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ABSTRACT

This study constructs a conceptual framework for curriculum development tailored to guide the digital transformation of 
entrepreneurship education in technical and vocational education and training (TVET) institutions. Building upon Vial's digital 
transformation conceptual diagram, this framework integrates the process-oriented concepts of "digital transformation", 
"entrepreneurship education", and "curriculum development". Supported by a detailed literature analysis, the framework 
establishes a solid conceptual foundation, emphasizing the classical curriculum elements of "objectives", "content", 
"organization", and "evaluation". It further enriches these components by incorporating key insights from 12 
entrepreneurship courses from various regions in China, which are explored through a qualitative content analysis of the 
dimensions from the constructed framework. This framework serves as both a theoretical and practical guide, offering 
specific strategies for adapting the TVET curriculum to align with digital trends, thereby facilitating effective global 
implementation while providing localized insights from the Chinese context.
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INTRODUCTION

In an era marked by escalating challenges, societies 
worldwide are grappling with the rapid pace of digital 
innovation, burgeoning demands for sustainability and 
environmental protection, the complexities brought 
about by accelerated migration processes, and the 
necessity for entrepreneurial mindsets.[1] To address 
these multifaceted demands, technical and vocational 
education and training (TVET), the education sector 
most closely aligned with the labor market for 

provisioning qualified labor and facilitating the transition 
of young people from education to employment, must 
stay abreast of these changes.[2]

The UNESCO Medium-Term Strategy (2022-2029) reveals 
a close relationship between digital transformation, 
TVET's digitization, and four strategic objectives, with 
three directly intertwined with digital transformation. 
Furthermore, out of nine strategic outcomes, five are 
closely associated with the digital transformation of 
TVET and the cultivation of digital skills.[3] The 
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UNESCO Strategy for TVET (2022-2029) emphasizes the 
necess i ty  of  sk i l l s  for  the  d ig i ta l  economy 
transformation, highlighting the importance of meeting 
the needs of digital transformation across various 
sectors.[4] Innovation in digital technologies demands a 
corresponding transformation in pedagogical methods 
and educational technologies; the dual pillars of the 
digital economy, digital industrialization, and the 
digitization of industries necessitate the flexible 
alignment of talent development goals, programs, and 
curriculum with market demands; and changes in 
interpersonal interaction modalities require teachers to 
comprehensively enhance their digital capabilities and 
master the information, knowledge, training, and skills 
needed for best teaching practices, promoting 
multimodal teaching approaches.[5] Thus, a compre-
hensive digital transformation, from technology and 
economy to society, prompts corresponding changes in 
TVET's talent development goals, teaching methods and 
educational technology.

Simultaneously, the UNESCO Strategy for TVET (2022-

2029) underscores a consistent emphasis on entrepren-

eurship skills. As highlighted in one of the main action 

areas, entrepreneurship skills are reiterated. For instance, 

in long-term significant projects by the United Nations 

Educational, Scientific, and Cultural Organization-

International Centre for Technical and Vocational 

Education and Training (UNESCO-UNEVOC) Centre, 

entrepreneurship has always been emphasized as a 

critical module.[6] Through TVET, equipping individuals 

with entrepreneurial capabilities enables success in 

sustainable enterprises, contributing to post-pandemic 

recovery and a sustainable society. Furthermore, it 

fosters a resilient and innovative workforce, propelling 

sustainable economic growth, innovation, and job 

creation.[7]

Against the backdrop of digitalization, research in 

entrepreneurship education has been on the rise. A 

search for "entrepreneurship education" in the Web of 

Science database shows a sharp increase in the annual 

publication of related literature since 2019, with a 

continual growth trend. However, research on the digital 

transformation of entrepreneurship education, especially 

regarding TVET's pivotal role in a society valuing digital 

and entrepreneurial capabilities, remains scant.

Research from a curricular perspective directly affects 

educational quality and learning outcomes, ensuring the 

relevance and timeliness of educational content.[8] To 

respond to and keep pace with the rapidly changing 

impacts of digital transformation, this research aims to 

construct a curriculum development framework to guide 

the digital transformation of entrepreneurship education 

within TVET, based on a comprehensive literature 

review and by integrating the three elements of "digital 

transformation", "entrepreneurship education", and 

"curriculum development", each characterized by their 

process-oriented nature.

In China, the Ministry of Education has consistently 
emphasized that the digitalization of education is a 
crucial aspect of building a strong educational system. 
The Ministry has issued a series of standards to improve 
the digital standards and norms of education and to 
enhance the capacity for digital educational support. 
Additionally, under the guidance of the Ministry, the 
Smart Education of China platform has been 
established. This platform, being the world's largest 
digital learning platform, serves various levels and types 
of education, with TVET being a significant module. 
This study has selected entrepreneurship courses from 
the TVET module of this platform as cases for 
exploration.

By conducting a qualitative content analysis contextu-
alized within the Chinese context, this framework serves 
as both a theoretical and practical guide. It offers 
specific strategies for adapting the TVET curriculum to 
align with digital trends, facil itating effective 
implementation globally while providing localized 
insights from the Chinese context.

CONCEPTUAL GROUNDWORK

In his seminal work, Vial synthesizes 134 published 

definitions to formulate a unified definition of digital 

transformation.[9] He characterizes it as "a fundamental 

change process, enabled by the innovative use of digital 

technologies accompanied by the strategic leverage of 

key resources and capabilities, aiming to radically 

improve an entity and redefine its value proposition for 

its stakeholders".

Building on this definition, Vial presents a conceptual 

diagram that vividly and concretely illustrates the 

components of digital transformation: "process", "digital 

technologies", "resources", "capabilities", "outcome", 

"value proposition", and "stakeholders".[9]

This literature review is structured around these critical 

components to explore the nature of digita l  

transformation, entrepreneurship education, and 

curriculum development. It introduces the four elements 

of Tyler's curriculum theory and delves deeper into the 

related concepts of digital transformation and entrepren-

eurship education.[10] These explorations and discussions 

will contribute directly to forming a comprehensive and 

instructive framework for the digital transformation of 
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curricula in entrepreneurship education.

Digital transformation
Definition of digital transformation
To date, there remains no universally accepted definition 
of digital transformation. Although considerable efforts 
have been undertaken to establish a unified definition, 
the necessity of such clarity is widely acknowledged. A 
unified definition enhances conceptual rigor, facilitating 
a deeper understanding for both practitioners and 
researchers and advancing the theoretical and practical 
aspects of the discipline.[11] Despite the absence of a 
broadly accepted and unified definition, it is generally 
recognized that digital transformation signifies a founda-
tional shift in how organizations deliver value. This shift 
is characterized by the comprehensive integration of 
digital technology into all operational facets.[12,13] The 
transformation extends beyond mere technological 
adoption, encompassing a cultural shift that compels 
organizations to continuously challenge established 
norms, promote experimentation, and regard failures as 
integral to innovation.[14,15]

In this study, the primary focus is on the digital 
transformation conceptual diagram by Vial,[9] which is 
based on the unified definition of digital transformation 
proposed by Vial. We acknowledge and adopt this 
definition not only because it is one of the few unified 
definitions of digital transformation but also because it 
encapsulates the complex and multidimensional nature 
of digital transformation. This definition serves as a 
potent guiding principle for understanding and 
implementing initiatives in this area, providing a 
comprehensive framework that addresses the 
multifaceted aspects of digital transformation.

Process: the ongoing and dynamic nature of digital 
transformation
The literature increasingly views digital transformation as 

a dynamic process.[1,16,17] It highlights various dimensions 

in which digital transformation involves continuous 

adaptation, strategic planning, and the integration of 

technological innovations across diverse domains. This 

perspective i l lustrates the comprehensive and 

multifaceted nature of digital transformation as an 

ongoing process rather than a singular event.[1,12,16–18]

Warner and Wäger propose a process model comprising 

nine micro foundations that elucidate the generic 

contingency factors that trigger, enable, and hinder the 

bui ld ing of  dynamic capabi l i t i es  for  d ig i ta l  

transformation.[17] Similarly, Vial constructs a process 

framework articulated across eight building blocks, 

serving as a tool to guide the strategic planning and 

implementation of digital transformation in various 

organizational contexts.[9]

Capabilities: essentials of digital competences
In the current rapidly evolving technological landscape, 

the cultivation of digital competences has emerged as a 

pivotal factor in the digital transformation of TVET.[19] 

On one hand, influenced by digital technologies, 

educational content and methods have rapidly 

transitioned to digital formats to facilitate easier sharing 

and transmission of information. This shift necessitates 

the development of digital competences as essential 

components for enhancing educational quality and 

efficiency.[20] On the other hand, TVET students are 

preparing to enter various industries where the 

application of digital technologies has become a founda-

tional requirement. By nurturing these digital skills, 

TVET can better prepare students to adapt to digital 

work environments and enhance their professional 

competitiveness.[21]

Furthermore, the interplay between digital and 
entrepreneurship competences is notably significant. 
Effective digital competences can assist entrepreneurs in 
leveraging online resources more efficiently, which is 
crucial for reducing startup costs and enhancing 
operational efficiencies.[22] Additionally, the demand for 
digital tools in entrepreneurial activities compels 
entrepreneurs to engage continuously in learning and 
mastering new technologies, thereby further enhancing 
their digital competences.[23]

Several digital competence frameworks have been 

developed to effectively foster these competences 

among students. UNESCO, for instance, has introduced 

a Global Framework of Digital Literacy Skills, which 

encompasses 26 skills across seven domains.[24] The 

universal digital skills framework, which merges the 

European Digital Competence Framework for Citizens 

and UNESCO's framework, includes seven skill 

domains, 26 skills, and eight proficiency levels.[25] Among 

all the available frameworks, the European Union's 

Digital Competence Framework for Citizens (DigComp 

2.2) stands out as one of the most comprehensive and 

widely adopted frameworks, featuring five competence 

areas with 21 competences.[26]

It is evident that the cultivation of digital competences is 

crucial for adapting to the labor market and achieving 

entrepreneurial success, and it plays a central role in the 

adaptation of TVET to digital transformation.

Stakeholders: key players in the TVET ecosystem 
during digital transformation
The discourse on the TVET ecosystem naturally extends 

to the broader concept of the skills ecosystem.[27] Within 

the TVET ecosystem, core components include 

structured institutions, such as technical schools, 
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polytechnics, and dedicated training centers. These 

entities provide specialized courses that blend theoretical 

instruction with practical experience in distinct technical 

disciplines.[28] In contrast, the skills ecosystem adopts a 

wider scope that transcends traditional educational 

settings, embracing both conventional and unconven-

t ional  educational  frameworks.  This includes 

mechanisms such as apprenticeships, direct job training, 

digital courses, vocational training facilities, and 

programs aimed at fostering entrepreneurship.[29]

As the TVET sectors undergo digital transformation, it 

is imperative to acknowledge and engage with a diverse 

array of stakeholders from both the TVET and skills 

ecosystems. These stakeholders range from educational 

and training institutions—including support staff, 

educators, and students—to broader societal elements, 

such as the labor market, family units, community 

groups, governmental bodies, non-governmental 

organizations, business entities, and the information and 

communication technology (ICT) sector.[30] Notably, the 

ICT sector plays a pivotal role as a provider of digital 

solutions, researchers, and content creators integral to 

the digital evolution of TVET.

Entrepreneurship education
Process: recognizing entrepreneurship education 
as a dynamic and evolving journey
The field of entrepreneurship education is marked by a 

plethora of definitions and interpretations, reflecting a 

wide range of approaches and perspectives from various 

educational institutions, scholars, and practitioners.[31–33] 

Central to the concept of entrepreneurship education are 

elements that foster creativity, innovation, and the ability 

to recognize and exploit opportunities, although the 

specific focus and implementation may differ substan-
tially across contexts.[34] This diversity is attributed to the 

application of entrepreneurship across various sectors 

and disciplines as well as to its evolving nature within the 

global  economy.[35] The  def ini t ions  underscore  

entrepreneurship education's multidimensional nature, 
which seeks not only to impart knowledge about 
business creation but also to develop a broad set of 
competences increasingly deemed essential in today's 

dynamic economic environment.[34,36,37] It is increasingly 

recognized as a dynamic and evolving process integral to 

transformational learning experiences that equip students 

with essential entrepreneurship competences.[38–40]

Capabilities: frameworks and models shaping 
competence in entrepreneurship education
Numerous studies have proposed frameworks or models 
to develop entrepreneurship competences that initially 
target organizations. For example, Hayton and Kelley 
introduced a competency-based framework tailored to 
support corporate entrepreneurship and highlighted key 

competences, such as innovation, venturing, and new 
enterprise model development.[41] Similarly, Ploum et al. 
proposed a framework specifically for sustainable 
entrepreneurship, integrating environmental and social 
sustainability into entrepreneurial practices by suggesting 
competences necessary for entrepreneurs who aim to 
address sustainability challenges while pursuing 
economic objectives.[42]

The focus has gradually extended from corporate 
environments to educational settings, with specialized 
frameworks and models designed for educational 
institutions. Popescu proposed a model to focus on 
developing similar competences within the educational 
sector.[43] Lilleväli and Täks discussed how competence 
models can systematically support the development of 
entrepreneurship competences across different 
educational levels, providing a structured approach to 
embedding various learning outcomes and defining the 
roles of entrepreneurship education.[44]

However, among the most recognized in the cultivation 
of entrepreneurship competences is the EntreComp 
Framework developed by the European Union.[45–47] 
Compared to other models or frameworks, the 
EntreComp Framework offers a broad, holistic view of 
entrepreneurship as a life skill applicable in numerous 
contexts beyond mere business creation—such as social 
enterprises, community activities, and personal 
development. Its design emphasizes versatility, 
adaptability, and integration into various educational and 
professional development settings. This framework 
supports a wide range of educational goals, spanning 
from primary education to adult learning, encouraging 
users to incorporate their competences into existing 
curricula and training programs.

Value proposition: focusing on value creation as 
entrepreneurship education's objective
The academic discourse widely acknowledges value 
creation as the central objective of entrepreneurship 
education.[48] Bruyat and Julien critique the isolated study 
of entrepreneurs or teams, positing that entrepren-
eurship derives not only from individual actions but also 
from dynamic interaction with the environment.[31] This 
interaction leads to both personal transformation and 
the creation of value, making learning and value creation 
fundamental aspects of entrepreneurship. This 
perspective aligns closely with the educational objectives 
of learning-focused institutions and suits their needs 
more appropriately than other entrepreneurial 
definitions.

Lackéus and colleagues advocate for a pedagogical 
approach that prioritizes value creation through practical 
activities where students generate benefits for external 
stakeholders.[48] This method enriches educational 
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experiences by developing entrepreneurship capabilities, 
regardless of the immediate success of value-creation 
efforts.

Moreover, the Danish Foundation for Entrepreneurship 
defines entrepreneurship education as the process of 
transforming opportunities and ideas into value for 
others, which can be financial, cultural, or social.[49] This 
definition inherently includes the notion that value 
creation should be innovative, requiring initiative from 
the creator, involving the acquisition of necessary 
resources, and managed by the initiator, who also bears 
the risk of failure.[50,51]

Value creation is extensively recognized as contributing 
to societal well-being and enhancing feelings of 
meaningfulness, engagement, and life satisfaction, as it 
involves helping others not just to make a living but to 
enrich lives.[52]

In conclusion, the goal of entrepreneurship education is 
to cultivate the capability to create value in students, 
which is essential not only for their personal economic 
success but also for the long-term development and 
innovation of society.

Impact of digital technologies on digital 
entrepreneurship, and entrepreneurship 
education
Digital entrepreneurship
The impact of digital technologies on entrepreneurship 
has led to the emergence of a new concept known as 
"digital entrepreneurship". Digital entrepreneurship is 
distinguished by the integration of advanced techno-
logies into business practices, the innovative use of 
digital platforms to enhance operations and market 
presence, and the continual transformation of traditional 
enterprise models to thrive in the digital economy.[53]

Outcome: digital enterprise model
Academic research on digital entrepreneurship primarily 
focuses on four key aspects: digitalized entrepreneurship 
procedures, analysis levels, digitalized ecosystems, and 
digitalized enterprise models.[54] The digital enterprise 
model leverages digital technologies in areas such as 
product development, distribution, stakeholder 
interaction, and internal operations. It fundamentally 
differs from traditional models by emphasizing network 
orchestration, digital platforms, and innovative service-
based models across various industries. This model 
incorporates modernized processes that enhance agility 
and offer new opportunities for competition and growth 
in the digital economy. In the realm of entrepreneurship 
education, the enterprise model has been a significant 
component of the curriculum and its outcomes. With 
the influence of digital transformation, entrepreneurship 

education in TVET increasingly focuses on the 
digitalized enterprise model.

Stakeholders: key players in the digital entrepren-
eurship ecosystem
Furthermore, Sussan and Acs provide a framework that 
bridges the gap in our understanding of entrepren-
eurship in the digital age.[55] This framework is based on 
the integration of the entrepreneurial ecosystem 
(institutions and agents) and the digital ecosystem (users 
and digital infrastructure). The interactions between 
agents and users, which incorporate insights into 
consumers' individual and social behavior, become the 
central point of analysis. This indicates the existence of a 
digital entrepreneurship ecosystem, where the 
stakeholders—comprising institutions, agents, and 
users—are crucial, especially in how agents and users 
interact within the ecosystem.

Digi ta l  technologies:  tools and methods 
transforming entrepreneurship education
The concept of "Digital Entrepreneurship" primarily 
emerges from the transformative roles played by digital 
technologies. Digital technologies act not only as 
facilitators and mediators but also often represent the 
core product in entrepreneurial ventures, thereby 
becoming an integral and omnipresent component in the 
landscape of modern entrepreneurship.[53]

Digital technologies have profoundly transformed the 
educational landscape with the introduction of various 
digital tools and applications that enhance learning 
experiences and operational efficiency. Learning 
management systems (LMSs), such as e-learning 
platforms, provide a comprehensive framework for the 
delivery and management of educational content, 
allowing for the systematic tracking of progress and 
interaction.[56] Edutainment and game-based learning 
tools, such as digital games, merge entertaining content 
with educational material, creating engaging and motiva-
tional learning environments.[57] Immersive learning 
technologies, including virtual reality (VR) and 
augmented reality (AR), provide authentic simulations 
and interactive experiences that deepen understanding 
and memory.[58] Adaptive learning technologies driven by 
artificial intelligence (AI) and machine learning optimize 
the learning process based on real-time data, tailoring 
educational experiences to individual learners.[59] Mobile 
educational technologies support learning anytime and 
anywhere through mobile devices, making access to 
educational resources more convenient.[60] Lastly, collab-
orative learning tools enhance communication and 
teamwork between students and educators via digital 
platforms that support real-time interaction and 
collaboration.[61] Together, these digital technologies 
foster a dynamic, interactive, and personalized 



Zeng et al. • Volume 1 • Number 16 • 2024 https://www.vtejournal.com

6

educational environment that meets the diverse needs of 
today's learners.

In the realm of entrepreneurship education, digital 
technologies, such as e-learning platforms, online 
courses, VR/AR, digital collaboration tools, and social 
media and digital marketing tools, are critically important 
for their role in fostering entrepreneurship competences 
and mindsets. These tools have received considerable 
attention because of their capacity to support training 
and development in entrepreneurship competences.[62] 
Additionally, digital tools designed for research and data 
analysis are equally vital; they provide essential 
information and insights that aid users in making data-
driven decisions, thereby enhancing the likelihood of 
entrepreneurial success.[63] Tools based on digital 
technology have become key resources for educating 
students on how to navigate and succeed in complex 
business environments. Such integration of digital tools 
into educational frameworks not only prepares TVET 
students for the practical challenges of entrepreneurship 
but also ingrains a robust digital competence necessary 
for the modern business world.

Resources: foundations for success in digital 
entrepreneurship and education
In entrepreneurship education, particularly in the realm 
of digital entrepreneurship, the significance of human 
capital resources, such as student capabilities and teacher 
skills, is fundamental to the successful digital 
transformation of entrepreneurship education.[64] 
Furthermore, entrepreneurship education provides 
crucial experiential knowledge and social capital, which 
are especially vital during the early stages of digital 
ventures.[53] Social capital plays a pivotal role by 
facilitating access to key resources, knowledge sharing, 
partnership sourcing, and risk management, all of which 
are critical for the success of entrepreneurship education 
and digital transformation.[65] Additionally, organizational 
culture is highlighted as influential, as it affects the 
i n t eg r a t i on  o f  d i g i t a l  t e chno log i e s  w i th in  
organizations.[64] Thus, human capital, experience, 
knowledge, social capital, and culture are integral to 
supporting successful digital entrepreneurship within 
entrepreneurship education.

Curriculum development
Process :  evo lv ing  nature  o f  cur r icu lum 
development
In traditional education, the curriculum is often defined 
as "content" or a "product", based on an absolutist 
epistemology.[66] This perspective holds that knowledge 
is independent of individual, temporal, societal, cultural, 
or specific human conditions, positing that the 
classroom should deliver repeatable knowledge and 
content. Students are expected merely to passively 

receive and reproduce the anticipated answers, thus 
reducing the need for inquiry in the educational process. 
Under this definition, the curriculum fosters students 
who are not encouraged to be proactive.[67] Contrasting 
th is ,  Dewey underscores  the importance of  
incorporating a robust philosophy of experience in 
education and curriculum design to counteract the 
limitations of a static knowledge framework.[68] He 
argues that education under an experience-based 
curriculum definition sees development as the essence of 
education, and only the concept of curriculum as a 
process can accommodate the evolution of knowledge 
within society. Knight further supports this dynamic 
approach by suggesting that the complexities of learning 
in higher education are best managed through a process-
or iented approach.[69] In this  v iew,  curr iculum 
development is a continuous and responsive activity 
rather than merely adhering to a set of static guidelines.

The elements of curriculum
Tyler presents a fundamental understanding of 
curriculum through four key processes: identifying the 
school's purposes, selecting educational experiences that 
fulfill these purposes, organizing these experiences 
effectively, and developing evaluative tools to assess 
whether the school's purposes are being met.[10] Tyler 
views the curriculum not merely as content to be 
delivered in a traditional classroom setting but as a 
dynamic process encompassing four basic elements: 
objectives, content, organization, and evaluation.

While Tyler's curriculum design theory has stood as a 
cornerstone of modern educational theory, it has not 
been without its critics over time. For instance, Taba 
criticized Tyler's model for its top-down approach, 
proposing a more flexible, bottom-up model of 
curriculum development.[70] Apple, from his critical 
pedagogy perspective, challenged Tyler's curriculum 
model for overlooking the power and ideological biases 
behind the selection of curriculum content and 
knowledge, advocating for a curriculum that pays greater 
attention to social justice and power structures.[71] Pinar, 
a significant scholar in curriculum theory, critiqued 
Tyler's model for its technical and process-oriented 
nature and called for the integration of more 
philosophical and reflective thought into curriculum 
t h e o r y  w i t h  h i s  c o n c e p t  o f  " C u r r i c u l u m  
Reconceptualization".[72] Despite these critiques, the four 
elements Tyler identified are still widely regarded as 
fundamental components of curriculum design.

Constructing a conceptual framework
This section presents the conceptual framework 
constructed in this research based on the aforemen-
tioned literature review (see Figure 1). Within this 
conceptual framework, the foundational concepts of 
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Figure 1. The conceptual framework for exploring the curriculum development of digital transformation in entrepreneurship education. TVET, technical 
and vocational education and training.

"digital transformation", "entrepreneurship education", 
and "curriculum development" are integrated. These 
concepts are inherently process oriented in their 
underlying philosophy and nature, which are explored 
extensively in the previous sections of the literature 
review.

The construction of this conceptual curriculum 
development framework is based on Vial's conceptual 
diagram of digital transformation, integrating key 
elements such as "process", "digital technologies", 
"resources", "capabil i t ies",  "outcome", "value 
proposition", and "stakeholders", all pertinent to 
" en t r ep r eneu r sh ip  educa t i on"  and  "d i g i t a l  
transformation". The relevance and practicality of these 
elements have been substantiated in the literature review. 
Additionally, the four primary elements of curriculum 
development—"objectives", "content", "organization", 
and "evaluation"—further delineate this conceptual 
diagram, enhancing the operability, guidance, and 
exploration of the digital transformation process of 
curriculum development in entrepreneurship education.

METHODOLOGY

By adopting a qualitative research design, this research 
focuses on the content analysis of 12 entrepreneurship 
courses from the TVET module of the Smart Education 
of China platform. The conceptual framework 

constructed from the literature review serves as the basis 
for exploring the digital transformation of curriculum 
development.

Sample and resources
The Smart Education of China platform encompasses 
four subplatforms: the National Primary and Secondary 
School Smart Education Platform, the National TVET 
Smart Education Platform, the National Higher 
Education Smart Education Platform, and the National 
24365 University Student Employment Service Platform. 
The National TVET Smart Education Platform includes 
resources from the national-level TVET program 
teaching and learning databases, which are endorsed by 
the Ministry of Education. Each national-level TVET 
program teaching and learning database is unique in its 
respective professional field. The 12 courses selected for 
this study come from the only national-level TVET 
program teaching and learning database of entrepren-
eurship in China (see Table 1). These 12 courses are the 
complete set of entrepreneurship courses developed 
based on the construction philosophy of this teaching 
and learning database. The construction organizations of 
these 12 courses are institutions with exemplary 
entrepreneurship education experience nationwide, 
recognized by the Ministry of Educat ion as 
demonstration universities for deepening the reform of 
entrepreneurship education. They come from various 
regions across the country and represent the highest 
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Table 1: The list of the 12 courses from the national-level TVET program teaching and learning database of 
innovation and entrepreneurship

Category Module Number Course Institution

Thinking and awareness 1 Innovation Thinking Shenzhen Polytechnic University

Knowledge and skills 2 Innovation Methods and Training Tianjin Light Industry Vocational Technical College

Innovation

Practical application 3 Maker Technology Zhongzilian Education Technology Co. Ltd

Thinking and awareness 4 Entrepreneurship Basics Zhejiang Industry & Trade Vocational College

Opportunity 5 Opportunity Identification and Marketing Shandong Institute of Commerce and Technology

Team 6 Entrepreneurial Quality Assessment and Team Building Ningbo Polytechnic

Resource 7 Entrepreneurial Financing Practices Zhejiang Industry & Trade Vocational College

Knowledge 
and skills

Entrepreneur 8 Entrepreneurial Management Shenzhen Polytechnic University

Entrepreneurship

Practical application 9 Entrepreneurial Simulation Training Nanjing Vocational University of Industry Technology

10 Cross-border E-commerce Entrepreneurship Yiwu Industrial & Commercial College

11 Internet+ Entrepreneurship Jiangsu Vocational Institute of Commerce

Entrepreneurship and speciality integration courses

12 Industry Entrepreneurship Practice Hangzhou Polytechnic

TVET, technical and vocational education and training.

level of entrepreneurship education within the field of 
TVET in China. These 12 courses were developed by 
the respective institutions to reflect the actual conditions 
of their regions and student populations. The course 
resources are continuously iterated and developed to 
cater to both online learners outside the institution and 
students enrolled in courses within the institution.

The Smart Education of China platform is a public and 
free educational resource platform. All content resources 
analyzed for these 12 courses are derived from the 
publicly available resources on this platform. The 
analysis resources for each course include the course 
syllabus, lesson plan, learner online feedback, and other 
textual content.

Analytical framework
The relevant textual content obtained for these 12 
courses will be comparatively analyzed based on the 
concepts  within the constructed framework:  
Stakeholders, Value Creation, Digital competences, 
Entrepreneurial competences, Digital Business Models, 
Digital Technologies, and various resources (including 
Human Resources, Financial Resources, Knowledge 
Resources, Social Resources, Experience, Culture, 
Evaluation Tool, and Evaluation Method).

Methods and data analysis
To ensure the reliability of the coding process, we 
performed an intercoder reliability analysis using 
Cohen's Kappa values. Two independent researchers 
(Coder A and Coder B) coded the text extracted from 
the resources of the 12 courses based on a coding 
manual (see Table 2). The coders independently 
reviewed and coded the text according to the manual.

A detailed coding manual was developed, defining the 
coding rules for each dimension: Stakeholders, Value 

Creation, Digital competences, Entrepreneurial 
competences, Digital Business Models, Digital Techno-
logies, Human Resources, Financial Resources, 
Knowledge Resources, Social Resources, Experience, 
Culture, Evaluation Tool, and Evaluation Method. The 
manual includes definitions and examples for each code 
to ensure consistency in the coding process. Table 3 is 
an example of the coding process for the "Stakeholders" 
dimension. Discrepancies between the coders were 
discussed and resolved.

Cohen's Kappa values were calculated for each 
dimension to assess intercoder reliability. The results are 
summarized in Table 4. These results indicate a high 
level of agreement between the coders across all 
dimensions, demonstrating the robustness and reliability 
of the coding process.

FINDINGS AND DISCUSSION

The session aims to solidify the constructed conceptual 
curriculum development framework by exploring the 
commonal i t ies and differences in the digita l  
transformation of the 12 courses during curriculum 
development. This analysis investigates the 12 courses 
across four dimensions:  object ives ,  content ,  
organization, and evaluation. Accordingly, the 
exploration and discussion of these dimensions will help 
reinforce and refine the conceptual curriculum 
development framework with localized insights from the 
Chinese context.

Objectives
Stakeholders
Upon comparison, it is evident that almost all 12 courses 
list students and teachers as primary stakeholders, 
highlighting their central role in entrepreneurship 
education. Teachers consistently act as primary 
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Table 2: The coding rule for the "Stakeholder" dimension

Coding number Stakeholders

1 Students and teachers

2 Enterprises and industry experts

3 Social learners

4 Startup founders

5 Entrepreneurship mentors

6 Venture capital institutions

7 Industry experts

Table 3: The coding process for the "Stakeholders" dimension

Number Course Coder A Stakeholders Coder B Stakeholders

1 Innovation Thinking 1, 2, 3 1, 2

2 Innovation Methods and Training 1, 3 1, 3

3 Maker Technology 1, 4 1, 4

4 Entrepreneurship Basics 1 1

5 Opportunity Identification and Marketing 1, 3 1, 3

6 Entrepreneurial Quality Assessment and Team Building 1, 4 1, 4

7 Entrepreneurial Financing Practices 1, 3 1, 3

8 Entrepreneurial Management 1, 5 1, 5

9 Entrepreneurial Simulation Training 1, 2, 4 1, 2, 4

10 Cross-border E-commerce Entrepreneurship 1, 4, 6 1, 6

11 Internet+ Entrepreneurship 1, 2, 4 1, 2, 4

12 Industry Entrepreneurship Practice 1, 3, 4, 5 1, 3, 4, 5

Table 4: The calculated Cohen’s Kappa values for each dimension

Number Dimension Kappa value

1 Stakeholders 0.95

2 Value creation 0.91

3 Digital competences 0.97

4 Entrepreneurial competences 0.89

5 Digital enterprise models 0.97

6 Digital technologies 0.93

7 Human resources 0.93

8 Financial resources 0.89

9 Knowledge resources 0.86

10 Social resources 0.95

11 Experience 0.85

12 Culture 0.85

13 Evaluation tool 0.85

14 Evaluation method 0.91

facilitators of the learning process across all courses. 
Many courses also include enterprises and industry 
experts as stakeholders, emphasizing the connection 
between education and real-world business practices. 
Some courses, such as "Cross-border E-commerce 
Entrepreneurship" and "Innovation Methods and 
Training", include social learners as stakeholders, 

indicating a broader target audience beyond traditional 
students. This also corroborates the previous literature 
review, which highlighted the extensive range of 
stakeholders in entrepreneurship and digital ecosystems, 
potentially including TVET institution faculty and 
students, external labor markets, community groups, 
governmental bodies, non-governmental organizations, 
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business entities, and the ICT sector.

However, not all courses involve a wide range of 
stakeholders, underscoring the varying degrees of 
industry participation across different courses. Overall, 
the broad range of stakeholders involved in these 12 
courses includes students, teachers, enterprises and 
industry experts, social learners, initial business owners, 
and venture capitalists.

Value creation
In terms of value creation, all courses focus primarily on 
enhancing students' skills, such as innovation, entrepren-
eurship, and practical business skills. Some courses aim 
to improve students' competitiveness in international 
and domestic markets, linking the educational process 
directly to economic outcomes. Many courses emphasize 
the importance of teamwork, which is crucial in 
entrepreneurial environments. Some courses, such as 
"Industry Entrepreneurship Practice", focus on industry-
specific entrepreneurial skills, catering to niche markets 
and specialized fields. The "Maker Technology" course 
emphasizes mastering advanced manufacturing techno-
logies, showcasing the integration of cutting-edge 
technology into the curriculum. General entrepren-
eurship courses, like "Entrepreneurship Basics", aim to 
enhance entrepreneurial awareness and management 
skills, supporting a wide range of entrepreneurial 
activities and operational capabilities.

Overall, nearly all courses emphasize skill enhancement, 
focusing on both practical and theoretical entrepren-
eurial skills. Some courses directly emphasize the impact 
on economic value, aiming to improve students' 
economic competitiveness and ability to generate 
business value. The courses also cover a broad range of 
values, from comprehensive development to specific 
values, such as industry-specific training.

Summary
The scope of both stakeholders and value creation is 
extensive, which is attributable to the broad definition of 
entrepreneurship education. Entrepreneurship education 
encompasses a wide range, from preschool education to 
lifelong learning, covering goals ranging from personal 
capability development to actual entrepreneurship.[73] 
Consequently, the outcomes of entrepreneurship 
education, or the objectives of the courses, range from 
creating business value to creating "non-business" 
value.[48] As Lackéu stated, value creation refers to 
creating real-life social, cultural, or economic value for 
stakeholders beyond creators and teachers, including 
venture creation and sustainable entrepreneurship.[48] It 
is important to note that value creation presupposes 
student involvement in real-life practices, which aligns 
with the philosophy and principles of TVET. These 
findings underscore the importance of a flexible and 

inclusive framework to effectively guide the digital 
transformation of entrepreneurship education within 
TVET.

Content
Digital competences
Courses such as "Cross-border E-commerce Entrepren-
eurship", "Internet+ Entrepreneurship", "Maker 
Technology", and "Entrepreneurship Basics" are partic-
ularly rich in digital content, explicitly including 
advanced digital competences such as e-commerce 
platform operations, mobile internet, big data, cloud 
computing, 3D printing, laser processing, and robotics. 
However, some courses, such as "Entrepreneurial 
Quality Assessment and Team Building" and "Industry 
Entrepreneurship Practice", barely mention specific 
digital tools. Most courses adopt digital tools and 
platforms, indicating a consistent emphasis on equipping 
students with basic digital competence. Overall, while 
the use of digital tools and platforms is prevalent, the 
depth and specificity of digital competences vary from 
basic tool usage to advanced technical skills, depending 
on the course focus.

Entrepreneurship competences
Common competences across these courses include 
business planning and management (e.g., "Entrepren-
eurial Management", "Entrepreneurship Basics"); 
innovation and creative thinking (e.g., "Innovation 
Methods and Training", "Innovation Thinking"); market 
analysis and financial management (e.g., "Entrepreneurial 
Simulation Training", "Opportunity Identification and 
Marketing"); and teamwork and leadership (e.g., 
"Entrepreneurial Quality Assessment and Team 
Building"). This shows a broad range of entrepreneurial 
skills being covered. However, different courses 
emphasize specific entrepreneurial skills differently. For 
example, "Entrepreneurial Financing Practices" focuses 
heavily on financial strategies and risk management, 
while "Innovation Methods and Training" emphasizes 
creative problem-solving techniques. Additionally, the 
scope of these competences varies, with some courses 
providing comprehensive training in multiple areas (e.g., 
"Entrepreneurship Basics"), while others concentrate on 
niche skills (e.g., "Industry Entrepreneurship Practice").

Digital enterprise models
Several  courses focus on understanding and 

implementing digital enterprise models. Common 

models discussed include e-commerce models like B2B 

and B2C (e.g., "Cross-border E-commerce Entrepren-

eurship"); new business models emerging from the 

"Internet+" era (e.g., "Internet+ Entrepreneurship"); and 

simulations of digital enterprises and markets (e.g., 

"Entrepreneur Simulation Training", "Opportunity 

Identification and Marketing"). However, not all courses 
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explicitly address digital business models. Courses like 

"Innovation Methods and Training" and "Industry 

Entrepreneurship Practice" do not mention any digital 

business models, whereas courses like "Internet+ 

Entrepreneurship" and "Opportunity Identification and 

Marketing" include detailed discussions on emerging 

digital enterprise models. Overall, most courses focus on 

introducing and applying digital enterprise models, 

particularly emphasizing the practical implementation 

and understanding of e-commerce and Internet+ 

business models. However, the presence and depth of 

digital business models vary, with some courses deeply 

integrating these concepts and others lacking explicit 

mention.

Summary
Different courses emphasize various entrepreneurship 
and digital competences, reflecting the diverse needs of 
entrepreneurship education. Many courses focus on 
educational experiences that enhance both entrepren-
eurship and digital competence. These relevant 
competences can be found in the European Union's 
Digital Competence Framework for Citizens (DigComp 
2.2) and the EntreComp Framework developed by the 
European Union. In designing the curriculum, it is 
advisable to systematically consider the content 
mentioned in these two frameworks, as both DigComp 
and EntreComp are widely recognized and extensively 
used, providing rich content that effectively supports 
education and training purposes.

By comparing and analyzing the 21 competences from 
DigComp and the 15 from EntreComp, it is evident that 
there are overlapping competences between them. These 
overlapping competences suggest that focusing on 
cultivating any of these competences within the 
curriculum can effectively integrate both digital and 
entrepreneurial teaching content. Given the limited 
capacity of each curriculum, focusing on these 
overlapping competences within the limited time allows 
for the most efficient achievement of curriculum 
objectives. In the actual implementation of the course, 
choosing the most appropriate competences to integrate 
into the curriculum according to the need is essential.

Regarding digital enterprise models, although their 

presence and depth vary across courses, and some 

courses lack explicit mention, it is essential to recognize 

that teaching students to understand, master, and 

develop digital enterprise models is not only a process of 

cult ivat ing their digital  and entrepreneurship 

competences but also a focal point of the teaching 

process. By teaching digital enterprise models, we can 

better cultivate students' entrepreneurship and digital 

competence, ensuring the comprehensiveness, 

practicality, and forward-looking nature of the 

curriculum content. Such courses aim to help students 

understand and master how businesses create, deliver, 

and capture value in the digital age. They ensure that 

curricula on digital enterprise models not only impart 

knowledge but also stimulate innovation and critical 

thinking. This approach aims to create value that 

supports global sustainable development and potentially 

cultivates future industry leaders.

Organization
Digital technologies
As previously mentioned, the courses incorporate 
various advanced digital technologies to enhance 
students' digital competence. Courses like "Cross-border 
E-commerce Entrepreneurship", "Internet+ Entrepren-
eurship", "Maker Technology", and "Entrepreneurship 
Basics" are rich in digital content, including e-commerce 
platforms, market research tools, advertising promotion 
tools, mobile internet, big data, cloud computing, 3D 
printing, laser processing, and robotics.

However, since we are discussing the use of digital 
technologies in the organization of classroom 
instruction, it is essential to focus more on educational 
technologies. We need to consider digital technologies 
from the perspective of instructional needs. Generally, 
the digital technologies and educational platforms 
mentioned in the courses have some relevance. For 
instance, the "Internet+ Entrepreneurship" course 
mentions using a smart TVET platform, which is a 
typical LMS. The "Innovation Thinking" and 
"Entrepreneurial Simulation Training" courses enhance 
the learning experience through gamified learning tools. 
The "Cross-border E-commerce Entrepreneurship" and 
"Entrepreneurship Basics" courses mention the use of 
mobile educational technologies, such as watching 
micro-course videos on smartphones. Regarding online 
collaborative learning tools, the "Entrepreneurial Quality 
Assessment and Team Building" and "Innovation 
Thinking" courses mention digital collaboration tools. 
Overall, these courses involve modern educational 
technologies and platforms, especially LMS and mobile 
educational technologies.

Nevertheless, these courses do not broadly mention the 
use of significant educational technologies, such as VR, 
AR, or adaptive learning. This omission could be due to 
the high development and maintenance costs of VR/AR 
and adaptive learning technologies, which not all TVET 
institutions can afford. Additionally, implementing these 
advanced technologies requires substantial technical 
support and infrastructure, which many TVET 
institutions might lack. From an acceptance perspective, 
teachers need time and resources to learn and adapt to 
these new technologies, and those who have not 
received appropriate training might find it challenging to 
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integrate these technologies effectively into their 
teaching. Although most students favor new techno-
logies, some might be unfamiliar with immersive 
learning tools.

Resources
Human resources
Most courses involve teachers, entrepreneurs, and 
experts. The diversity of expertise in the field of 
entrepreneurship is evident in the human resources 
presented across different courses. For instance, the 
"Internet+ Entrepreneurship" and "Maker Technology" 
courses involve specific field experts like internet and 
industry experts. In contrast, courses such as 
"Entrepreneurial Quality Assessment and Team 
Building" mainly rely on teachers and entrepreneurial 
mentors. Courses like "Cross-border E-commerce 
Entrepreneurship" and "Entrepreneurial Simulation 
Training" involve entrepreneurial mentors who provide 
practical insights and real-world guidance, whereas other 
courses might not include such involvement.

Financial resources
All courses receive support for course development and 
implementation funding. Courses like "Cross-border E-
commerce Entrepreneurship" and "Entrepreneurial 
Financing Practices" even provide financial support for 
practical projects and case analysis, aiding students in 
implementing actual business ideas. The level of 
financial support varies, with some courses receiving 
substantial funding for extensive practical projects, while 
others receive limited funding primarily for course 
delivery rather than practical implementation.

Knowledge resources
The knowledge resources involved in the courses 
typically include textbooks, online resources, and case 
libraries, reflecting the diversity of learning materials. 
Courses like "Entrepreneurial Management" and "Maker 
Technology" offer a wide range of learning materials, 
including textbooks, online resources, and video 
content. In contrast, courses like "Industry Entrepren-
eurship Practice" focus more on industry-specific 
knowledge and resources without a broad range of 
general learning materials. The depth and comprehens-
iveness of knowledge resources also vary, with some 
courses providing extensive libraries of case studies and 
examples, while others offer more limited collections.

Social resources
The social resources involved in these courses include 
networks of alumni, enterprise partners, and external 
practice bases. Courses like "Internet+ Entrepren-
eurship" and "Opportunity Identification and 
Marketing" provide extensive networking opportunities 
through partnerships with companies and access to 

industry networks. In contrast, courses like "Industry 
Entrepreneurship Practice" primarily connect students 
with industry-specific networks and resources. Some 
courses integrate community-based resources and 
networks, fostering broader social engagement, while 
others focus on more narrowly defined professional 
networks.

Experience
Practical experiences, such as internships, project tasks, 
and case studies, are integral to all courses. Courses like 
"Entrepreneurship Basics" offer comprehensive practical 
experiences, including enterprise management practice. 
"Cross-border E-commerce Entrepreneurship" and 
"Maker Technology" provide significant hands-on 
learning experiences, including internships and project-
based learning. Other courses may offer less direct 
practical experience, focusing more on theoretical 
knowledge. Courses like "Entrepreneurial Simulation 
Training" extensively use role-playing and business 
simulations to provide practical experience, while others 
might rely more on case studies and classroom activities.

Culture
Entrepreneurship and innovation cultures are widely 
emphasized across courses, reflecting the diversity of 
cultural backgrounds. Courses like "Cross-border E-
commerce Entrepreneurship" include cross-cultural 
understanding, communication, and integration, 
preparing students for the global business environment. 
In contrast, courses like "Industry Entrepreneurship 
Practice" focus more on specific industry cultures 
without broader cultural integration.

Summary
Regarding the organization of courses, the key is to 
innovatively use digital technologies and strategically 
utilize appropriate resources to achieve curriculum 
objectives. In discussing educational digital technologies, 
we see that LMSs, gamified learning tools, mobile 
educational technologies, and online collaborative 
learning tools are widely used across these 12 courses. 
This does not imply that all technologies must be 
experienced in a single course during the digital 
transformation process; instead, appropriate digital 
technologies should be selected and integrated into the 
teaching process based on specific needs.

How do we make these selections? The choice depends 

on which teaching methods are suitable for the specific 

instructional content. Entrepreneurship education has 

many applicable teaching methods, such as project-based 

learning, design thinking, case study methods, flipped 

classrooms, and experiential learning.[48] To effectively 

support these teaching methods, it is necessary to 

integrate corresponding digital technologies. For 
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example, immersive learning technologies can enhance 

students' experiences to help them understand real 

entrepreneurial projects more clearly. LMSs are ideal 

platform tools for implementing flipped classrooms, 

allowing teachers to track students' task completion in 

real time. Additionally, as AI plays an increasingly 

significant role in education, learners will rely more on 

self-directed learning than traditional teacher-led 

instruction. However, this does not negate the need for 

other teaching methods. Facilitating collaborative 

learning, whether virtual or in person, remains crucial.

When organizing educational experiences, how can we 

strategically utilize available resources? It is important to 

note that not all TVET institutions have access to 

extensive resources. For instance, it is common for some 

institutions to have limited financial resources. 

Therefore, knowing how to leverage the available 

resources to support teaching is essential.

Moreover, supporting necessary classroom activities and 
organizing essential educational experiences to achieve 
curriculum objectives are crucial. Therefore, supple-
menting and enhancing any lacking resources is also 
important. Not all educational experiences and 
classroom activities can create actual value for 
stakeholders. For instance, writing a business plan does 
not create value. Classroom activities should be 
extended to include real-life practices, such as pitching 
to externals, customer development, internships, and co-
creation with partners. This requires TVET institutions 
to have tangible social and human resources to support 
these activities. Additionally, an open institutional 
culture can facilitate similar activities by educators and 
students.

Evaluation
Evaluation tools
Most courses employ online platforms and digital tools 
to evaluate student performance. For instance, "Cross-
Border E-commerce Entrepreneurship" uses an online 
platform for task submission and assessment, while 
"Entrepreneurial Quality Assessment and Team 
Building" uses online collaboration tools to evaluate 
teamwork skills. Additionally, "Internet+ Entrepren-
eurship" utilizes a smart platform for task distribution 
and assessment, and "Entrepreneurial Simulation 
Training" employs simulation software and online 
platforms for project evaluation. Many courses also use 
data analysis and survey tools to assess student 
performance.  For example ,  "Entrepreneur ia l  
Management" uses multimedia tools and electronic 
testing systems to evaluate students' management 
knowledge and application skills, while "Innovation 
Methods and Training" employs data analysis and online 
survey tools to assess innovation project performance.

Overall, the evaluation tools used in different courses 
are diverse. For example, "Maker Technology" uses 
specialized tools such as 3D printers, laser cutters, and 
robotics units for assessment, while "Entrepreneurial 
Financing Practices" utilizes online financing platforms 
and financial analysis tools. Some courses, like "Industry 
Entrepreneurship Practice", heavily integrate specific 
professional tools to evaluate industry practice 
performance, whereas other courses primarily rely on 
more general online tools and platforms.

Evaluation methods
Most courses combine formative and summative 
assessment methods. For example, "Entrepreneurial 
Quality Assessment and Team Building" evaluates 
teamwork skills through group projects and discussions, 
and "Innovation Thinking" conducts online tests and 
project evaluations via a massive open online course 
(MOOC) platform. Additionally, many courses employ 
methods such as project reports, case analyses, and 
scenario simulations. For instance, "Cross-Border E-
commerce Entrepreneurship" uses case analysis and 
project reports to assess business plan and market 
analysis skills, while "Entrepreneurial Simulation 
Training" evaluates entrepreneurial practice skills 
through staged tasks and project defenses.

The evaluation methods vary among courses. Some 
courses, such as "Maker Technology", focus on project 
presentations and team collaboration outcomes to assess 
practical skills, while others, like " Opportunity Identi-
fication and Marketing", emphasize comprehensive 
assessment through project roadshows. Furthermore, 
some courses offer comprehensive evaluation systems. 
For instance, "Entrepreneurship Basics" combines 
formative and summative assessments to evaluate 
entrepreneurial skil ls and practical application 
capabilities, while other courses focus on specific aspects 
of assessment, such as "Industry Entrepreneurship 
Practice", which primarily uses industry case analysis and 
project presentations to evaluate practical skills.

Summary
A comprehensive evaluation system can more 
thoroughly and systematically assess the entire course by 
combining formative and summative assessments. This 
approach allows for timely insights into students' 
learning progress, effective adjustment of teaching 
methods and content, and improved teaching quality.

During formative assessments, the integration and 
selection of digital tools or platforms are crucial. These 
tools can monitor student progress in real time and 
promptly address student needs, and enhance 
engagement and participation. Additionally, the 
evaluation process should involve multiple assessment 
methods, such as peer assessments, stakeholder 
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assessments, expert reviews, and self-assessments. The 
involvement of multiple assessment methods imposes 
specific demands on digital technologies and resources. 
On one hand, the assistance of digital platforms and 
tools becomes essential, enabling assessors to conduct 
formative assessments anytime and anywhere. On the 
other hand, the ability to gather various assessors also 
indicates the availability of sufficient resources, such as 
financial and social resources, to support such 
assessment methods.

Regarding summative assessments, they can focus on the 
value creation objective of curriculum development, 
evaluating the effectiveness of students' task outputs in 
creating value for stakeholders.

Notably, in the context of digital transformation, the 
simplest method for evaluating entrepreneurship courses 
is to have students conduct online self-assessments using 
the DigComp and EntreComp frameworks. These 
frameworks are detailed and comprehensive, guiding 
instruction and assessing whether students' competences 
meet the required standards. However, relying solely on 
these frameworks for self-assessment is insufficient and 
does not fully support the achievement of curriculum 
objectives. As emphasized, a comprehensive and 
systematic evaluation using digital technologies and tools 
is crucial for entrepreneurship education courses during 
digital transformation.

CONCLUSION

This study, based on Vial's digital transformation 
conceptual diagram, constructs a conceptual curriculum 
development framework aimed at exploring the digital 
transformation of entrepreneurship education in TVET 
institutions. This framework integrates "digital 
transformation", "entrepreneurship education", and 
"curriculum development" into a coherent and rational 
whole, as these concepts share a process-oriented nature. 
Its construction is underpinned by a thorough and 
detailed literature review, encompassing key concepts 
and content modules related to "digital transformation", 
" en t r ep r eneu r sh ip  educa t i on" ,  " cu r r i cu lum 
development", and the impact of digital technologies on 
these domains.

Furthermore, this study compares 12 entrepreneurship 
courses across 14 dimensions: stakeholders, value 
creation, digital  competences,  entrepreneurial  
competences, digital business models, digital techno-
logies, human resources, financial resources, knowledge 
resources, social resources, experience, culture, 
evaluation tools, and evaluation methods. Through this 
comparison, we identify significant insights from their 
commonalities and differences.

By analyzing the commonalities and differences across 

the four dimensions of objectives, content, organization, 
and evaluation, this study further solidifies and refines 
the conceptual curriculum development framework.

Regarding objectives, almost all courses list students and 
teachers as primary stakeholders, emphasizing their 
central role in entrepreneurship education. Additionally, 
many courses include enterprises and industry experts as 
stakeholders, highlighting the connection between 
education and real-world business practices.

In terms of content, the courses cover a broad range of 
digital and entrepreneurial competences. For example, 
courses like "Cross-border E-commerce Entrepren-
eurship" and "Internet+ Entrepreneurship" include 
advanced digital skills such as e-commerce platform 
operations, big data, and cloud computing. Simultan-
eously, entrepreneurial skills, such as business planning, 
innovation thinking, and market analysis, are evident in 
multiple courses.

In the organizational dimension, courses achieve their 
objectives through innovative use of digital technologies 
and strategic utilization of resources. Many courses 
employ LMSs, gamified learning tools, and mobile 
educational technologies to enhance the learning 
experience. Additionally, these courses integrate various 
human, financial, and knowledge resources, providing 
comprehensive support for achieving course objectives.

Regarding evaluation, most courses use online platforms 
and digital tools for assessment, combining formative 
and summative assessment methods. The participation 
of multiple evaluators, such as peer assessments, 
stakeholder assessments, expert reviews, and self-
assessments, further enhances the quality and depth of 
evaluations.

In summary, the findings of this study not only partially 
confirm the effectiveness of the constructed framework 
but also further solidify it with insights from the Chinese 
context, ensuring that it can effectively guide the digital 
transformation of entrepreneurship education within 
TVET institutions in the future. The comprehensive 
integration of digital technologies, diverse resources, and 
effective evaluation methods enhances the educational 
experience while preparing students for the entrepren-
eurial challenges of the digital age and fostering 
innovation and sustainable development. Future 
research should focus on empirically testing this 
framework and exploring its applicability in different 
educational contexts to further enhance its effectiveness 
and reliability.

DECLARATIONS

Author contributions
Zeng XZ: Conceptualization, Writing—Original draft. 



Zeng et al. • Volume 1 • Number 16 • 2024 https://www.vtejournal.com

15

Chieng SL: Methodology, Software, Writing—Review 
and Editing. Liu HO: Writing—Review and Editing, 
Investigation. All authors have read and approved the 
final version.

Source of funding
This research was supported by 2024 research project 
"Research on the Collaborative Development of Higher 
Education in the Chengdu-Chongqing Area" funded by 
Chengdu-Chongqing Education and Socio-Economic 
Collaborative Development Research Center of China 
Wes t  Norma l  Un iver s i t y  (Pro jec t  Number :  
CYJXF24004) and 2024 research project "Exploring the 
Path of Transformation in Translation Education 
through Digital Empowerment and Collaborative 
Construction between Schools and Enterprises" funded 
by Innovation Projects of Chengdu University.

Ethical approval
Not applicable.

Conflict of interest
The authors have no conflicts of interest to declare.

Data availability statement
Data used to support the findings of this study are 
available from the corresponding author upon request.

REFERENCES

Loveder P. New qualifications and competencies for fture-oriented TVET-

TVET governance-Steering collective action. UNESCO-UNEVOC; 2021.

1.     

Sgarzi M. New qualifications and competencies for fture-oriented TVET. 

UNESCO-UNEVOC; 2021.

2.     

UNESCO. Medium-Term Strategy for 2022-2029 (41 C/4). UNESCO; 

2022.

3.     

UNESCO. Transforming Technicl and Vocational Education and Training for 

successful and just transitions- UNESCO Strategy 2022-2029. UNESCO-

UNEVOC; 2022.

4.     

Pelletier K, Robert J, Muscanell N, et al. 2023 EDUCAUSE Horizon 

Report: Teaching and Learning Edition. EDUCAUSE; 2023.

5.     

The BILT Themes. UNESCO-UNEVOC. Accessed April 25, 2024. 

https://unevoc.unesco.org/bilt/themes

6.     

Entrepreneurship in TVET. UNESCO-UNEVOC. Accessed April 25, 

2024. https://unevoc.unesco.org/bilt/BILT+-+Entrepreneurship+in+

TVET

7.     

Ramadani IR, Firman F, Ahmad R. Basic concepts and curriculum 

theory in education. Indones J Sch Couns. 2021 Feb 19;6(1):9-21.

8.     

Vial G. Understanding digital transformation: A review and a research 

agenda. J Strateg Inf Syst. 2019;28:118-144.

9.     

Tyler RW. Basic Principles of Curriculum and Instruction. University of 

Chicago Press; 1949: 140.

10.     

Gong C, Ribiere V. Developing a unified definition of digital 

transformation. Technovation. 2021;102:102217.

11.     

Gray J, Rumpe B. Models for the digital transformation. Softw Syst 

Model. 2017;16:307-308.

12.     

Shenkoya T, Kim E. Sustainability in Higher Education: Digital 

Transformation of the Fourth Industrial Revolution and Its Impact on 

Open Knowledge. Sustainability. 2023;15(3):2473-2473.

13.     

Kiefer D, Dinther C, Spitzmüller J. Digital Innovation Culture: A 

Systematic Literature Review. In: Ahlemann F, Schütte R, Stieglitz S, ed. 

14.     

Innovation Through Information Systems. Springer; 2021: 305-320.

Deep G. Digital transformation's impact on organizational culture. Int J 

Sci Res Arch. 2023;10:396-401.

15.     

Ulas D. Digital Transformation Process and SMEs. Procedia Comput Sci. 

2019;158:662-671.

16.     

Warner KSR, Wäger M. Building dynamic capabilities for digital 

transformation: An ongoing process of strategic renewal. Long Range 

Plan. 2019;52(3):326-349.

17.     

Baslyman M. Digital Transformation from the Industry Perspective: 

Definitions, Goals, Conceptual Model, and Processes. IEEE; 2022.

18.     

Andriole S. Skills and Competencies for Digital Transformation. IT Prof. 

2018;20:78-81.

19.     

Fonseca P, Picoto W. The competencies needed for digital 

transformation. Online J Appl Knowl Manag. 2020;8(2):53-70.

20.     

Holler S, Brändle M, Zinn B. How do South African TVET lecturers 

rate their digital competencies, and what is their need for training for a 

digital transformation in the South African TVET sector? J Voca Adult 

Contin Educ Train. 2023;6(1):25.

21.     

Tarmizi R, Septiani N, Sunarya PA, Sanjaya YPA. Harnessing Digital 

Platforms for Entrepreneurial Success: A Study of Technopreneurship 

Trends and Practices. Aptisi Trans Technopreneurship. 2023;5(3):278-290.

22.     

Schlegel D, Kraus P. Skills and competencies for digital transformation 

- a critical analysis in the context of robotic process automation. Int J 

Organ Anal. 2021;31(3):804-822.

23.     

Law N, Woo D, Wong G. A Global Framework of Reference on Digital 

Literacy Skills for Indicator 4.4.2. UNESCO; 2018.

24.     

Bashir S, Miyamoto K. Digital Skills: Frameworks and Programs. World 

Bank Group; 2020.

25.     

Vuorikari R, Kluzer S, Punie Y. DigComp 2.2: The Digital Competence 

Framework for Citizens—With new examples of knowledge, skills and attitudes. 

European Union; 2022

26.     

Zeng X. Digital transformation of TVET governance. In: Digital 

Transformation in Global TVET: Methodology and Practices. UNESCO Chair 

on Digitalization in TVET, Shenzhen Polytechnic University; 2024: 72-

89.

27.     

Mohd Salleh K, Sulaiman N. Reforming Technical and Vocational 

Education and Training (TVET) on Workplace Learning and Skills 

Development. Int J Recent Technol and Eng. 2020;8:2964-2967.

28.     

International Labour Organization. Effective governance and 

coordination in skills systems: towards a lifelong learning ecosystem. 

International Labour Organization; 2020.

29.     

Grech A. Digital Transformation of TVET and Skills Development 

Systems in Africa-Guidelines for countries to undertake a situational 

analysis. UNESCO; 2022.

30.     

Bruyat C, Julien P. Defining the field of research in entrepreneurship. J 

Bus Ventur. 2001;16:165-180.

31.     

Hébert RF, Link AN. In Search of the Meaning of Entrepreneurship. 

Small Bus Econ. 1989;1(1):39-49.

32.     

Matlay H. Researching Entrepreneurship and Education: Part 1: What 

is Entrepreneurship and Does it Matter? Educ Train. 2005;47:665-677.

33.     

Rasmussen E, Sørheim R. Action-based entrepreneurship education. 

Technovation. 2006;26:185-194.

34.     

Mensah DKD, Anapey GM. Diversity in Entrepreneurship Classroom: 

Pedagogical Implications for Managing Higher Education. Eur J Bus 

Manag. 2018;10:118-128.

35.     

Binks M, Starkey K, Mahon CL. Entrepreneurship education and the 

business school. Technol Anal Strateg Manag. 2006;18:1-18.

36.     

Duval-Couetil N. Assessing the Impact of Entrepreneurship Education 

Programs: Challenges and Approaches. J Small Bus Manag. 2013;51:394-

409.

37.     

Jones C, English J. A contemporary approach to entrepreneurship 

education. Educ Train. 2004;46:416-423.

38.     

Mäkimurto-Koivumaa S, Puhakka V. Effectuation and Causation in 

Entrepreneurship Education. Int J Entrep Ventur. 2013;5:1.

39.     

Welsh D, Tullar W, Nemati HR. Entrepreneurship education: Process, 40.     

https://unevoc.unesco.org/bilt/themes
https://unevoc.unesco.org/bilt/BILT+-+Entrepreneurship+in+TVET
https://unevoc.unesco.org/bilt/BILT+-+Entrepreneurship+in+TVET


Zeng et al. • Volume 1 • Number 16 • 2024 https://www.vtejournal.com

16

method, or both? J Innov Knowl. 2016;1:125-132.

Hayton JC, Kelley DJ. A competency-based framework for promoting 

corporate entrepreneurship. Human Resource Management. 

2006;45(3):407-427.

41.     

Ploum L, Blok V, Lans T, Omta OSWF. Toward a Validated 

Competence Framework for Sustainable Entrepreneurship. Organ 

Environ. 2017;31:113-132.

42.     

Popescu CR. Developing a Model for Entrepreneurship Competencies: 

Innovation, Knowledge Management, and Intellectual Capital—Success 

Competences for Building Inclusive Entrepreneurship and 

Organizational Performance. In: Šebestová J, ed. Developing 

Entrepreneurial Competencies for Start-Ups and Small Business. IGI Global; 

2020: 1-22.

43.     

Lilleväli U, Täks M. Competence Models as a Tool for Conceptualizing 

the Systematic Process of Entrepreneurship Competence Development. 

Educ Res Int. 2017;2017(1):1-16.

44.     

Joensuu-Salo S, Viljamaa A, Varamäki E. Testing the EntreComp 

framework and its relation to start-up behaviour in seven European 

countries. J Small Bus Enterp Dev. 2022;29(6):920-939.

45.     

Raţiu A, Ionela M, Pop E. EntreComp Framework: A Bibliometric 

Review and Research Trends. Sustainability. 2023;15:1285.

46.     

Seikkula-Leino J, Salomaa M, Jónsdóttir S, McCallum E, Israel H. EU 

Policies Driving Entrepreneurial Competences—Reflections from the 

Case of EntreComp. Sustainability. 2021;13:8178.

47.     

Lackéus M, Lundqvist M, Williams-Middleton K. How can 

entrepreneurship bridge between traditional and progressive education? 

In: ECSB Entrepreneurship Education Conference. Chalmers; 2013.

48.     

Impact of Entrepreneurship Education in Denmark 2012. Danish Foundation 

for Entrepreneurship-Young Entreprise; 2012.

49.     

Shapero A, Sokol L. The Social Dimensions of Entrepreneurship. 

Technovation. 2005;25(8):939.

50.     

Okpara J, Halkias D. Social entrepreneurship: An overview of its 

theoretical evolution and proposed research model. Int J Soc Entrep 

Innov. 2011;1(1):4-20.

51.     

Baumeister R, Vohs K, Garbinsky E. Some Key Differences between a 

Happy Life and a Meaningful Life. J Posit Psychol. 2012 Oct 1;8(6):505-

516.

52.     

Sitaridis I, Kitsios F. Digital entrepreneurship and entrepreneurship 

education: a review of the literature. Int J Entrep Behav Res. 2023;30(2/

3):277-304.

53.     

Baig U, Hussain BM, Meidute-Kavaliauskiene I, Davidavicius S. Digital 

Entrepreneurship: Future Research Directions and Opportunities for 

New Business Model. Sustainability. 2022;14(9):1-16.

54.     

Sussan F, Acs ZJ. The digital entrepreneurial ecosystem. Small Bus Econ. 

2017;49(1):55-73.

55.     

Al-Fraihat D, Joy M, Masa'deh R, Sinclair J. Evaluating E-learning 

systems success: An empirical study. Comput Hum Behav. 2020;102:67-86.

56.     

Connolly TM, Boyle EA, MacArthur E, Hainey T, Boyle JM. A 

systematic literature review of empirical evidence on computer games 

and serious games. Comput Educ. 2012;59(2):661-686.

57.     

Radianti J, Majchrzak TA, Fromm J, Wohlgenannt I. A systematic 

review of immersive virtual reality applications for higher education: 

Design elements, lessons learned, and research agenda. Comput Educ. 

2020;147:103778.

58.     

Xie H, Chu HC, Hwang GJ, Wang CC. Trends and development in 

technology-enhanced adaptive/personalized learning: A systematic 

review of journal publications from 2007 to 2017. Comput Educ. 

2019;140:103599.

59.     

Traxler J, Kukulska-Hulme A. Mobile Learning: The Next Generation. 

Routledge; 2015.

60.     

Wang C, Hsu HCK, Bonem EM, et al. Need satisfaction and need 

dissatisfaction: A comparative study of online and face-to-face learning 

contexts. Comput Hum Behav. 2019;95:114-125.

61.     

Zhang Z. The Impact of Digital Technologies on Entrepreneurship 

Education. In: Proceedings of the 2021 6th International Conference on Social 

Sciences and Economic Development (ICSSED 2021). Atlantis Press; 2021.

62.     

Irawan N. Digital entrepreneurship: Impact on business and society. J 

Bus Financ Librariansh. 2021;27:154-157.

63.     

Mavlutova I, Lesinskis K, Spilbergs A, Peiseniece L. Digitalization in 

Entrepreneurship Education: In Search of a New Approach. Wseas 

Trans Bus Econ. 2023;20:2169-2176.

64.     

Smith CS, Smith JB, Shaw E. Embracing digital networks: 

Entrepreneurs' social capital online. J Bus Ventur. 2017;32:18-34.

65.     

Kelly AV. The curriculum: theory and practice. 5th ed. SAGE; 2004: 255.66.     

Zeng XZ, Li YX. [The Approaches on Curriculum Development of 

"Programme-Entrepreneurship Integration" in higher vocational 

education]. J Vocat Educ. 2020;(7):64-70.

67.     

Dewey J. Experience And Education. Free Press; 1997: 100.68.     

Knight P. Complexity and Curriculum: A process approach to 

curriculum-making. Teach High Educ. 2001;6:369-381.

69.     

Taba H. Curriculum Development; Theory and Practice. Harcourt College 

Pub; 1962: 526.

70.     

Apple MW. Ideology and Curriculum [Internet]. 1990 [cited 2024 Apr 

19]. Available from: https://www.abebooks.com/9780415902663/

Ideology-Curriculum-Apple-Michael-W-0415902665/plp

71.     

Pinar WF. Curriculum Theorizing: The Reconceptualists. McCutchan 

Publishing Corporation; 1975: 478.

72.     

Erkkilä K. Entrepreneurial Education: Mapping the Debates in the United 

States, the United Kingdom and Finland. Routledge; 2000.

73.     

https://www.abebooks.com/9780415902663/Ideology-Curriculum-Apple-Michael-W-0415902665/plp
https://www.abebooks.com/9780415902663/Ideology-Curriculum-Apple-Michael-W-0415902665/plp

