' 

communication. However, the online practical entrepreneurship training program (O-

PETP) is not limited to location and time, especially regarding the shortage of 

experienced EE teachers and other educational resources in the HEIs (Powell, 2013). 

The O-PETP outlines core steps to support authentic learning where pitching real 

projects and writing self-reflections enhance learners’ entrepreneurship performance 

in the near future (Kassean et al., 2015; Miles et al., 2017).  

Digital transformation and the drastic development of digital technologies bring new 

entrepreneurial opportunities to start-ups, stand-ups, and scale-ups of almost every 

economic sector (Hu\djek et al., 2019; Kraus et al., 2018), especially that Information 

technology eliminates the risk of a shortage of resources for small businesses (Boyles, 

2011). Would-be entrepreneurs with higher education backgrounds have privileges 

(Davidsson & Honig, 2003; Kourilsky & Walstad, 2002). Starting a digital business is 

appropriate for undergraduates with fewer social resources and networking than those 

with experience. Learners who master digital entrepreneurship competence easily 
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launch a digital venture successfully. Scholars combine digital competence and 

entrepreneurship competence as two separate equal sections or digital competence as 

a subordinate element (e.g., Hu\djek et al., 2019; Kurmanov et al., 2020; Ngoasong, 

2017) whereas the digital entrepreneurship competence framework (EmDigital) with 

detailed indicators is more scientific and goes further than the other research (Prendes-

Espinosa et al., 2021). The framework is a well-structured model containing broad and 

theoretical elements highly relevant to successful digital entrepreneurs, which is scarce 

in Chinese, English, and other languages world.  

The application of this model in practice, however, needs to be further demonstrated, 

and founders’ digital entrepreneurship competence is little mentioned in the digital 

entrepreneurship field (Gimmon & Levie, 2010; Kraus et al., 2018). Therefore, the 

current study adopts this framework to evaluate the effectiveness of this O-PETP in 

practice. In the following sections, Section 2 interprets practical EE and digital 

entrepreneurship competence, and research questions. The description of the 

methodology is in Section 3. Section 4 displayed findings and results. The discussion is 

in Section 5. The last section concluded with a conclusion, the shortcomings of this 

study, and possible further study. 

6.2 Theoretical framework 
6.2.1 Online practical entrepreneurship training program 

At the tertiary education level, innovative and entrepreneurship schools or centers 

provide lectures, activities, and accelerators to start and run a business in a budding 

period with investors’ support and mentors' guidance. Colleges and universities face 

many challenges, such as experienced entrepreneurship as educators, which is 

disproportionate in the entrepreneurship instructors, a high-quality curriculum system, 

individualized instruction, and an entrepreneurship education ecosystem (Belitski & 

Heron, 2017; Cui, 2021; Krueger, 2007; Weiming et al., 2016). Based on the dearth of 

entrepreneurship resources, educators and administrators invite mentors with 

entrepreneurship experience and resources outside of schools. Given the broadly 

distributed Chinese participants from HEIs and the Zero-COVID public health policy by 

the Chinese government, online entrepreneurship training programs can organize 

distributed learners with varied demographic and academic backgrounds. Learners 

complete a project with distance members, helpful to learn from each other and 
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extending social networking for the potential enterprise.  

The online practical program was started by our team organizer in the spring of 2022 

and the current short lecture is an updated P-OETP that focuses on digital 

entrepreneurship competence. The current entrepreneurship training program focuses 

on education “through entrepreneurship”, namely learners’ starting a new business 

(Gibb, 1996). The program will be analyzed from three key elements of pedagogy, 

namely learning, teaching, and curriculum since online setting is special for both 

learning and teaching, not only learning (Garrison et al., 2003; Sirelkhatim & Gangi, 

2015). 

Educators have some freedom to provide educational technology tools for effective 

online entrepreneurship education to enable learners’ distance learning, such as social 

media, serious games, and AI (Knox, 2022; Liguori & Winkler, 2020; anonymous). 

Quantitative research proved that social media group benefits online team task 

completion, as well as team coherence (anonymous). In this study, distributed 

teammates communicate and exchange information about their ongoing projects on 

WeChat. An entrepreneurship learning platform is constructed with structured 

guidance and detailed steps (one is on three times convergent and divergent 

entrepreneurial ideas to match problem/solution match. The other examinates 

market/customers match from marketing, finance, law and etc.) for entrepreneurial 

learners and educators, adopting Google’s three hours design sprints that simplified 

Stanford Design School’s version. 54,265 Chinese users registered on this system until 

Oct. 2022. We used two main functions of this learning management system: Tinder 

Festival and Accelerator Camp to conduct the entrepreneurial certain steps with fixed 

tools and visualize team efforts. Tinder festival matures enterprising ideas by two times 

convergent and divergent thinking. Accelerator Camp makes ideas into new products 

or services further. Lark is a platform for submitting homework and attending lectures. 

It is also a team collaboration platform to share course resources and communicate 

with participants. The three applications provide connections among learners and 

detailed learning flows to self-regulation learning and online team learning during the 

eight-week initiative program. 

84 participants registered for this one-hour online lecture and 67 completed eight times 

lectures and seven times homework. One mentor and ten tutors (five teachers and five 
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students) supported online learning. The course consists of two main parts: 

entrepreneurship competence and digital competence. The two sections were 

combined and displayed in Tinder Festival, opportunity identification, the introduction 

of entrepreneurship, team building, the introduction of digital entrepreneurship, 

product designation, product operation, and the final pitch. The first seven lectures are 

closed and the last session is open to anyone interested.  

Entrepreneurship education methods, case studies, guest speakers, lectures, serious 

games, and entrepreneurship simulations, are appropriate to various entrepreneurial 

content and objectives, such as entrepreneurial knowledge, skills, and mindsets (Byrne 

et al., 2014; Fayolle, 2018; Hägg & Gabrielsson, 2019). To improve entrepreneurial 

behaviors and subjective impact measures (i.e., intention and motivation), involving a 

practical entrepreneurship training program enables students to learn from experience, 

reflect on their behaviors, and update their skills for the next round of venture creation 

(Rasmussen & Sørheim, 2006; Colombelli et al., 2022). Entrepreneurship education 

simulates entrepreneurship process, leading to learners learning from behavior or 

doing, bridging theory and practice and is useful to cultivate entrepreneurship 

performance as well as entrepreneurship intention (Forster-Holt, 2021; Kassean et al., 

2015). Digital technology (digital artifacts, platforms, and infrastructure), as an enabler 

and/or outcome, reshapes entrepreneurship in such as the venture creation process, 

digital business model, and ecosystem (Nambisan, 2017; Sahut et al., 2021). Technology 

literacy and professional background are prerequisites for digital entrepreneurs. Except 

for digital technology and entrepreneurship theory, digital entrepreneurship education 

emphasizes integrating digital technology with entrepreneurial theory deeply such as 

digital marketing and digital product, which is an apparent difference section from 

traditional entrepreneurship learning and teaching. 

The experiential learning method is mainly conducted in face-to-face settings. Although 

an online experiential program attempts to remedy the shortcomings of experienced 

teacher resources, an online learning environment short of interaction happens in local 

communities, for example, would-be entrepreneurs and capital investors meet in the 

University café in Silicon Valley. Thus, entrepreneurship pedagogy needs to be further 

considered in learning, curriculum, and teaching. Additionally, there are few 

experimental studies that summarize feedback from both teachers and learners. To 
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facilitate online education in the field of social science, our first research question is 

displayed below:  

Q1: How is the feedback on the online practical entrepreneurship training project?  

6.2.2 Digital entrepreneurship competence 

This current research focuses on the performance of digital entrepreneurship 

competence. Research hardly balances digital competence and entrepreneurship 

competence in the model of digital entrepreneurship competence (e.g., Kurmanov et 

al., 2020; Ngoasong, 2017). Prendes-Espinosa and her colleagues (2021) constructed a 

digital entrepreneurship competence framework, EmDigital. The EmDigital framework 

can be employed for the descriptive assessment of HEIs students (Prendes-Espinosa et 

al., 2021). Our second question analyzed learners’ digital entrepreneurship competence 

after the O-PETP by using this digital entrepreneurship competence model.  

The dimension, the identification of opportunities, is the first stage for venture creation. 

Although digital entrepreneurship competence is essential for entrepreneurs, lucrative 

opportunities (Gartner, 1988) underpin the success of venture creation. Opportunity 

identification needs to be close to customers and sensitive to the market for digging 

into real customer needs and pain points (Morrison et al., 2003). Learners need to 

search for appropriate knowledge, skills, and methods in solving ill-structured and 

open-ended real questions (Krueger, 2007). Discovering opportunities in certain places 

timely, enhancing value prospects, and anticipating changes are requirements of 

opportunity identification. With the moderating of knowledge and cognition, would-be 

entrepreneurs target customers and use tools (i.e., value proposition canvas) to 

evaluate opportunities (Wood & Williams, 2014). Schumpeter regards entrepreneurs 

are innovators who break the equilibrium of the economic status quo and discover new 

opportunities (disruptive innovation). The relationship between entrepreneurship and 

innovation: entrepreneurship is a sub-process of innovation, transferring new 

knowledge into a business (Hindle, 2009). However, Kirzner (1983) emphasizes less 

innovation and more on undetected imperfection. For entrepreneurs with higher 

education backgrounds, innovative entrepreneurial opportunities are more attractive. 

This research emphasizes the innovation of ideas and opportunities.  

Q2-1: How is learners’ digital opportunity identification competence after O-PETP? 

Action preparation is a synonym for action planning is the last stage before 
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entrepreneurs’ initiation. Success orientation entails prospecting in professional 

consulting, business planning, and cost evaluation. Professional consulting, especially 

entrepreneurship experts as educators is essential for learners to be real entrepreneurs 

(Krueger, 2007). The cost of a digital startup is lower and easier to evaluate, compared 

to a traditional industry (Felin et al., 2019). We instead business model of business 

planning. For one side, effectuation as our EE theoretical framework focuses on what 

we have and then uses existing resource to design products or services. Business 

planning is based on a causal process that emphasizes what products we want to launch 

and mobilize resources later (Sarasvathy, 2009). On the other side, the designers did 

not entail business planning in the indicators, which leads to users roughly considering 

business planning as a business model. Therefore, three indicators relevant to business 

planning are almost the same as a business model in the EmDigital framework. 

Leadership is a vital element in the digital entrepreneurship (Basly & Hammouda, 2020). 

The nature of leadership is about constructing relationships with others such as co-

founders, employees, and customers (Walsh & Martin, 2022). Individual identity in 

entrepreneurship is considered as taking on an entrepreneurial role, influencing 

behaviors and thoughts (Crosina, 2018). Digitalization has a crucial role in 

entrepreneurial identity and formulation of the identification (Mmbaga et al., 2020). 

The creation and management of digital entrepreneurship identity is a new task for 

digital entrepreneurs. Management competence is taken as essential by venture 

capitalists when they invest in start-ups (Storey & Greene, 2010). An old saying: “You 

can have a good idea and poor management and lose every time. You can have a poor 

idea and good management and win every time” (Kaplan et al., 2009, cited by Gladstone 

and Gladstone, pp.91-2). The founders and angel employees need to assume social 

responsibility, although the organization is in the startup stage. Here are two sub-

questions: 

            Q2-2: How is learners’ action planning competence after O-PETP? 

Q2-3: How is learners’ management competence after O-PETP? 

Initiation is when participants start to launch a product or service and collaboration 

goes through the whole entrepreneurship process. The initiation means not an initial 

stage (similar to action planning), but an initial development defined by Gruber (2002) 

where the processes of starting a business have been set up. The would-be 
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entrepreneurs launch digital channels to broadcast digital services and products. The 

digital entrepreneurship identity starts to be created among agents and its generated 

data needs to be managed. Venture creation and digitalization are deeply intertwined 

in the initial executive stage. Communication happens in both online and offline 

contexts among co-founders with the assistance of ICT. Co-founders’ entrepreneurial 

collaboration, especially remoted ones require specialized tools to standardize the 

procedures of venture creation for beginners (e.g., Tinder Festival). The digital minimal 

viable product (MVP) is launched, might be overturned by releasing a brand-new 

product. The entrepreneurs directly communicate with customers, get first-hand 

feedback, and gain practical experience, leading to irritating the detail of the business 

model, product, or service. Here is the last question: 

Q2-4: How is learners’ initiation and collaboration competence after O-PETP? 

Although we separated digital entrepreneurship competence into four segments, they 

are intertwined in fact. Here the O-PETP attempts to simulate real entrepreneurial 

process and its standardizing. This is a simulation or even a real venture creation, not 

the typical gamification of launching a business since students’ projects might gain 

angel capital and continue to conduct their business models after this online program. 

Educators and learners can manipulate and conduct steps by themselves on our 

entrepreneurship learning management system. Thus, practical activities provide a 

chance to utilize and master opportunity identification, action planning, initiation and 

collaboration, and management & safety. Online entrepreneurship training programs 

can release the dearth of experienced teachers and the restriction policy. Therefore, 

practical entrepreneurship training programs might facilitate learners' digital 

entrepreneurship competence, increasing entrepreneurship intention and connecting 

theory and practice (Mmbaga et al., 2020). 

6.3 Methods 

The study was conducted to collect feedback on an O-PETP and assess learners’ digital 

entrepreneurship competence from September 20 to November 5, 2022 (eight weeks). 

There are three consultants for the research method. One consultant is a German 

online educational expert for the instruction design of the O-PETP, one is a business 

administration educator for the questionnaire and interview outlines and the third one 

who owns a business is a practical entrepreneurship expert at two Chinese top 
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universities for selecting learning content. Two main methods, namely questionnaire 

survey and semi-structured interview complemented each other to collect quantitative 

and qualitative data, additional data supplied by such as individual reflections, team 

works, and forums. 

6.3.1 Questionnaire 

Questionnaire design 

The teacher questionnaire with 17 indicators and the student one with extended 

competencies with 52 questions were designed by authors on the basis of the EmDigital 

framework. In the teacher questionnaire, the explanation of two sub-competencies, 

leadership and motivation & perseverance, is composed of two separate elements, 

divided into four competencies. In the learner questionnaire, because of the same 

cause, seven of 45 indicators set by inventors of the EmDigital framework were 

exploded into 14. We have a table below with interviewees’ demographic information 

(i.e., major and grade). The questionnaire is non-anonymous and collects their gender 

and name, corresponding with their individual homework and team tasks.  

Participants 

The program participants were recruited from nine Chinese HEIs. They are 

undergraduates and major in different fields, i.e., business, computer science, biology, 

and music. N = 84 students passed the initial interview organized by the tutors of each 

group. There are five groups. Students in four groups study at the same universities or 

colleges where their tutor work and the four tutors guided them online and offline. 

Whilst learners come from different institutes in one group and completed their tasks 

online (Group 1).  

Data collection and analysis 

The study collected quantitative (assessment questionnaires from teachers and 

students) to answer the pointed two main questions. The mentor and researcher 

introduced and encouraged all students to fill in the self-reported questionnaire during 

the last online lecture. N = 48 students completed it non-anonymously in two weeks. 

Five tutors were invited to assess students’ achievement by using a shortened 

assessment questionnaire and four completed and sent it back. After four tutors 

quantitatively and qualitatively analyzed eight projects through a modified EmDigital 

framework that was graded from 1 (really bad) to 5 (really good), as well as students’ 
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individual reflections, one researcher discussed with each tutor and agreed on the 

assessment to achieve high reliability and validity. We used Jupyter Notebook with 

Python 3.0 (freely available) to analyze questionnaire data and Matplotlib to visualize 

the results.  

6.3.2 Interview 

Interview design 

Because respondents easily remember their successful experiences, an interview can 

go further to know the reasons and get responses in depth (Storey & Greene, 2010). 

The interview questions with twelve questions (six questions about digital 

entrepreneurship competence, five about the program, and one background question 

about their entrepreneurial experience and detailed interpretation) were designed to 

collect qualitative data. We analyze the feedback of O-PETP on curriculum, teaching, 

and learning. The other part of the interview outline collected students’ feedback on 

four sub-digital entrepreneurship competencies and their individual reasons.  

Interview conduction  

To avoid only successful learners responding to our interview requirements, we sent 

messages to all who positively replied to us during the questionnaire survey invitation. 

Meanwhile, we interviewed students who completed their individual homework and 

tutors who guided students’ practical projects. Interviews were recorded with the 

interviewees’ agreement. N = 15 students and N = 4 tutors were interviewed voluntarily. 

The duration of the interview is 40.45 mins and 48.71 mins separately. The basic 

interviewees’ information was shown in Table 6-1. 

Table 6-1 The Demographic Information of Student Interviewees 

Interviewee Group Grade Gender Major Role  Number of 

Experience 

Year 

Online 

G1-8 G1 4 Female Accounting CEO 2 Y 
G1-9 G1 2 Male Business mgt CEO 1 Y 
G1-15 G1 3 Female Accounting No 2 Y 
G1-20 G1 1 Female Food science No 0 Y 
G1-24 G1 1 Male Computer science No 0 Y 
G1-26 G1 2 Male Music No 1 Y 
G2-5 G2 2 Female E-marketing No* 0 B 
G2-11 G2 2 Male Marketing CEO 1 B 
G2-17 G2 1 Female Marketing No 0 B 
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G2-18 G2 1 Female E-marketing No 0 B 
G3-7 G3 4 Male Finance CEO 2 B 
G3-8 G3 4 Female Industry design No 2 B 
G4-6 G4 4 Male Music CEO 2 B 
G4-17 G4 4 Female Finance No 0 B 
G5-9 G5 3 Female Environment design No 1 B 

T1 G1 N/A Female Management Tutor 0 Y 

T2 G2 N/A Male Computer science Tutor 2 B 

T3 G3 N/A Male Construction Tutor 0 B 

T5 G5 N/A Male Art design Tutor 14 B 

*G2-5 was a real manager in her team, B=blended. 

Data analysis 

Recorded audio was transferred into text coded using NVivo. Deductive codes were 

derived from the theoretical foundation and framework presented above. For the 

analysis of research questions, we used word frequency and thematic analysis based on 

the deductive codes as well as newly generated inductive codes. 

Other data 

The learning management system recorded the results of the first three times of team 

project procedures. And the left four times of team tasks were uploaded on Lark, as 

well as learning content. Additionally, learners read four recommended books and 

wrote reflections with more than 300 Chinese words on Lark where the mentor set a 

Question and Answer (Q&A) forum. The individual reflection is a structured document 

containing four sections: objective, reflective, interpretive, and decisional (ORID), 

reflected seven times in lectures. Three researchers (one mentor and two tutors) assess 

and check students’ individual and team homework. 

6.4 Results  

6.4.1 Findings of the online practical entrepreneurship training program (RQ 1) 

This eight-week project is updated based on the second version by decreasing the 

content of Web3, because of its difficulty for novices, increasing entrepreneurship 

theories, and keeping the team’s practical tasks, the details discussed thereafter. The 

main points of feedback on O-PETP from both tutors and learners were drawn in Figure 

6-1. 
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Figure 6-13Concept map of main points of O-PETP 

Curriculum 

The results of the curriculum are interpreted from curriculum content, extra learning 

material, curriculum design, and practice thereafter.  

Curriculum content, such as entrepreneurial theory (effectuation, design thinking, and 

lean startup), entrepreneurial opportunity identification, digital product design and 

operation, and entrepreneurial team were distributed each week. Students need to 

design digital products, complete team e-books, and evaluate their teammates, as well 

as their individual lecture reflections. Interviewees’ favorite section of the curriculum is 

digital content (N = 6), entrepreneurship theory (N = 6), and the utilization of technology 

tools (N = 3) separately. Broaden of the horizon was mentioned by two students and 

two tutors and one student mentioned the well-organized curriculum is useful to train 

his thinking logic. Digital content introduced the basic concepts of a decentralized 

autonomous organization (DAO), non-fungible token (NFT), and the operation of digital 

products or services. The mentor introduced tools to design a digital prototype for 

learners without programming and designing skills. In the last four weeks, students 

from other majors spent much time learning programming (N = 77) and designation (N 

= 71), aiming to design a digital product (e.g., digital game, NFT, or mobile application). 

The mentor encouraged students to master programming as a basic skill. However, the 

learning content is not professional in both programming and designing and students 

also need to spend vanish quantity of time on the given tools (e.g., Bubble) (T2 and T5). 

The second group tutor (T2) pointed out that learning applications cannot replace 

learning computer science infrastructures and core skills. And basic programming 
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language is not a threshold for our students, for example, Python is developer-friendly. 

While the fifth group tutor (T5) took opposite opinions on digital content. He thought 

not all learners need to master programming language and computer science deeply 

while knowing basic knowledge and skills is essential. Meanwhile, he thought 

recommended designing software applications that are only useful for laymen but they 

are not easy to learn. One student also mentioned that tools cannot work and their 

function was limited (G3-8).  

To help self-learning after each lecture, the course designer provided extra links and 

materials for further reading. Students mentioned the extra reading materials with 300 

Chinese characters reflection each work was too stressful and they cannot finish them 

timely for both three years of college and university students, which leads to a lack of 

deep thinking. Slightly more than half of the interviewees (N = 10) had negative 

comments on reading reflection homework. Mainly because they cannot complete this 

task in high quality and they still had a learning burden of their major learning. One 

tutor (T1) said: “If the order is too hard to be completed, do not issue it” (T1, personal 

communication, November 21, 2022). Furthermore, T4 mentioned that reading book 

reflection was superficial and theoretical, leading to a shortage of time for practice. T1 

also said: “Mr. Yin taught students studying in a high-ranking university. The course is a 

part of their major’ requirement and that class is a small group with 16 students. So high 

strength course requirement is not a problem (and) high-level requirement is not a 

problem. But the environment of this course has changed. It is not a course attending to 

acquire credits. This course assembled with a workshop and practical task. The previous 

students had no time problems. This practical program needs software and hardware 

support.” Additionally, three students mentioned the links were unavailable because of 

Chinese internet policy. Two interviewees thought English learning material was 

difficult to read and understand. 

Students and tutors agreed with the curriculum design in general. However, the second 

group had a discussion together after the last lecture and the attendee gave feedback: 

the teaching content of each lecture should be specific and the broad learning content 

can be given additional learning materials and links for self-regulation learning. The 

tutor of Group 5 (T5) also mentioned the amount of course content was too massive 

and the course is not their major course, being extra pressure for learners and 
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decreasing learning motivation.  

Two tutors mentioned that the course had too much theoretical interpretation and less 

chance to train learners’ practical competence. One tutor who attended the second 

time of online program told us that the mentor moved practical content and guidance 

to tutors who should guide learners after class (T1). The practical section is controversial 

since the learning performance is lower than expected, although the course designers 

emphasize ‘learn by doing’ and the project team was formed and conducted at the first 

lecture. But this program was still more practical than the entrepreneurship curricula 

open by their universities (N = 2). Three experienced learners dropped off after the first 

course since they felt the course was too theoretical, as mentioned by their tutor. Two 

interviewees hope that the course can facilitate learners to design a product within a 

potential market. One student interviewee who ran a tea shop one year ago pointed 

out that the practice cannot take action well and students cannot take their own 

responsibility (G4-6). But he would recommend this course because the course contains 

key points of how to start a business.  

Learning  

Through categorizing the interview materials, online learning, learning motivation, 

learning methods, and team learning are shown in detail.  

Interviewees (N = 2) mentioned clearly that online learning and collaboration are not 

enough and lack team cohesion. Online teaching negatively affects learning since the 

course has less learning pressure and supportive activities to push them (G1-15). One 

interviewee said blended learning is the best way (all participants meet at least one 

time in person) and organizing more online activities for each team to increase social 

presence (G1-8). Learning in an online environment makes learners cannot keep focus 

on their tasks well. They are easily distracted and struggle with making brainstorming 

activities (N = 3).  

Almost half of the interviewees (N = 7) hold a learning motivation that is inconsistent 

with the course objective of inspiring venture creation. Attending this project is part of 

their graduation project in Group 3 or gains an extra course score in Group 4. These 

attendees took this program as a compulsory course without higher expectations (i.e., 

start a venture). One interviewee mentioned they set a common learning objective in 

the beginning, which facilitates the course with high quantitative and qualitative results 
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(G2-18). While the other interviewee said their team had not achieved a clear common 

goal at the beginning (G1-15). T5 mentioned entrepreneurship learning motivation was 

high before joining this program. However, learning motivation decreased drastically 

after the first one or second lecture. One reason is course designers did not give clearer 

guidance for practical tasks. To complete their entrepreneurial projects, attendees 

need high and consistent learning motivation (G3-7). And the course designers should 

provide sufficient scaffolds. If possible, the teachers encourage and push learners and 

their teams to report their projects two or three times during the lecture (T1). By this 

method, they can complete tasks on time with high quality, which in turn increases their 

learning motivation and active learning. Interviewees (N = 15) told us their motivation 

slightly improved and one mentioned team collaboration facilitates her learning 

motivation (G2-18). Additionally, students (N = 11) applied for joining the following 

project to continue improving digital entrepreneurship competence. Six students 

acquired new learning methods, team learning (N = 1), skimming reading (N = 2), 

reflection (N = 2), and ways to improve efficiency (N = 1) separately. Thinking is deeper 

and more logical than before (N =3).  

Based on the recorded team homework in Lark, we continue to analyze their learning 

from team aspects. 18 students (21.43%) cannot complete their individual reflection on 

each lecture more than three times (NG1=5, NG2 = 9, NG4 = 3, NG5 = 1). The second and 

the fifth group have higher retention than other groups with 100% and 92.31% 

separately. Except for the first group, other team tutors organized their students to 

meet in person at least one time. For example, the third group of students consulted 

their tutor four times, and the tutor provided five times chances to visit local business 

organizations in person. Additionally, the entrepreneurship training project is highly 

connected with their dissertations, namely, the course is a section of the senior-year 

students’ graduation work. Without any face-to-face connection and communication, 

the first group’s retention rate is 80.77%. Between the last but not least lecture and the 

last one, students were encouraged to make an appointment to present their projects 

and report their questions at that time in Group 1. One student mentioned: “We 

discussed making an appointment with the tutors. But until the last minute, the other 

teammates didn’t say anything in our WeChat group. I was really angry and felt pity. 

But the ‘CEO’ didn’t encourage us. I kept silent and lost the chance” (G1-24, personal 
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communication, November 16, 2022). Two of the six teams chased this communication 

opportunity positively. Lacking team cohesion or learning motivation, the other teams 

failed to report their team project and were not recommended to present a pitch at the 

last lecture.  

Teaching 

We distributed teaching themes into guidance from both mentor and tutor, teaching 

method, course length, and other ten themes. The details are shown in Table 6-2. 

Table 6-2 Subtheme of teaching from Interview data 

Subtheme Number of 

Interviewee 

References 

Guidance from both mentor and tutors 16 37 

Practice teaching 14 25 

Course length 6 6 

Teaching method 6 7 

Interaction with mentor 5 5 

F2F is better 2 2 

Separate learning tasks 2 3 

Teaching experience 2 3 

Professional teacher 1 1 

Tasks too heavy 1 1 

Preview learning content 1 1 

Internet has problem 1 1 

Individualized teaching 1 1 

Class belonging 1 1 

Learners approved lecturer gave a lecture each week and tutors guided their projects. 

Regarding theoretical tasks, the tutors need to score and comment on students’ 

individual and team homework, which made students correct their misunderstandings 

of learning content (N = 3) and felt the tutor paying attention to them (N = 2). However, 

students need more guidance and scaffolding to complete practical tasks with high 

quality (N = 5). The online interaction between the mentor and learners is not enough 

either (N = 5). Although the mentor pointed out the shortcomings of all projects one 

time, learners prefer timely feedback each week. Because the tutors and learners of 

Group 1 were not familiar with each other, T1 mentioned: “We have difficulty guiding 

them (distributed students) and cannot push them too much. All teams should present 
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their projects three or four times and teachers should attend their presentation”. 

Without after-class explanations by tutors, learners cannot absorb learning content 

sufficiently (N = 3). 

Two groups (Group 2 and 4) organized activities to know each other. T2 arranged an 

opening ceremony and even grouped the learners based on their interests before the 

training program. The mentor asked all students to post entrepreneurial ideas and the 

attendees chose one they liked. Then the students were regrouped by ideas and 

interests. Regarding our Q&A forum, two interviewees liked it and two tutors thought 

the forum was not used enough. Our online forum stored 22 answered questions asked 

by ten students (12.20%) and one tutor (16.67%). The highest attendance frequency is 

one student who asked six questions and one tutor who wrote down four times. One 

student mentioned she cannot follow new questions on the forum (G2-18). T2 pointed 

out a course belonging (belongingness of the course) is important for students.  

Interviewees (N = 5) found the lecture length need to be extended. Because the 

teaching knowledge is too much and the interaction is not enough (N = 4). Three 

interviewees suggested extending it to one and a half hours whereas one interviewee 

cannot have any longer time for the lecture. Two students want to exchange their ideas 

with the mentor and get feedback directly during the lecture, which can understand the 

learning content well to facilitate learning and taking action. The learners from different 

universities can communicate and get fresh ideas and depth of understanding (N = 2). 

Course designers need more support from enrolled HEIs and the local communities (T2). 

For this reason, learners from two groups learned together in a classroom and they 

discussed learning contents together, remedying the shortage of interaction in the one-

hour lecture, disrupted by COVID-19.  

Two tutors argue the mentor had no teaching experience to teach and tutor students 

from non-highly-ranked universities. These students with lower learning motivation 

and enthusiasm need a nudge or even a strong push to complete their team tasks. 

Encouraging learners is essential when they want to give up and students need pressure 

from the teacher's side. In the beginning, the mentor mentioned kicking out the failed 

students, but this rule didn’t execute (G4-6). The students want to get pressure and 

encouragement from the mentor. Because good or bad performance has no significant 

influence on their further learning (G1-15). 
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The combination of theory and practice learning methods is attractive to all participants. 

Five interviewees pointed out that lacking practice standards or clear practical learning 

aim to guide and complete practical tasks, which leads to learners being confused about 

how to make a digital product and a wide gap in the quality of outputs. Two tutors with 

entrepreneurship experience suggested a practice guidebook for learners to follow. Or 

the mentor gave clearer explanation during the lecture. One tutor disagreed with it 

because of the uncertainty and innovation of entrepreneurship and agreed to a clearer 

practice learning objective (T1). With regard to the practice guidance part, one tutor 

who has 14 years of entrepreneurial experience and runs a design venture now, 

criticized the curriculum designers heavily. He mentioned: “We lack practical products 

at the end of the course. The tutor doesn’t have teaching experience in practice learning. 

The individual reflection with four parts is helpful. However, the project guidance has no 

clear assessment indicators” (T5, personal communication, November 14, 2022). 

One practice learning objective is to make an MVP and present it at the last lecture. 

However, they started this task in the middle of this course and many students had no 

learning motivation to design a digital product. The mentor should let students know 

this learning objective in the beginning and completing individual reflection and 

theoretical homework is not enough (T5). And this makes no MVP was designed and 

executed (N = 3). Two tutors said we should give students more time to identify 

opportunities before they started their team tasks because this part is complicated and 

a good idea will be easily taken into action instantly.  

The mentor posted the learning content in advance for learners’ preview. T5 suggested 

inviting professional mentors to teach computer science and designation to help 

students master skills faster. Two interviewees pointed out each student learns 

different content (programming, designation, and management) in light of their 

interests and background.  

6.4.2 Digital entrepreneurship competence (RQ 2) 

The quantitative data come from student self-reporting as shown in Figure 6-2 (on the 

left side, the top left is opportunity identification, the top right is action planning, the 

bottom left is initiation and collaboration, and the bottom right is management) and 

teacher assessment (the tutor of the fourth group did not participant) in Figure 6-3, 

supplied by 19 interview data.  
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Figure 6-24The distribution of four competencies from learners' self-reporting 

 
Figure 6-35The distribution of four competencies from tutors’ assessment 

Digital opportunity identification 

The distribution of digital opportunity identification has two peaks around 3 and 4 in 

Figure 2. This sub-competence is the highest score marked by tutors’ assessment (Mt = 

3.50, SD = 0.38). Students’ self-reporting (Ms = 3.54, SD = 0.52) is higher than that of 

tutors. However, among all four competencies, this is the third-highest score for 

student self-assessment. Male learners reported their opportunity identification 

competence higher than those of females. As seen in Figure 3, T5 commented higher 

than other tutors and T3 gave the lowest score. The digital course content is a fresh 

area for learners. As Group 1 for example, when we interviewed 29 candidates for 

Group 1 before the course, only one student was familiar with Web3 and we did not 

hire him since the project is for novices. Therefore, part of the learning content is totally 

new for participants. The interview results showed students understand digital content 
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better than before. Meanwhile, students systematically master the knowledge of 

entrepreneurship theory. Nine interviewees mentioned digital entrepreneurship 

opportunity identification is urgent to learn and master. Interviewees thought they lack 

capability in innovation and creation (N = 3), digital knowledge (N = 3), and opportunity 

identification (N = 2) whereas this competence is complicated (N = 2). All four tutors 

argue this O-PETP inspires students’ interests to know the overview of venture creation 

and gain digital entrepreneurship competence, especially Web3. T2 pointed out 

engaged students tried to assess their ideas by analyzing the real industry. He said: “I 

can score 4 on opportunity identification. Because they knew how to search for 

innovative ideas and start to explore some content, and how to implement them. In fact, 

the students were able to grasp some of the keys to many problems, such as how to 

deploy some of the problems that might be latent. For example, in Dai's team project, 

Urgent Needs Exchange, they actually had a preliminary idea, and they understood, for 

example, what a community-based e-commerce or a community-based Urgent Needs 

Exchange as this would look like” (T2, personal communication, November 24, 2022). 

However, the project cannot be an incubator that facilitates learners to start a business. 

Their team projects were postponed here and the learners would not take further 

action to create a venture. Three students planned to take this project to attend 

entrepreneurial competitions which is not our main teaching objective. And the 

methods of opportunity assessment were theoretically taught but their usage has 

problems. The Group 3 tutor (T3) thought the lecture lacks detailed guidance to specify 

the entrepreneurial process. T3 said: “It is the relevant knowledge area (Web3), in fact, 

the specific knowledge, through this one-time class told them to master, for them is still 

quite difficult. Because they have never been exposed to it before. But I think from this 

level of knowledge, he (the student) knows that there is such a thing. If you really want 

to do it, you have to spend a lot of time after the class to implement it to know how to 

do it. It opens a door for them and they still don't know exactly how to do it” (T3, 

personal communication, November 11, 2022). 

One student (G3-7) organized a non-profit project and had been running it for one year. 

He planned to transfer their service online, inspired by this online program. He pointed 

out that he was not sensitive enough to identify entrepreneurship opportunities. Except 

for individual competence deficiency, digital opportunity identification is a tough 



6 Investigating digital entrepreneurship competence in an online practical program 

 

160 

activity, especially in the fickle Web3 field. Therefore, seven students and two tutors 

mentioned this digital opportunity identification competence is the most necessary to 

enhance. 

Students' entrepreneurial ideas were written down on self-designed learning 

management system and other students joined the project because of their interests 

at the first lecture. They developed ideas through business model canvas, marketing 

survey questionnaire, and other tools provided on the system. The detailed steps were 

set to follow by student teams instead of the mentor’s guidance. Opportunity 

identification theory was explained in the fourth lecture and the mentor gave the last 

chance to change their project themes. The first tutor said: “It’s late to change the 

project ideas. For students with low motivation, they have no intention and they also 

need to get support from one or two teammates to change it”.  

Initiation and collaboration 

The scoring of Initiative and Collaboration is distributed between 3.00 and 5.00 in Figure 

2. As shown in Figure 3, this competence is low from the tutors' side (Mt = 3.04, SD = 

0.72) whereas the learners’ self-report scored the highest (Ms = 3.89, SD = 0.51). T1 

gave the highest score of 3.71 and T3 gave the lowest of 2.74. The sub-competence is 

analyzed through the interview and team homework data below.  

Four interviewees mentioned their initiation did not execute well. The projects came 

out by learners were identified as lacking coherent implementation plans (G1-20), 

thereby highlighting the deficiency of entrepreneurial experience (G4-6). T3 pointed 

out the program is neither a compulsory course nor a real venture creation. This 

impedes cultivating the above-mentioned competence. Additionally, learners from G3 

attended this program as part workload of their thesis and they have low  

Team cohesion felt by each learner is subjective. For example, two interviewees had 

opposite attitudes toward their team collaboration (e.g., G4-6 and G4-17). One team 

organizer with higher competence thought his teammates were run-riders (G4-6). Two 

team organizers did not believe in their teammate's competence and they did each 

main task by themselves. One interviewee mentioned that the team organizer pointed 

out what each teammate did during their team meeting (G2-18).  

Online collaboration can gain different ideas because the learners come from other 

areas and universities (N = 2). But without meeting in person, learners had problems 
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collaborating and brainstorming. Three interviewees liked their team and their 

collaboration went well. They knew each other from this program and they meet in 

person. One team with a common objective collaborates better than a team without a 

common objective (N = 2). Communication with teammates (N = 3) and other students 

(N = 2) are not enough.  

One student said she felt tired and angry to handle more tasks than her teammates (G5-

9). T2 suggested the team should submit a memo to show team progress and task 

distribution because two CEOs took over the team tasks and their teammates 

completed a small amount. Namely, task distribution is difficult for students. When 

interviewing the CEO (G2-11), he wanted to improve collaboration competence: “This 

aspect of cooperation needs to be improved. Another example is this class, I did all this 

alone, which is one way, but I actually have a heavy burden on me, and I was thinking if 

there is a possibility to let or share it with them (teammates). They should be assigned 

to do not only a promotion for myself but also to improve their ability to export to the 

outside world. I think I'm still not doing too well” (G2-11, personal communication, 

November 15, 2022). 

Five interviewees from four teams that did not pitch their projects mentioned they and 

their teammates lack the competencies to complete team tasks. And five interviewees 

thought the grouping needs to be improved. The most liked projects easily hire co-

founders and ask for their background to build a well-structured co-founder’ team 

whereas the other project ideas are less developed. They preferred someone they 

already had known each other and they came from different majors.  

There were five groups applying different types of team cooperation to finish their team 

task each week. In Group 1, because they (N = 26) are distributed in China and they did 

not know each other before joining this course, they completed their team projects 

online without meeting in person. Two of the five team projects were completed and 

one project was pitched in the last lecture. In Group 2, N = 20 came from the same 

business schools and attended the lecture in a classroom the first three times. After the 

lecture, T2 asked them to discuss the content of the lecture. Two teams were suggested 

to pitch their project. Then COVID-19 cases appeared in this city and students can only 

discuss team tasks online. In Group 3, N = 8 came from the same college and all of them 

did this project as part of their thesis in the last year of their Bachelor studies. The tutors 



6 Investigating digital entrepreneurship competence in an online practical program 

 

162 

organized four times visiting for them and gave three times individual guidance for the 

course participants. In Group 4, N = 18 was studying in the same college and they can 

complete their team homework in their specialized classroom. In Group 5, N = 16 

participants also met in person to complete their projects and COVID-19 made them 

collaborate remotely. Hence, excluded the first group, the other four groups meet in 

person with their tutors and teammates at least one time. With regard to the 

presentation ratio, Group 1 is the lowest (15.34%), Group 3 is the highest (50%) and 

Group 2 is the second highest (40%). Because the tutor of each group needs to 

recommend a team to present their project, the presentation ratio of Group 2 is higher 

than Group 3.  

Student interviewees from final presentation teams support team collaboration in both 

online and blended ways whereas the students’ team did not present their project, they 

prefer face-to-face cooperation and collaboration. The learners from the pitched teams 

assessed higher on this sub-competence. In conclusion, T3 argued students should 

improve their collaboration competence, compared to the other three 

entrepreneurship competencies.  

Action planning and management 

Action planning was distributed appropriately normally and learners scored 

management mainly between 3 and 4.5. Both action planning (M = 2.94, SD = 0.80) and 

management (M = 2.98, SD =0.72) are lower than 3 points from the tutors’ assessment. 

Learners scored action planning as the lowest (M = 3.51, SD = 0.52) and management 

gained M = 3.88, SD = 0.49. Students assessed themselves higher than the tutors, 

although they performed not well as teachers expects in these eight weeks. T3 gave the 

lowest score of 2.08 and T5 gave the highest of 3.88 in action planning. Whilst T5 

marked the highest of 3.75 and T2 marked the lowest score of 2.46 in management. 21 

projects were prompted in the first lecture and six projects were presented in the last 

lecture, shown in Figure 6-4.  
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Figure 6-46Completed team projects during the eight weeks 
Through analyzing of Group 2 (N = 20) individual and team homework, two students 

dropped out after the first lecture. Nine failed students gave the course up at the fourth 

lecture because they attended the first three lectures hybrid and their tutor asked and 

answered their questions after the online lecture. Since the fourth time, they attended 

the lecture totally online because of the COVID-19 outbreak in this Chinese city. The 

high dropout rate impacts completing team tasks, impeding the acquirement of action 

planning and management competencies. As seen in Group 1, half of the students 

completed their individual homework on the last day of submission. Although the 

mentor assigned tasks weekly, the students need to distribute and plan their tasks. It 

might be a burden of tasks since students have no time to think and make a 

comprehensive plan (N = 3). One interviewee mentioned they had a fixed time to 

discuss how to assign team tasks each week. We can find students with entrepreneurial 

experience worked well on action planning. These multitasks provided a chance to learn 

time and multitasks management.  

In the first lecture, students gave an idea and they voted for them. The student who 

proposed ideas and got the top votes in each group became the CEO of that project. 

Two tutors mentioned the idea creator as a manager is not a good idea. The teams 

followed the steps in the learning management system and they distributed tasks 
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structured tasks, team organizers and their teammates need to arrange and complete 

tasks together. The CEO of each team, with passion for their project, can slightly impact 

“co-founders” and improve the quality of their prototype. Although the “co-founders” 

choose this project in the beginning, their motivation easily decreased terribly. At the 
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same time, passionate “CEOs” preferred solving problems by themselves because they 

were afraid that their teammates cannot complete them well. Except the “co-founders” 

themselves have high intentions to design and launch their products, if the “CEO” has 

low motivation, the product would be postponed. We cannot see a project going well 

when the “CEO” joined less in the project. Only in one team, the “co-founder” can make 

more efforts, distribute tasks, and lead their project because she had more experience 

in the field and the “CEO” is a freshman. When interviewed the failed teams, the 

teammates (N = 2) told us how to manage their projects successfully. However, they 

lacked the leadership to take over the role of team organizer. The team organizer of 

each completed team got more practical experience and know better how to improve 

their management and action planning competence, compared with their teammates. 

Two teammates also said they improved management competence from their 

experienced team organizers, learning from imitation.  

During the practical tasks to learn action planning and management and safety 

competencies, interviewees (N = 12) mentioned they did not have enough time on their 

projects. Four interviewees assigned their team tasks based on teammates’ advantages 

and they solve problems together. Three interviewees said their planning competence 

improved and two interviewees agreed that the course is helpful for management 

competence. Action planning and management executed in online settings are more 

difficult than in person (N = 5). In the end, T3 mentioned these two competencies 

cannot increase dramatically in a short time and the course did not provide enough 

practice opportunities to exercise.  

6.5 Discussion 
Regarding the founding of two questions: Q1: How is the feedback on the online 

practical entrepreneurship training program? Q2: How is learners’ digital opportunity 

identification /collaboration /action planning and management competence after the 

O-PETP? We discuss the results thereafter in detail. 

6.5.1 Online practical entrepreneurship training Program 

This O-PETP encourages attendees to launch a prototype through which improves 

digital entrepreneurship competence and intentions (Kolvereid & Moen, 1997). The 

program broadens learners’ horizons, especially in Web3, and sparks students of 

interest to further learn digital entrepreneurship whereas the development and 
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deployment of digital prototypes necessitate a skill set that proves to be challenging for 

would-be entrepreneurs. The following discusses how to conduct online practical 

entrepreneurship training activities efficiently from curriculum, learning, and teaching. 

Curriculum and curriculum design are discussed following. The given curriculum 

consists of the art and science of entrepreneurial theory and digitalization, as well as 

theoretical and practical homework for both individuals and their teams, which is 

massive and over-burden for students. The content and designation of the curriculum 

in online environments should consider learners’ needs and learning levels (Fayolle & 

Gailly, 2008), although their majors and entrepreneurial background are in various 

(Meyers & Nulty, 2009). Whether to learn digital content and which degrees are 

controversial topics for digital entrepreneurs. To identify digital entrepreneurship 

opportunities and start a business, would-be entrepreneurs should be “Jack of all 

trades”, namely generalists who have a balanced skill set (Lazear, 2004; Stuetzer et al., 

2013). Nascent entrepreneurs might not spend too much time improving their digital 

skills, i.e., programming, because they can invite specialists or co-founders to develop 

core technology or outsource non-core technology to vendors. Additionally, in a short-

term training program, course designers should balance practical and theoretical 

content when adopting learning ‘through’ entrepreneurship. A more practical and task-

orientated post-program, i.e., an internship, should be supplied for learners intending 

to actualize their entrepreneurial ideas (Kubberød & Pettersen, 2018).  

From learning aspects, contemporary entrepreneurship pedagogy theory (i.e., 

constructivism) is centered on learners and the experiential learning (Hägg & 

Gabrielsson, 2019). Experiential/practical learning or learning by doing in the online 

environment impedes its functionality. Well-designed and implemented experiential 

learning still maintains learners’ high involvement such as clear learning objectives, 

one-to-one meetings, and mentor teams (Cridland et al., 2021). Distributed learners 

need guidance (more specifically, one-to-one guidance for individual homework and 

team guidance for entrepreneurial projects) when their projects meet problems and 

flexibility when prompting their real-world projects (Baasanjav, 2013). 

Entrepreneurship learning interest and students’ efforts declined drastically for 

learners engaging in shadow. It might be a honeymoon effect (more interested in this 

program at the outset) (Kauppinen & Choudhary, 2021). Whilst engaged students 
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increased their entrepreneurship learning motivation or maintain a high level by 

preparing entrepreneurial projects, in line with Oosterbeek et al. (2010) and Mahendra 

et al. (2017) mentioning entrepreneurship motivation. Educators encourage 

involvement in learners’ own projects to enhance learning motivation.  

Asynchronous and synchronous online communication was provided for distributed 

learners. However, online collaboration without meeting in person one time impedes 

their communication, sense of connectedness, and belongingness to complete a project 

together (Ragusa & Crampton, 2018; Booker, 2007). The usage of the online forum is 

under expectation. One explanation is that learners are afraid of a negative assessment 

of their ideas in an unsafe environment (Pocek et al., 2021). In a built safe community, 

educators provide interaction and information exchange opportunities for learners to 

share ideas and brainstorm. Online learning with geographically dispersed teammates 

and mentors is tough work for students. If possible, tutor guidance and project 

exploitation/exploration are conducted face-to-face whereas the lecture still keeps 

online as a hybrid learning environment (Bischoff et al., 2018). But with strong support 

from their tutors, schools, and their teammates, learners can learn from distant 

cooperation.  

Standing in the shoe of teachers, teaching and online teaching are analyzed here. In 

light of Kolb's experiential learning cycle, there are two gaps: from direct experience to 

abstract conceptualization and from abstract conceptualization to active 

experimentation (Kolb et al., 2014). The latter is difficult to jump partly because the 

mentor did not give clear assessment criteria for assessment and achievement. Practical 

tasks should give clear requirements at each time point and flexibility since 

entrepreneurship learning is uncertain and ambiguous (Politis, 2005). The online 

teaching individual guidance when learners need and team guidance with regularity 

Teachers can push (nudge or shove) learners to prompt engagement (Hargreaves, 2013). 

Different from shoving, nudging respects learners’ freedom when impacts their 

decision-making (Brown et al., 2022). Positive nudges such as homework reminders and 

texting study tips (text messaging) enhance learners‘ behavioral and cognitive 

engagement (Costello et al., 2020). Online learning systems where record educational 

data can be analyzed to what, whom, when, or how to nudge (Brown et al., 2022). 
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6.5.2 Digital entrepreneurship competence 

All of the four sub-competencies were improved: opportunity identification and 

initiation and collaboration were higher than action planning and management, as 

reported by student interviews.  

Digital opportunity identification exhibits the highest level of improvement albeit 

requiring further enhancements, argued by tutors. This training program as an extra-

curricular activity (using students’ free time) (de Prada Creo et al., 2021) with fewer 

limitations from the government provides information on digitalization and its industry 

trend is attractive for course attendees since they started to notice and know basic 

knowledge in this field. Moreover, entrepreneurship training programs that extend 

beyond traditional academic institutions exhibit adaptability and ingenuity in response 

to industrial evolvement. Regarding Schumpeterian and Kirznerian thought, it is 

imperative for nascent entrepreneurs to pursue innovative or imperfect information, 

emanating from comprehensive and extensive learning endeavors. However, as the 

first time to design digital products, students struggled with opportunity identification 

and exploitation. Although systematical entrepreneurial knowledge and digital tools 

broaden their horizon (i.e., remember and understand), based on Bloom’s taxonomy, 

entrepreneurial skills are higher level (i.e., apply, evaluate, and create) to achieve and 

students need more time and practice to handle (Krathwohl, 2002). That is, digital 

opportunity identification is a tough competence to examine problem/solution match 

and the presence of customers, in contrast with traditional entrepreneurship, which 

changes dramatically and generatively (Nambisan, 2017; Steininger et al., 2022). The 

digital part is such changeable that nascent entrepreneurs with bounded rationality 

learn from mistakes and “angel” customers’ (profitable customers) feedback (Cope, 

2003).  Nascent entrepreneurs need to irritate means and ends in the budding period 

(Shane & Venkataraman, 2000).  

Digital entrepreneurship is relevant to the sociology (Davidsson & Honig, 2003). 

Initiative & collaboration heavily depend on their teammates and learning motivation. 

The students from teams that gave a pitch had better performance on collaboration 

than those who did not. The team has a maximum of four teammates because team 

size slightly affects the team's online communication (Luo et al., 2023). When educators 

guide teams with low self-learning competence, face-to-face supervision is more 
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efficient and effective than online. Online entrepreneurship education can improve 

peer collaboration competence through students’ connectedness or relatedness 

(anonymous). However, the effect of online cooperation without well-organized 

teammates interaction is lower than educators expect in practice-based learning. 

Regarding team tasks distribution, interview results showed that student CEOs 

struggled with it partly because being the idea creator does not mean having leadership. 

Teammates, perceiving not as main team contributors, took less responsibility, reactive 

to their team projects, and felt like working for the team organizer. All team participants’ 

members belonging and psychological ownership over team projects should be 

cultivated through team interaction and completing tasks together and team trust 

affects team collaboration and cooperation, moderated by team virtuality (Breuer et al., 

2016; G. Brown et al., 2014). Except for founder teams, nascent entrepreneurs are 

actors in social networks with bridging and bonding ties and they should implement 

cooperation and collaboration with other segments to gain human and social capital 

(Davidsson & Honig, 2003).  

Digital entrepreneurship is relevant to management theory and practice. Action 

planning and management &safety competence were less improved because these 

competencies learn through the process of attendees' launching a digital prototype, 

namely the two competencies should be learned by action and irritation. The reflection 

homework, however, only focuses on lecture contents, not mentioning practice 

reflection. Although fixed structured standard, the individual reflection is superficial 

and rarely mentioned their teamwork, in line with Heinonen and Poikkijoki’s (2006) 

research. Students completed theoretical homework with equal weight to practical 

homework even the former is higher than the latter in this program. We should give 

higher weight to practical tasks for the above-mentioned competencies. It is cost-saving 

and efficient to train leadership through personal learning content supplied by online 

education programs and digital materials (Moldoveanu & Narayandas, 2019). Self-

reflection is a promising strategy to know Master of Business Administration learners 

themselves and improve leadership in online and face-to-face courses (Rubens et al., 

2018). ‘Learning by doing’ is a valuable method for mastery of the leadership (Corriveau, 

2020) and “doing” should be designed by educators. For example, tutors should 

organize ice-breaking activities to let learners know each other and find someone with 
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leadership. Furthermore, educators encourage each co-founder to take over their 

responsibility to build shared leadership that is appropriate to predict new venture 

performance (Ensley et al., 2003; Hensel & Visser, 2018). 

Therefore, entrepreneurship relates to economics, sociology, and management. Digital 

entrepreneurship competence is complicated, interdisciplinary, and hard to master in 

the online eight-week program. The mentor lacks teaching experience in practical 

content, which leads to only improving digital entrepreneurship opportunity 

identification competence explicitly. We will give more attention to practical teaching 

and support to improve other competencies, as well as clear practical task 

requirements in our third time online practical program.  

6.6 Conclusion 
This O-PETP was conducted by an entrepreneurship education company online/hybrid. 

The online program provided experienced teachers and the latest industry content and 

entrepreneurship theory for learners whose enrolled universities or colleges lack. In the 

curriculum section, the digital entrepreneurship content broadens learners’ horizons, 

and the learning interest was stimulated. Although low-code programming and 

designing applications are neither easy nor professional to learn, the digital 

entrepreneurship course continues to train a generalist for endeavors of venture 

creation. Online and face-to-face interactions enhance learners’ social presence 

(interaction and interpersonal relations) which improve learning engagement (Cobb, 

2009). Both team and one-to-one guidance are necessary. Additionally, educators 

should insist on learner-centered didactics and nudge students at risk. Plus, with 

enough support from tutors, schools, and their teammates, hybrid learning is an 

alternative option for entrepreneurial learning and teaching. 

Regarding digital entrepreneurship competence, all of the four sub-competencies were 

improved slightly on the basis of interview data. All tutors agreed that opportunity 

identification is the highest improvement, especially digital content, although the 

digital tasks need to explain requirements clearly and simply. For learners, initiative and 

collaboration gained the highest score. Action planning and management and safety 

heavily depend on their teammates and their own learning motivation, hardly change 

in short time. 
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The limitation of this study is that statistical analysis is limited to descriptive analysis 

since this study collected post-program data without pre-program data. Additionally, 

we also need long-term research (i.e., an academic year) to examine the digital 

entrepreneurship competence that cannot change immediately. The European 

theoretical framework should be further examined in Chinese culture with the Delphi 

study. Hence, the research team starts to conduct a prior-posttest survey and interview 

more experienced tutors to analyze the updated next online program (eight weeks on 

the theoretical part and eight weeks on the practical part) and digital opportunity 

identification and collaboration.  
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7 Discussion and further research 
This chapter summarizes the results of entrepreneurship competence in the digital age 

into five main points shown in Section 7.1. The following section discusses the potential 

practical implications of this study. Then limitations are argued and the foreseeable 

future of my next research relevant to this thesis is pointed out in Section 7.3. The final 

section concludes the research. 

7.1 Findings on entrepreneurship competence in the digital age 

7.1.1 Findings on entrepreneurship educational technology 

The first study (Study 1) analyzed the overview of EE in the digital age by systematically 

reviewing entrepreneurship educational technologies. Serious games or gamification 

with game elements are widely adopted in online and blended EE. Unlike entertainment 

games, serious games emphasize education function, as well as inspire students of 

interest in learning if they like that game (Yu, 2019). A qualitative study with sixteen 

students has shown that simulation games of the entrepreneurship process can 

improve attendees’ entrepreneurship mindset (Thanasi-Boçe, 2020), compared to 

lectures and seminars through passive learning. Serious games stimulate the learning 

and teaching of venture creation process, facilitating learners‘ emotional and 

behavioral engagement, as well as the motivation of being an entrepreneur, not 

explicitly of the cognitional enhancement (Almeida, 2017; Landers et al., 2018; Thomas 

& Baral, 2023). Entrepreneurship serious games originate from board games to digital 

games, developed with technology. Immersive serious games assisted by virtual or 

augmented reality increase spatial information, increasing digital presence as well as 

cognitive interest (Ferguson et al., 2020). Entrepreneurial educators and policymakers 

might get insights from new versions of serious games for their work and policy support.  

The review findings show that entrepreneurship educators and instructors adopt 

synchronous and asynchronous social media with different levels of media richness and 

interaction to receive instant messages, cooperate, and share learning documents 

among learners, increasing digital social presence and decreasing social isolation 

(Pimmer et al., 2019). Social media via video occupy young people's time and educators 

used new tools in education, i.e., Tiktok adopted in the sports education (Escamilla-

Fajardo et al., 2021), but video chatting media is not new (e.g., Teng & Taveras, 2004). 
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The augmentation of bandwidth capabilities has facilitated a broader utilization of 

video communication media within educational contexts. As a result, video 

communication media can be more extensively employed as a valuable tool for 

instructional purposes. Social media mitigates the limitations of online and blended 

education to increase learner-learner and learner-educator interactions. However, 

students manipulate two or more media or multitask with social media simultaneously 

during the lecture, hindering their academic performance, mediated by the attention-

controlling (Demirbilek & Talan, 2018; Kokoç, 2021). Findings show that social media 

combine with other technologies to supply formal and informal EE. Social media for 

example implement AI to reduce tutors’ task burden, varying from replying to repeated 

questions on the basis of databases to recommend learning materials (Smutny & 

Schreiberova, 2020).  

Before COVID-19, online EE mainly happened in MOOCs platforms, supplied by 

educational technology tools and applications. The high dropout rate is a challenge for 

MOOCs, as well as happening in the EE field. The acquisition of entrepreneurial 

knowledge can be effectively facilitated through digital platforms, whereas the 

acquisition of entrepreneurial skills through real-world experiences and experimental 

approaches necessitates additional support. To improve connectedness and closeness, 

MOOCs educators help learners to know each other by “introduction” section and 

additional social media (e.g., Coursera, FutureLearn, and Udemy). Now more and more 

formal entrepreneurship educators put entrepreneurship learning and teaching on 

digital platforms. For example, the entrepreneurship chair at the University of 

Mannheim built and run their own closed learning platform (https://www.mcei.de/) to 

share entrepreneurship information and course materials, as well as organize activities. 

To attract and retain course attendees, educators adopt learning visualization, as 

shown in our research (Sun, 2021), and gamification. In entrepreneurship educational 

technologies research, we need experimental studies to analyze specific learning 

aspects, such as online assessment (Hayes & Richmond, 2017), and learning methods 

especially that of being an entrepreneur to facilitate entrepreneurship pedagogy and 

instruction design. Additionally, mobile learning devices (e.g., smartphones and tablets) 

facilitate learning everywhere. Developers and educators should take consider mobile 

versions of educational technologies in the field.  
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7.1.2 Findings on the status quo of AI used in EE and its foreseeable future 

In this second study, the findings reveal that the utilization of big data analytics and 

machine learning techniques in the field of used in EE enables the analysis of learning 

data. Although this practice is observed in various disciplines, its significance within the 

context of EE has not received the same level of attention. Educators should collect 

multimodal data (i.e., echocardiography) on venture creation learning to make 

decisions on the basis of data policy. Data analytics predict learning success and provide 

extra support (i.e., social, academic, and cognitive) for learners’ lagging behind (Martin 

et al., 2020). Data visualization in other educational fields also should be explored in EE 

to make results readable.  

The second study also found machine learning requires a massive amount of data to 

train and test models, which is less adopted in EE. However, this technology has been 

used in predicting factors that impact project performance (Graham & Bonner, 2022; 

Sabahi & Parast, 2020), which is probably to diagnose students‘ business models. We 

should add data analytics, machine learning, and other AI technologies in 

entrepreneurship learning management systems since adaptiveness or personalization 

is useful to improve collective learning and self-regulation learning, hinted by adaptive 

or personalized learning management systems. It is observed that the standardization 

of entrepreneurship learning outcomes poses a considerable challenge. Because design 

thinking-based EE provides specific steps to manipulate, educators and software 

developers can use the existing model to design and teach and learners fill in each step. 

However, the specific guidance during each step is still a heavy burden for tutors. We 

still need automagical tools to partly take over educators’ tasks. That is, intelligent 

assessment in EE is a further research area. In addition to recommending individualized 

learning content, we expect machines (computers) to accurately assess learners’ 

entrepreneurship projects and suggest revisions, justified by human intelligence 

(Schade & Schuhmacher, 2023). Findings show that scholars used AI to predict business 

model of a project for venture capitalists. Now Chatbot, ChatGPT, released in November 

2022, affects education in assessment, curriculum, and other aspects. Based on Zhai’s 

insights (2022), the assessment of entrepreneurship knowledge should less be 

assessment contents whereas skills (i.e., critical thinking and innovation) assessment 

should be increased. Natural language processing analyzes audio and textual 
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documents to assess learners’ assignments and project prediction. Therefore, AI and 

entrepreneurship have two main trends. One is AI supports EE, as my second study 

reviewed it. Educators and scholars learn how to live with AI machines and enable our 

business and entrepreneurship pedagogy. AI for prediction of project performance and 

would-be entrepreneurs. On the other side, AI is combined with entrepreneurship, 

bringing digital entrepreneurship and changing traditional business mechanisms and 

scholarship (Robledo et al., 2021).  

7.1.3 Findings on virtual team learning in EE 

After reviewing educational technologies, the third study quantitively analyzed virtual 

teams in EE by analysis of virtual teamwork or teamwork/team relation, team taskwork, 

and ICT. The empirical method interprets that all three ingredients statistically 

positively affect entrepreneurial position and personality traits competencies 

separately. It is noted that we should combine virtual teams with one or more F2F 

meetings or other activities to increase connectedness and closeness, as a result of 

Study 4.  

The collected samples enrolled in HEIs and they completed tasks remotely because of 

COVID-19 and Zero-COVID policy. Virtual or online team learning is welcome in both 

online and F2F EE since it increases collaboration possibilities and saves time. 

Demographic factors affect the three parts of virtual team learning. Specifically, both 

educational levels and family entrepreneurship history affect virtual tasks. Gender 

affects team relations and ICT. That is, female learners perceive higher virtual team 

cohesion and communication technology than males. While males spend more energy 

in online settings than females (Yang et al., 2011). It might be females are better to 

communicate with peers using social media devices. Entrepreneurial family background 

affects virtual team relations and ICT. Research showed family background positively 

influences entrepreneurship intention (Matthews & Moser, 1996; Palmer et al., 2021), 

as well as entrepreneurship personality (Georgescu & Herman, 2020). Therefore, 

learners’ demographic characteristics information is the basis of tutoring their projects 

(Marques et al., 2018). The three elements (teamwork or team relation, team taskwork, 

and ICT) interact and impact entrepreneurship competence to different degrees. The 

multiple linear regression analysis showed teamwork impact position and personality 
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strongest. Strong teamwork or team relation stimulates learners' support and 

encourages each other, beneficial for task planning, progress tracking, and task 

completion (Crawford & Lepine, 2013). In turn, the completion of team tasks facilitates 

team satisfaction and team cohesion. Entrepreneurship educators should guide 

members to enhance team cohesion and social presence. The digital entrepreneurship 

identity used in online collaboration per se is a skill for would-be entrepreneurs in digital 

venture creation endeavors. It is noted that self-regulated learning is also effective for 

entrepreneurship learning, not only team learning (Harms, 2015). One shortcoming of 

this study is that student self-report questionnaires are relatively subjective and biased. 

We should provide 360-degree assessments with teachers' and peers’ opinions to 

evaluate their entrepreneurship competence. 

7.1.4 Findings on entrepreneurship competence and digital entrepreneurship 
competence  

In light of the built EntreComp framework, Study 2 compares eleven research relevant 

to entrepreneurship competence with this framework. Opportunity identification, 

creativity, and management are the three most frequently mentioned sub-

competencies of the venture creation process. Opportunity identification is the 

antecedent of idea exploitation to validate opportunity by building close connections 

with customers and markets. Actors with creativity and innovation easily produce new 

products or services (Schmitz et al., 2017). Nascent entrepreneurs should manage 

resources such as human resources, capital resources, and social capital. Based on the 

above-mentioned twelve studies, we distributed these competencies into position and 

personality traits in Study 3. Except for opportunity identification, entrepreneurs are 

generalists who need specific competence sets, such as finance, network, and 

management (Remold, 2012). There is no conscience of the components of personality 

traits among scholars. Self-efficiency, perseverance, risk or ambiguity tolerance, and 

creativity are attributes of entrepreneurial personality traits in this study. These four 

traits are of great significance for both traditional entrepreneurial endeavors and digital 

ones under the circumstance of uncertainty and risk. The findings of Study 4 showed 

that opportunity identification is the most necessary for improvement on the basis of 

interview data. For novices and nascent entrepreneurs, entrepreneurship educators 

and course designers should provide more chances to practice these skills in the real 
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world. The competencies of management and collaboration are also important. It might 

be because the training program already set weekly goals for them, so management 

competence is least mentioned by both learner and tutor interviewees.  

Digital entrepreneurship competence is not simply a combination of digital competence 

and entrepreneurship competence. The digital entrepreneurship competence 

framework built by Spain experts integrated entrepreneurship competence and digital 

competence well. Regarding digital entrepreneurship competence from front-line 

entrepreneurial educators, digital entrepreneurs need to be “Jack of all trades” or 

specialists which is still controversial and should be discussed, especially in the mastery 

of programming skills. Three typical opinions: 1) knowing the basics and low code tools, 

2) learning frameworks and data analysis, and 3) no need to learn. Lazear experimented 

at Stanford University and found entrepreneurs are “Jack of all trades” (Lazear, 2004). 

The empirical study examined that varied labor market experience and balanced skills 

positively affect the economics of being an entrepreneur (Bublitz & Noseleit, 2011; 

Wagner, 2003) whereas varied work experience negatively impacts the income of being 

paid employment (Åstebro & Thompson, 2011). Nascent entrepreneur's bricolage of 

resources and different experiences is an important endeavor whilst specialists prefer 

being an employee and is more suitable (Backes-Gellner & Moog, 2013). Lazear‘s study 

(2004) findings are limited to nontechnical and high-tech industries and we need to 

know whether “Jack of all trades” is a Swiss army knife in other industries. Criaco and 

his colleagues (2014) thought founders’ technological competence is apparently 

essential, or even a competitive advantage for technology-based institutions (Criaco et 

al., 2014). Gimmon and Levie (2010) investigated that general technological expertise 

significantly affects the survival of an enterprise. Unfortunately, this study did not 

distribute how “general” technology competence is in detail. Based on the fourth study, 

digital technology mentioned here consists of digital artifacts, platforms, and 

infrastructure. Founders’ technological or digital competence requirement is less 

complicated and professional. Further research should point out different levels of 

digital competence requirements for would-be entrepreneurs.  

Scholars and educators are called to conduct research on digital entrepreneurship 

competence since a scientific and applicable digital entrepreneurship competence scale 

needs to be further developed for the assessment of potential entrepreneurs. 
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7.1.5 Findings of an online practical entrepreneurship training program  

By adopting of interview method with learners and instructors in the fourth study, the 

findings reveal that online practical entrepreneurship training program broadened their 

horizons, which is the most achievement through the eight weeks of learning. The 

online curriculum consists of digital content and entrepreneurship theory, as well as 

practical team projects which they learn by doing in their enrolled HEIs. The content is 

attractive for learners, especially the latest Web3 information. 

The determination of educational objectives within the field of EE influences the 

selection and implementation of pedagogical approaches, instructional materials, and 

overarching strategies employed in both learning and teaching processes. Since this 

study aims to cultivate would-be entrepreneurs who plan to start a business directly, 

we adopt practical EE methods in Study 4, such as learning by doing, learning from the 

real world, and reflecting on their learning behaviors. Additionally, the ubiquity of 

online EE is an unmistakable trajectory for business schools, irrespective of their 

deposition towards embracing this paradigm shift.  

The findings of teaching are that we lack interaction between the mentor and learners, 

appropriate practical teaching methods, and efficient teacher groups. Online teaching 

and instructors need to be further studied to improve learning performance (Martin et 

al., 2020). Although we provided a Question and Answer (Q&A) forum, learners cannot 

follow and attend it timely. This Q&A platform exhibited a notable deficiency in active 

engagement from learners and the role assumed by the mentor on this platform was 

that of a manager, rather than a “moderator” tasked with facilitating discussions 

(Thormann & Fidalgo, 2014). Course attendees were difficult to learn from each other 

between groups. During each lecture, the mentor turned on video and audio whereas 

learners mainly send text or audio messages when they answered questions. Our 

entrepreneurship learning management system should design communication and 

interaction spaces where learners exchange ideas in certain threads with a high 

participant rate. The other system (a team working system) should explore more tools, 

e.g., voting and breakout rooms, to enhance communication. Practical teaching content 

with vague learning objectives and insufficient guidance from the mentor. The four 

tutors assisted the mentor in teaching for F2F guidance. One out of five tutors 
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experienced difficulty in keeping pace with the instructional process, attributable to the 

impact of COVID-19 as well as the administrative responsibilities within the college. 

Apart from financial support from universities and colleges, institutional pedagogical 

and human resource supports are essential for attending online training program.  

Our interview data showed that learning motivation decreased drastically without 

positive and immediate feedback on their learning. Students lacked online learning 

skills and readiness (Chung et al., 2020), although they had online learning experiences. 

The finding of the curriculum is that the practical section should be improved with clear 

requirements. If possible, we develop a guidebook to check the certain phase of 

launching a product or service and their tasks. In the curriculum design part, there is an 

explicit shortcoming of the lecture, that is the content being too much for absorbing in 

a short time. We should arrange and emphasize key points of the learning content and 

the left is taken as extra material for reading and self-regulation learning. It is noted 

that based on our course objectives, practical content should be further explained and 

generally display how to use the given tools. It is necessary to demonstrate practical 

content and then to learn by imitation and beyond, which inspire active learning and 

achieve learners' learning needs.  

Online lectures and guidance are easily organized online whereas teamwork needs 

more connected relations to encourage each teammate to talk and give ideas. The 

online practical programs will facilitate learners to know each other without limitations 

of time and location. Additionally, the expected prototype is designed on digital devices 

so educators just provide applications and software, i.e., Figma and Bubble, for learners. 

Online practical entrepreneurial activities still need time and experiments to update 

and optimize, with assistance from sufficient support and interaction from educators, 

schools, and local communities.  

7.2 Practical implications 

The theoretical implications of those four intertwined studies are discussed well above. 

This section will go further to explore potential three key practical implications of serial 

studies in detail. The thesis mainly solves questions about online and blended EE 

through which educators and their stakeholders understand, assess, and facilitate 

entrepreneurship competence, as well as digital entrepreneurship competence. There 
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are five main implications thereafter. 

First, through my two reviews of educational technologies and AI for acquiring 

entrepreneurship competence (Study 1 and Study 2), the studies might inspire 

entrepreneurial educators and their stakeholders to explore which and how 

educational technologies support entrepreneurship learning and teaching. Overall, 

compared to other disciplines, EE and its academic publications seldom mention 

educational technology. The first study that reviewed educational technology used in 

EE can attract entrepreneurial educators to pay attention to this area and use 

technology for improving learning success and engagement. Used social media, serious 

games, and digital platforms inspire entrepreneurial instructors to adopt them in their 

daily teaching and guidance and they will have new ideas to concisely fit educational 

technologies into entrepreneurial pedagogy and instruction design on the basis of 

learning content (Scuotto & Morellato, 2013). With the rapid development of AI, its 

potential application in our field can be improved drastically. Except we infuse data 

analytics, machine learning and adaptive learning management systems into EE fully, 

our counterparts can use natural language processing tools to answer and evaluate 

students’ homework and projects in both online and face-to-face learning 

environments, ideas for instruction design from other disciplines.  

Second, practical learning in EE is common and scholars proved it is useful for 

entrepreneurship intention and opportunity identification (Gielnik et al., 2015; Hahn et 

al., 2017). In the fourth study, the online practical entrepreneurship training program 

brings experienced entrepreneurial teachers, the latest digital content, as well as 

professional tutor support to encourage active learning with learners’ high-frequency 

participation. The mentor is an entrepreneur, providing vivid experience in venture 

creation. Traditional universities (mainly tasks are teaching and academic research) are 

obtuse and limited in policy, being least engaged in entrepreneurial activities and 

lacking skills in the online education (Etzkowitz, 2014). However, the online training 

program organized by a third organization is agile and trains teachers who work in 

academic institutions. Under lacking entrepreneurship resources from both 

government and higher education systems, outsourcing educational services is an 

appropriate method, especially for colleges located in Chinese developing areas. 

Learning from this online program, entrepreneurship educators can move part of 
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entrepreneurship teaching and guidance online and use learning management systems 

wisely. Educators should embrace and master online teaching for the internet natives 

by the usage of educational technologies to meet the new requirements for teachers in 

the future school (Wetzel et al., 2014). A notable decline in students’ learning 

motivation was observed over the course of eight weeks, consequently impeding their 

ability to successfully fulfill their practical projects within our learning management 

system. That is, the effectiveness of this online practical training program is bounded 

and should be further designed the next time. It is important to note that a practical 

entrepreneurship training program has a dark side for entrepreneurship intention and 

perception of learners’ entrepreneurship skills because the real business world and 

questions are unstructured and highly uncertain (Bohlayer & Gielnik, 2023; Chang & 

Rieple, 2013).  

Third, the European EntreComp is a well-structured entrepreneurship competence 

framework, all-encompassing and user-friendly for decision-making. Educators and 

individuals, however, cannot use directly it to evaluate learners’ entrepreneurship 

competence on the basis of our EE experience. The summarized entrepreneurship 

competence from individual aspects, entrepreneurial position and personality traits, are 

assessed relatively easily. Psychology scales might be appropriate to analyze personality 

traits level. Personality traits, such as self-efficacy and creativity, are stable over time 

(Silveyra et al., 2021) so the change is easily found in a longitude study, hardly being 

improved by a short-term program. Entrepreneurial position competence can support 

problem/solution fit and product/market fit, standing in an entrepreneur’s role. 

Entrepreneurship literacy is one element of 21st-century citizens, that is, learners 

should acquire entrepreneurship competence for their individual life and work. 

Educators and their stakeholders should encourage individuals to learn and master 

entrepreneurship competence that improves the personal economic level and reduce 

the unemployment rate in an economic entity. We should provide the curriculum and 

activities of EE for learners from other studying situations and majors to cultivate 

entrepreneurship mindsets. Apart from entrepreneurial educators, the research on 

entrepreneurship competence is significantly useful for management theorists, human 

resource managers, and psychologists to a certain degree (Mitchelmore & Rowley, 

2010). With the supposed importance of the green concept, the extension of 
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entrepreneurship competence will be explored and updated, keeping dynamics, not 

static. Meanwhile, digital ventures and digital transformation require digital talents. 

This research goes further to analyze digital entrepreneurship competence which we 

still need to build a robust model for performance assessment, discussed in the next 

paragraph.  

Fourth, under the drastic development of digital entrepreneurship theories and 

practices, digital entrepreneurship competence is seldom mentioned but essential for 

(would-be) entrepreneurs and stakeholders who expect a scientific assessment tool to 

know their competence levels (Kraus et al., 2018; Zhai et al., 2023). The results found 

the existing EmDigital framework should be modified based on users’ requirements. As 

an example, motivation and perseverance were grouped with management and safety, 

which was an inappropriate and rough classification. In light of the fourth study 

application in practice, the EmDigital framework has several aspects that should be 

further discussed: 1) Which requirement degree of digital competence? For example, 

the digital section mentioned digital identity and safety which is basic digital 

competence. Founders of digital start-ups should be specialists in any one or two of 

these areas: management, marketing, law, engineering, or computer science. That is 

the reason the co-founders’ digital competence requirements are at a low level. 

However, digital products or services are usually competitive/comparative advantages 

for digital startups. As a result, digital literacy in the EmDigital framework should set 

higher and detailed objectives. 2) Indicators should be set with various levels. 

Compared to the EU EntreComp, EmDigital lacks well-structured criteria to evaluate 

certain competence. If possible, each sub-competence of EmDigital should be set to five 

or more levels from novice to expert. It is necessary that learners, educators, and 

policymakers identify individual and intuitions’ digital entrepreneurship competence. 3) 

Definition of each indicator should be further interpreted. The given indicators cannot 

be used directly yet in empirical studies since the explanation of indicators is still blurred 

and the terminologies should be further deliberated. For example, we cannot find a 

clear explanation of digital entrepreneurship identity in their English and Spanish 

publications. Therefore, this EmDigital framework is applicable as a supply tool, not the 

sole one when we assess learners’ digital entrepreneurship competence. This 

experience might stimulate our counterparts to further think about how to assess 
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digital entrepreneurship competence and even construct a new model or scale based 

on previous work. 

Lastly, in light of design thinking and its variants, our entrepreneurship learning 

management system set core steps to fill in and provide tool sets, i.e., business model 

canvas and value proposition canvas, for the assessment of learners’ entrepreneurship 

ideas in the fourth study. Students need to verify and irritate their ideas by instantly 

contacting customers in practice, as well as marketing strategies. To narrow the gap 

between tool sets and their application (Gifford, 2021), each step is attached with 

concise explanations on the mobile application and website. Plus, the mentor recorded 

an introduction video that interpret the setting reason for each step and how to fill in 

with an example. However, this is still confusing for students who have no basic 

entrepreneurial knowledge and with learning burdens from their enrolled schools. 

Students need extra support and encouragement from mentors and tutors to maintain 

a high learning motivation level. There is an idea that instructors guide students to 

complete the main steps in an exercise course, rather than doing all steps by themselves. 

On the one hand, learners can learn within and between groups efficiently and 

effectively. The common questions can be explained in advance in front of all learners. 

On the other hand, instructors should nudge learners to complete their projects on time 

and keep them in progress. Therefore, extra guidance and supports are significantly 

important for distributed learners. It is noted that extra guidance is mainly provided in 

person. We will put lectures and guidance online in our next updated training program 

because of HEIs’ winter break. We planned to experiment with which parts are 

insensitive to the learning environment in entrepreneurship experiential learning. This 

eight-week program is ongoing at this moment (the first two months of 2023). I and my 

colleagues hope that this is useful for front-line educators who work in HEIs and 

educational organizations to redesign their courses and teaching methods, as well as 

efficiently use online learning resources during new normal (the post-pandemic). 

7.3 Limitation and further research 

This thesis consisting of four studies provides valuable results and discussion for 

entrepreneurship competence and digital entrepreneurship competence in online 

learning environments through the adoption of educational technologies. The specific 
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limitation of each study has been pointed out in the corresponding chapter. Here I 

summarize the limitation and discuss further research in this field.  

7.3.1 Educational technology in online entrepreneurship education  

The first study reviewed educational technology applied in online and blended EE 

through browsing multiple databases. The findings showcased that social media, 

serious games, and digital platforms are widely applied in EE. Social media supplement 

online and F2F education (Tess, 2013), especially increasing in Chinese HEIs (Xue & 

Churchill, 2022). Video social media with high media richness can be further used in EE 

compared with the low richness, in particular communication of online and blended 

learning. The systematic review has no clear content and theoretical frameworks about 

the application and effectiveness of serious games such as immersion, fantasy, learning-

play design, human-computer interaction, and gameplay (Deterding et al., 2011; Girard 

et al., 2013), or reviewing through fidelity, verification, and validation (Fox et al., 2018). 

Apart from experimenting with the effectiveness of certain games, (the first three levels 

in Table 7-1), mechanics of gamification in EE should be included and further studied 

(Behl et al., 2022; Ho & Chen, 2023). Implementing gamification in an online learning 

context improves learning motivation and engagement, as well as stimulates 

constructive learning (Behl et al., 2022; Taşkın & Kılıç Çakmak, 2022).  

Table 7-1 Levels of Game Design Elements (Cf. Deterding et al., 2011) 

Level Description Example 

Game interface 
design patterns 

Common, successful interaction design 
components and design solutions for a 
known problem in a context, including 
prototypical implementations 

Badge, leader board, level 

Game design 
patterns and 
mechanics 

Commonly reoccurring parts of the design of 
a game that concern gameplay 

Time constraint, limited 
resources, turns 

Game design 
principles and 
heuristics 

Evaluative guidelines to approach a design 
problem or analyse a given design solution 

Enduring play, clear goals, 
variety of game styles 

Game models Conceptual models of the components of 
games or game experience 

MDA; challenge, fantasy, 
curiosity; game design 
atoms; 
CEGE 

Game design 
methods 

Game design-specific practices and processes playtesting, play centric 
design, 
value conscious game design 

Digital platforms provide asynchronous recorded tutorials and additional support 

(Girard et al., 2013). With video devices, educators can supplement traditional EE with 
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synchronous live-stream teaching (van Bonn et al., 2022). ICT is a basis for digital 

entrepreneurship to communicate and connect with customers and stakeholders on 

digital platforms (Oumlil & Juiz, 2018). To know how the effectiveness of ICT in EE, the 

third study further investigated it in virtual team learning. However, this study has three 

limitations to be avoided in future research. Firstly, convenient sampling was adopted, 

not random, which might bring sampling bias, although we tried to collect data from 

different levels of universities and colleges. Secondly, we only captured data one time 

and respondents were staying at different periods of online entrepreneurship learning 

(in the middle of the course or end of the course). Although they attend the same 

course, namely the introduction of entrepreneurship, course objectives are varied and 

learners' involvement in virtual team learning stays at different levels. We hardly say 

the results originated from virtual team learning. Controlling those explicit and implicit 

variables is necessary since they impact research of scientific. Lastly, the validity and 

reliability of the self-designed questionnaire should be further verified. Therefore, 

further research should reconsider the study design and conduct an experiment with 

certain educational technology used in one online EE course. This research might be 

more meaningful for entrepreneurial theory and practice. Here are possible questions 

to be answered: 

1. How to use social media (WeChat and Lark) effectively for an online 

entrepreneurship training program? 

2. What are the elements and mechanisms of gamification in an online 

entrepreneurship training program? 

3. Is there a statistically significantly different between teams of F2F 

collaboration and teams of online collaboration for gaining digital 

entrepreneurship competence? 

4. How to design and run an adaptive learning management system for digital 

entrepreneurship competence? 

The online entrepreneurship training program will conduct four times each year in 

online and blended learning environments. Depending on their interests, learners will 

be grouped into a team with three or four members to complete a digital project 

together online or blended. The teacher group uses social media (e.g., WeChat and 

Lark), digital platforms (self-designed learning management system and existing free 
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platform), and gamification (e.g., games and pitch competitions) to stimulate learning 

motivation and engagement.  

7.3.2 AI in EE 

Limited by existing high-quality publications, the scoping review cannot explore how to 

use AI in EE in detail. Thus, we did not include AI for entrepreneurship analytics as 

including search criteria, although there are a few pieces of literature. Regarding EE, AI 

can be further analyzed from two aspects: entrepreneurship and education. From 

entrepreneurship aspects, future research might expand the search strings and remove 

education/learning/teaching. In light of the summarization of AI applied 

entrepreneurship research and practice by Obschonka and Audretsch (2020), we can 

use machine learning and big data in practice, as a method or tool, to predict the 

commercial performance of entrepreneurial projects (Kwilinski et al., 2021), 

entrepreneurial finance (Antretter et al., 2019; Kwilinski et al., 2021), even scholars 

analyzed entrepreneurs’ mental health (Williamson et al., 2022). Based on my academic 

background and previous research experience, as well as the existing research gap, the 

study of student entrepreneurs is one of further research. However, the current studies 

of student entrepreneurs or would-be/nascent entrepreneurs focus their 

entrepreneurial intention on psychology, sociology, and other fields (e.g., Iwu et al., 

2021). We want to know about the survival of venture creation among nascent or 

would-be entrepreneurs because of their high failure rate, especially digital startups. 

This is a necessary and urgent theme when they have an entrepreneurial intention and 

they need to consider the risks and uncertainty which is the nature of digital venture 

creation endeavors. Therefore, inspired by AI, the following three questions are pointed 

out:  

1. How to use AI to analyze digital startup survival? 

2. Does AI predict digital startup survival efficiently? 

3. Which algorithm is best for predicting students’ digital entrepreneurial 

projects? 

From the education aspect, entrepreneurial educators should learn more from the 

educational field and instruction design combined with this intelligent technology. The 

second research showcased that AI is mainly used in teaching (N = 7), less mentioned 

in learning (N = 3), and management (N = 1). Entrepreneurial educators should pay 
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attention to learners and learning by use of big data and learning analytics (Gašević et 

al., 2015). The educators capture and interpret multimodal data (e.g., eye-tracking and 

emotion recognition), not individual data, to trace behavioral trajectories and predict 

learning performance in online and F2F learning environments (Sharma & Giannakos, 

2020; Yang et al., 2018). AI can be used in learning management systems, building 

adaptive or personalized systems, to assess and provide personalized learning content 

and homework (both individualized and standardized text or audio). In regard to 

narrowed collection criteria, we removed AI applied in entrepreneurship and focus on 

EE in the second study. Our data size (N = 11) is limited and compared data is narrowed 

into ten. The data size of the latter can be extended because we can find published 

high-quality research in other education fields that is much more than the former at 

present. Furthermore, the practice of AI applications is mature and gives hints for EE. 

AI can enable other educational technologies mentioned in 7.3.2. As mentioned in 

Study 2, natural language processing and a chatbot can be combined with an adaptive/ 

personalized entrepreneurship learning management system, which is less developed 

in this field. Here I try to analyze how to use intelligent technologies in entrepreneurship 

learning and teaching following fronts: 

1. How to capture and interpret multimodal EE data?  

2. How to advance learner-centered online EE through intelligent technologies? 

3. What elements consist of an effective entrepreneurial adaptive/personalized 

entrepreneurship learning management system? 

4. How do educators and learners use adaptive/personalized entrepreneurship 

learning management systems effectively? 

5. Our existing entrepreneurship learning management system (mobile and 

website) will continue to be updated based on entrepreneurial pedagogy and 

educational technology theories. 

7.3.3 Online experiential entrepreneurship training program  

The online practical entrepreneurship training program is designed by one experienced 

serial entrepreneur as a commercial product that is sold to Chinese universities and 

colleges. Course designers adopted an experiential learning method accompanied by 

experiencing online synchronous tutorials, reflecting on individual and team project 

reflection, and doing team projects together. Since the universities need to pay for the 



7 Discussion and further research 

 

190 

training program, they recommend a limited number of excellent-performance learners. 

Although the attendees have many common points, their learning backgrounds and 

learning levels are varied, making learning objectives and learning needs vary 

(Baasanjav, 2013). The eight weeks program cannot meet all learning interests. 

Therefore, when hiring candidates, the teacher group should explain the learning 

content outline and share a snapshot of our lecture. The fourth study analyzed a 

questionnaire survey with descriptive statistics to assess and self-assess all participants, 

which might be inaccurate. The course duration is eight weeks and we gathered data 

one time directly. The student interviewees might give biased opinions. So, we plan to 

collect data two times, before and after the training program, to compare the 

difference. In addition, the interview outline of the fourth study set limited questions 

(six questions) relevant to digital entrepreneurship competence. I will set more 

interview questions for each sub-competence to gather information and ideas in detail. 

The program designer should invite venture capitalists, entrepreneurs, and executives 

to guide their projects or attend the final presentation to evaluate their pitches at the 

last class. Learning content, especially the digital part should be updated on basis of 

technology trends.  

Traditional venture creation happens in a specific physical place constrained by social 

culture and institutional environment (Stam & Welter, 2020). Digital entrepreneurship 

is less relevant to the spatial. Digital EE and training easily move into the online context 

in contrast with traditional entrepreneurship. Entrepreneurial educators mainly keep 

experiential learning in F2F settings. Practical learning, action-orientation learning, 

learning by doing, and experiential learning can be interchanged in my future research. 

This experimental learning with four stages originates from Dewey, Lewinian, and 

Piaget. The experiential learning cycle designed by Kolb is active learning where 

students are involved and applied in business courses (Motta & Galina, 2023). In light 

of the overview of 37 action-based entrepreneurship training publications by Bohlayer 

and Gielnik (2023), there is only one training program conducted online and we cannot 

find data from China where EE booms in the past eight years, namely, research results 

on online experiential entrepreneurship training are rare (e.g., McFarland, 2017; 

Mensah et al., 2022), especially from China (e.g., Bell, 2020). Online experiential 

learning amplifies the existing difficulty of a team working with limitations of spatial 
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(Motta & Galina, 2023). With regard to the Community of Inquiry, experiential learning 

in online environments should facilitate teacher-learner, learner-learner, and learner-

content interactions (Garrison & Arbaugh, 2007). Looking back on the first two versions 

of the training program, the remote mentor gave tutorials and tutored 

learners‘ projects only one time by writing down his suggestions. Without meeting in 

person to know each other in-depth, team members executed tasks toughly. Interactive 

learning methods, not only passively listening to lectures, should be used to facilitate 

active learning for distributed learners (Kosslyn, 2021). Therefore, we will provide an 

extra chance to ask questions to the mentor through online individual guidance per 

week. The tutors and learners come from the same institutions and the tutors can 

organize F2F meetings, even learners attend the online lecture together in one brick-

and-mortar classroom where they also design and make prototypes. They can exchange 

ideas and information asynchronously and synchronously beyond the classroom and 

campus. Learners can log in on mobile learning management systems to complete their 

tasks anytime and anywhere. Lectures and individual guidance will be recorded and the 

questions are transferred into text for learners’ further learning.  

There is remarkably little (if any) practical evidence on experiential learning in online 

entrepreneurship training programs. The study did not classify the four segmentations 

of experiential learning clearly (Mason & Arshed, 2013). Additionally, scholars should 

adopt quantitative data, as well as interviewing and reflective data. Therefore, we will 

distribute an online questionnaire survey, apart from text feedback and interviews on 

the online entrepreneurship training program. Because of the simulation of the real 

world, we might analyze the effectiveness of online projects based on Kolb‘s 

experiential learning consisting of concrete experience, observation, conceptualization, 

and active experimentation (Kolb, 2014). Concrete experience in this research contains 

activities of the designation of digital products or services including digital content (e.g., 

videos, podcasts, books), digital applications or software (e.g., video games, websites, 

social media), and Web3 (e.g., blockchain, non-fungible token). The further program 

will introduce AI-generated content. Reflective observation is individual and group 

reflection on the project experience. Learners contextualize entrepreneurship concepts, 

principles, and ideas during the conceptual period. The final is actively starting new 

practices with the adoption of learned knowledge/skills or suggestions for further 
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action (Farber et al., 2015; Motta & Galina, 2023).  

Business models and business planning depend on causation and assumptions (Jones, 

2011) whereas effectuation is vice versa (Sarasvathy, 2009). The future experiential 

learning activities obey principles of effectuation, design thinking, and lean startup. 

Participants should design and validate a digital prototype of their product or service 

with their members during the eight weeks, report their process weekly, and pitch them, 

as well as write a weekly reflection. Hence, a series of experiential entrepreneurship 

training programs are conducted and the program is updated each time. The future 

research questions are thereafter: 

1. How to provide an efficient online entrepreneurship training program? 

2. How can educators tutor online experiential training for distributed 

learners? 

3. What preparations can learners do when attend an online experiential 

training program? 

4. How is the online experiential entrepreneurship training program for 

concrete experience/ reflective observation/ abstract 

conceptualization/ active experimentation? 

5. Which section (concrete experience, reflective observation, abstract 

conceptualization, or active experimentation) of experiential learning 

can be improved in an online experiential entrepreneurship training 

program?  

7.3.4 Assessment of digital entrepreneurship competence  

The fourth study captured quantitative and qualitative data to assess digital 

entrepreneurship competence. I made use of the existing EntreComp framework and 

EmDigtial framework to assess learners enrolled in Chinese HEIs. The former framework 

is general for educators to adopt in daily entrepreneurship teaching. The latter provides 

a set of indicators and users still need to develop a scale. Although we searched Spanish 

and English publications and videos, as well as sent emails to framework designers 

(without response), our understanding of each indicator might be inaccurate. 

Furthermore, double-checked by my Chinese colleagues, the English-Chinese 

translation of indicators of the digital entrepreneurship competence framework might 

lose important information.  
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I interviewed learners and tutors to know how digital entrepreneurship competence 

changed during the eight weeks. I also distributed questionnaires to gain quantitative 

data. However, we lack prior entrepreneurship competence information. Additionally, 

the application of the EmDigital framework is limited by the collected data of the fourth 

study. Four tutors’ opinions are suggestive whereas learners had less experience in 

entrepreneurship theories and practices. Around eighty percent of interviewees (N = 

15) are students and they have no or little entrepreneurship knowledge and experience. 

Thus, all participants’ opinions on this program might be biased since only one tutor has 

his own company and one tutor launched an e-business before. If possible, we can invite 

more tutors and gather their assessment of learners’ digital entrepreneurship 

competence. Therefore, further research is conducted and ongoing to compare before 

and after one eight-week online practical entrepreneurship training program, without 

F2F or blended learning. The ongoing program invited more tutors (N = 17) than before 

(N = 4) to support 93 distributed learners. Different from the fourth study, the following 

interview will focus on digital entrepreneurship competence without the attitudes 

toward the training program. I plan to invite more tutors coming from various schools 

of universities when the training program ends. Both interview and prior-post survey 

aims to know students’ changes in digital entrepreneurship competence, supplied by 

individual reflections and team projects. The new version program has been started and 

we already collected the prior self-report data through a questionnaire survey (N = 56) 

after a kick-out lecture on January 3, 2023. To stimulate and monitor their process, 

tutors already have asked students to present their projects online two times in the 

past first two weeks from January 3, 2023, to January 17, 2023. We shared information 

in our social media group to keep in touch. We will contact respondents one by one 

based on the first-named questionnaire to confirm they fill in the post-survey and send 

an interview invitation. There is a pity that it is impossible for us to find compared 

groups to control variants. However, all learners attend this lecture and get guidance 

remotely, as well as avoid other factors (e.g., other entrepreneurship activities) from 

their enrolled schools, since there is two months winter holiday in Chinese HEIs.  

Regarding the built EmDigital Framework and the experience from the fourth study, we 

will separate management and safety into two sub-competencies. So, the next research 

will assess opportunity identification, action planning, management, collaboration, and 
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safety separately. Therefore, the questionnaire used in Study 4 can be further used in 

the next research with a tiny modification on narration, in order to test the following 

hypothesis:  

1. Opportunity identification is improved through an online experiential 

entrepreneurship training program.  

2. Management competence is improved through an online experiential 

entrepreneurship training program. 

3. Action planning competence is improved through an online 

experiential entrepreneurship training program. 

4. Safety competence is improved through an online experiential 

entrepreneurship training program. 

When I searched for indicators and scales for the assessment of digital 

entrepreneurship competence in English and Chinese, a scientific digital 

entrepreneurship competence scale or questionnaire exists in both research and 

practice gaps. Assessment of participants’ digital entrepreneurship competence can 

learn from that of entrepreneurship competence. The existing measurement methods 

of entrepreneurship competence are self-assess scales, case studies, and in-depth 

interviews (Mitchelmore & Rowley, 2010; Sieger et al., 2016). Indicators of scales 

depend on the scholar's own definition of entrepreneurship competence. Scale 

designation and development is a need for entrepreneurial learners, educators, and 

policymakers. For example, similar to psychological testing, a scientific digital 

entrepreneurship competence scale can help learners know whether self-employment 

is appropriate for them briefly and find their shortcomings in this competence to 

remedy them. The digital entrepreneurship competence scale measured digital 

competence and entrepreneurship competence separately (e.g., Kurmanov et al., 2020). 

To know learners’ learning levels and give further suggestions after our teaching, I and 

my Chinese colleagues plan to develop, test, and validate a new scale measuring digital 

entrepreneurship competence for ourselves and our counterparts.  

The original scale will assess five sub-digital entrepreneurship competencies, including 

opportunity identification, action planning, management, collaboration, and safety, 

with regard to indicators and explanations of the EmDigital. We will systematically 
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search literature with existing scales for each construct. For example, the founders’ 

social identity scale (Sieger et al., 2016) can be considered in the construct of 

opportunity identification. Complied by two authors, each construct has five to ten 

items with five points Likert scale, several being reversed coded (Vagos et al., 2019). 

The demographic information of age (Wang et al., 2022), gender (Wang et al., 2022), 

family entrepreneurial background (Hahn et al., 2020), and their own entrepreneurial 

experience (Miller et al., 2012) will be investigated to control. The original scale will be 

decided by three experts from entrepreneurship, business administration, and 

education. Then the scale will be discussed by the Delphi method to finalize it by 

interviewing learners (N = 20) and tutors (N = 30) who are participants in the online 

entrepreneurship training program. Then we will sample 200 Chinese tutors and 

learners (based on the hiring results of the first two programs) who attend our training 

programs and their prior-post self-report on digital entrepreneurship competence to 

test the instrument. We will further distribute the updated scale to undergraduates and 

graduates who are not in this online entrepreneurship training program but whose 

enrolled HEIs are members of the online training given institute. Because one of my 

collaborators provides EE services for 62 universities and colleges (data updated until 

25 January 2023) around China, the distribution of a scientific scale is feasible and 

assessment of digital entrepreneurship competence is a real need that is urgent to meet 

for institutions and would-be entrepreneurs. The scale is not static, but dynamic and 

open, namely, we and our counterparts can update it as their needs. The scale will be 

tested and validated in the 62 Chinese HEIs and then will be translated into English and 

German. Therefore, the following questions of interest will be explored in our further 

research. 

1. How can educators construct a validated scale for the measurement of 

digital entrepreneurship competence? 

2. Is the digital entrepreneurship competence scale efficient and reliable? 

3. How can educators use the digital entrepreneurship competence scale? 

4. How to combine the digital entrepreneurship competence scale with 

interviews to know learners’ learning level of digital entrepreneurship? 

5. How to support active learning through the digital entrepreneurship 

competence scale? 
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6. How to use the digital entrepreneurship competence scale in cross-

cultural situations?  

As mentioned in Study 4, the online practical training program needs to be updated 

with practical guidance to make sure students can make a prototype or even launch a 

minimal-value product where learners probably practice their competence well. 

Therefore, the first further research has been decided by me and my colleague to 

analyze four digital entrepreneurship competencies in depth through our updated 

online experiential training program. The second further research has been decided to 

develop an effective and scientific digital entrepreneurship competence scale. I am 

pleased to introduce educational technologies, especially AI into our entrepreneurship 

learning management system to build an adaptive mobile and website 

entrepreneurship learning system with my entrepreneurship and technology 

colleagues as our near future work planning package.  

7.3 Conclusion 

Entrepreneurship competence has been discussed and built during the past several 

decades whereas digital entrepreneurship competence is less studied for digital 

venture creation endeavors. Entrepreneurship competence is usually gained from 

education, training, and personal experience (Miller et al., 2012), further delivering in 

online learning environments. In the digital age, educational technologies supplement 

online education for learners’ engagement and motivation. Social media, serious games 

or gamification, and digital platforms are widely used in online and blended EE. With 

the booming development of AI, an adaptive learning management system can advance 

individual entrepreneurship learning on basis of design thinking and its variants. Natural 

language processing and the chatbot will enable entrepreneurship learning, supporting 

decision-making. Our empirical research proved virtual team learning with the 

assistance of ICT is effective for both competences of entrepreneurial positions and 

personality traits.  

Assessment and facilitation of digital entrepreneurship competence are essential in the 

digital age. Digital entrepreneurship competence does not simply combine digital 

competence and entrepreneurship competence. The existing digital entrepreneurship 

competence models should be further verified. Entrepreneurial practitioners and 
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educators need a scientific assessment tool that I and my colleagues will design in the 

next research. 

This research consists of quantitative and qualitative studies, theoretical and empirical 

designs, and online and blended learning contexts. Understanding, assessing, and 

facilitating of entrepreneurship competence in the digital age still require significant 

efforts from educators, scholars, and policy-makers. This thesis is a brief assessment of 

entrepreneurship competence and digital entrepreneurship competence. Significantly 

supported by a Chinese entrepreneurship training institution, I and my colleagues will 

continue to complete a series of studies mentioned in 7.3. With our continual and 

consistent work, we aim to facilitate the theoretical and practical development of 

entrepreneurship competence in both online and blended learning environments.  
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Appendix 
Questionnaire of the perception of the effectiveness of virtual team learning for 
entrepreneurship competence 
 

Category Items 

Demography Gender: Male/ Female 

Age: 

Education: Senior school (secondary vocational school) or under, 

Vocational or three-year college, Bachelor, Over bachelor 

Education field: Social sciences (e.g., Economics, Law, Education), 

Natural sciences (e.g., Physics, Biology, Chemistry), Applied sciences 

(e.g., Civil Engineering, Applied Mathematics), Formal sciences (e.g., 

Mathematics, Statistics), Humanities sciences (e.g., Literature, 

Philosophy, History) 

There are self-employees in my family (parents and siblings): Yes/ No 

I have entrepreneurial experience or I am an entrepreneur: Yes/No 

Entrepreneurship 

Competencies  

(Totally disagree-

totally agree 7 

Likert Scale) 

I can discover possible entrepreneurial opportunities 

I am good at integrating and using the resources I need 

I can complete the task according to the plan 

I often have new or unique ideas  

I know how much money is needed to start a company 

I will make a plan to achieve a goal 

I believe I can successfully start a valuable business 

In working with others, I can establish good relationships with others 

When encountering problems, I can actively face and solve them 

I can learn from my prior experience 

When I meet problems, I don't give up easily 

Virtual Team 

(Totally disagree-

totally agree 7 

Likert Scale) 

I like tasks with moderate difficulty 

I can adopt appropriate strategies or methods to solve the problem 

Various ICT methods have different functions 

Online cooperation has helped me and my team members build a 

relationship of mutual trust and common goals 

After completing the group task, I still contact with the group members 

When I attend EE courses, I use ICT to communicate and discuss with 

teammates every time 

I can use a variety of ICT methods proficiently 
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