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ABSTRACT

This article examines diverse approaches to international cooperation aimed at advancing digital transformation in technical
and vocational education and training (TVET), using the UNESCO Chair on Digitalization in TVET at Shenzhen Polytechnic
University as a case study. Through a thematic analysis of the Chair's activities from March 2023 to March 2024, the study
has identified four key approaches: (1) fostering a global dialogue on the digital transformation of TVET; (2) contributing to a
digital learning community via open educational resources; (3) strengthening regional TVET capacities for digital
transformation through leadership and teacher training; and (4) building a synergistic TVET ecosystem through cross-
sectoral partnerships. The findings highlight the Chair's role in facilitating knowledge sharing, capacity building, and
collaborative projects among global TVET stakeholders. Challenges related to digital disparities and ensuring the long-term
sustainability of cooperation are also discussed. This study contributes to the emerging knowledge base on international
cooperation for TVET digital transformation and provides insights for future practice and research.
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INTRODUCTION

The exponential growth and integration of digital
technologies across all sectors have given rise to the
digital economy, which underscores the imperative for
the digital transformation of technical and vocational
education and training (TVET). This transformation is
crucial for ensuring that TVET systems can effectively
equip learners with the skills they need to thrive in the
digital age. However, the pursuit of digital
transformation in many countries is significantly
challenged by the digital divide, which involves a
complex set of disparities in access to technology, digital
skills, and opportunities that can hinder equitable
participation in digitally enhanced learning and training.!"

In this context, international cooperation, often
facilitated by organizations such as the United Nations
Educational, Scientific and Cultural Organization
(UNESCO), has emerged as a key strategy for
addressing the digital divide and advancing global digital
transformation in TVET by promoting the sharing of
knowledge, resources, and best practices across borders.

While international cooperation in TVET is well-
established, it primarily focuses on general topics, with
initiatives specifically targeting digital transformation
only recently beginning to emerge.> Such initiatives are
primarily being led by major international organizations,
with individual TVET institutions often playing a more
limited role in their design and implementation.
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However, as the digital transformation of TVET
becomes increasingly crucial, it is important for TVET
institutions, especially those in developing countries, to
take a more proactive approach and engage in closer
collaboration with international partners. Such collab-
oration can enable these institutions to build capacity,
jointly develop strategies to address the challenges posed
by the digital divide, and accelerate the digital
transformation of TVET worldwide.

Despite the growing recognition of the importance of
international collaboration in driving digital change in
TVET, there is a limited understanding of the effective
design, implementation, and sustainability of such
projects. Current initiatives in this area are still in their
early stages, so concrete examples of international
projects aimed at enhancing the digital transformation of
TVET need to be examined. To address this gap, this
study focuses on the UNESCO Chair on Digitalization
in TVET, which is hosted by Shenzhen Polytechnic
University (SZPU) in China, as a representative case of
digital-focused international cooperation. Through a
comprehensive analysis of the Chait's key projects,
activities, and outcomes during a one-year period (ze.,
March 2023-March 2024), the study seeks to contribute
to the emerging knowledge on international cooperation
for TVET digital transformation and to provide practical
insights that can inform the strategies of other TVET
institutions with similar interests.

This article is structured as follows: Section Two reviews
the literature on the imperative and challenges inherent
to the digital transformation of TVET and examines the
current landscape of international cooperation in this
field. Section Three outlines the case study method
employed in this study. Section Four presents the
tindings and identifies four key approaches exercised by
the UNESCO Chair on Digitalization in TVET in its
global engagement to advance TVET's digital
transformation. Section Five provides a synthesized
discussion on the content, participants, aim, means, and
support system of cooperation, before the paper
concludes with suggestions on future practices and
research directions.

LITERATURE REVIEW

The imperative of digital transformation in
TVET

The exponential growth and integration of digital
technologies across all sectors underscore the call for the
digital transformation of TVET. The rapid advancement
of technologies, such as artificial intelligence (Al),
robotics, and the Internet of Things, has given rise to
the digital economy, a phenomenon characterized by the
increasing prevalence of economic activities and
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transactions that are based on digital technologies.! Two
concurrent trends drive this digital transformation: the
industrialization of digital technologies, which has
accelerated the growth of the high-tech industry, and the
digitalization of traditional industries, such as agriculture,
manufacturing, and transportation, which are
increasingly adopting digital solutions to enhance
efficiency and productivity.”) The COVID-19 pandemic
expedited the digital transformation, compelling
numerous businesses to transition to online platforms
and digital solutions to sustain their operations and
engage with their clientele.”! This rapid expansion of the
digital economy highlights its growing importance and
the need for all businesses and organizations to adapt
accordingly.

The technological evolution is reshaping job roles,
creating new professions, and phasing out others. The
World Economic Forum has estimated a global
structural labor market churn (e, the simultaneous
creation and destruction of jobs) of 23% from 2023 to
2027, with 69 million new jobs emerging from the
collaborative work between humans and machines and a
decline of 83 million jobs due to the increasing
automation of routine tasks.” This labor market change
will result in a demand for new skills and a concomitant
devaluation of others. A study in Europe projected that
companies with a high degree of digital technology
adoption would see their demand for well-skilled
workers, technicians, and master craftsmen increase by
20%-30% alongside a substantial reduction in the need
for a semi-skilled and unskilled workforce.® TVET, with
its emphasis on practical, work-oriented training, is
uniquely positioned to address this increased demand.
However, the traditional outputs of TVET programs are
often not well aligned with the digital skill sets sought by
the industry, which indicates a critical disconnect.” This
discrepancy emphasizes the urgent need for the compre-
hensive digital transformation of TVET to ensure that it
remains relevant and can effectively serve the needs of
the modern workforce.

The importance of digital transformation also lies in its
potential to improve the quality and standing of TVET.
The education sector recognizes the integration of digital
technologies as a means to enhance learning outcomes,
expand access, and foster innovation in teaching and
administrative practices."”! In TVET, digital
transformation can enable more flexible, learner-
centered pedagogies, facilitate the development of 21st
century skills, and strengthen engagement with industry
partners."!! However, compared to the progress made in
digital transformation in K-12 and higher education, the
pace of change in TVET has been slower, as
information and communication technology (ICT)-based
innovations, research, and applications have been found
to be less effectively integrated across TVET training
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cycle components and functional areas.'” This lag
threatens to widen the gap between the skills of TVET
graduates and the needs of the digital economy.
Notwithstanding, by fully engaging in digital
transformation, TVET can reposition itself as a key
driver of inclusive digital upskilling and equip learners
from diverse backgrounds with the necessary compet-
encies to thrive in the digital age.

Digital divide as a major challenge to global
TVET digital transformation

In the global pursuit of TVET digital transformation,
the digital divide has emerged as an immediate and
significant barrier. The Organisation for Economic
Cooperation and Development (OECD) defines the
term "digital divide" as "the gap between individuals,
households, businesses and geographic areas at different
socio-economic levels with regard to both their
opportunities to access ICTs and to their use of the
Internet for a wide variety of activities".!”! The term
encompasses disparities in physical access to technology
(the "access divide"), the skills needed to properly
engage in the digital world (the "skills divide"), and the
benefits derived from utilizing digital technology (the
"benefits divide")."*"! These dimensions present
significant challenges to the digital transformation of
TVET worldwide.

As regards the access divide, the International Telecom-
munication Union reported that an estimated 2.6 billion
people, or one-third of the global population, remained
offline in 2023. While 93% of the population in high-
income countries has access to the Internet, this figure is
dramatically reduced in low-income countries, where
only 27% of the population has access to this service.!""
Such disparities are just as stark for mobile broadband
subscriptions. The rate of 148 subscriptions per 100
inhabitants in high-income countries is nearly four times
higher than that in low-income countries (33 per 100
inhabitants), and more than twice the rate in lowet-
middle-income countries (63 per 100 inhabitants).!""
TVET institutions located in areas with robust digital
infrastructure can more easily initiate the process of
transitioning to the digital realm. However, institutions
in areas with restricted Internet access, unaffordable data
plans, or a lack of devices for online learning may
encounter immense difficulties in adopting digital
technologies, let alone implementing them fully."”

The ramifications of the access divide extend beyond
infrastructure to significantly impact digital literacy and
skill levels among populations globally, especially those
in low-income countries. In this respect, the skills divide
pertains to the disparities in the skills and competencies
required to analyze information, create content, and
enhance communication through technology."
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Naturally, without adequate access to digital techno-
logies and the Internet, individuals cannot develop or
practice digital skills. Conversely, the skills divide can
impact the access divide. Digital skills can significantly
influence how effectively individuals utilize the available
digital resources."” Even when devices or services are
available, a lack of digital literacy may prevent individuals
from fully utilizing these technologies, which thereby
perpetuates access inequality. In the context of TVET,
the skills divide is significantly apparent in the realm of
teacher training and professional development.
According to a survey by the UNESCO-UNEVOC
International Centre for Technical and Vocational
Education and Training in 2022, only 52% of TVET
practitioners reported having received training on
delivering TVET using non-traditional (including digital)
formats."” This situation hinders practitioners from
confidently applying digital technologies to educational
settings and developing digital teaching materials for
TVET programs.

The benefits divide further compounds these challenges.
This divide is characterized by differences in the
outcomes and advantages that individuals or groups
derive from the use of digital technology."" This aspect
of the digital divide highlights that access and skills do
not uniformly translate into enhanced social and
economic benefits. Individuals in more advanced areas
frequently utilize technology to enhance their education,
professional opportunities, and overall standard of
living. In contrast, despite having Internet access, those
in regions affected by the digital divide may struggle to
improve their socioeconomic status due to constraints
on access and digital skills.”” In the context of TVET,
the benefits divide raises concerns about the equitable
distribution of returns from digital transformation.
Graduates in countries with well-developed TVET
systems and strong digital strategies may acquire high-
demand skills that lead to well-paying jobs, whereas
those in countries that are lagging may be less
competitive in the global digital economy. Bridging this
divide necessitates a more holistic approach to digital
transformation, one that does not stop at providing
infrastructure or digital skills training, but extends to
ensuring that these technological gains translate into
concrete improvements in learners' lives through
employment or entrepreneurship.'?! It urges TVET
institutions to collaborate with industry partners,
governments, and international bodies to align their
curricula with labor markets and societal needs so that
all individuals can experience the full potential of digital
transformation.

International cooperation for digital
transformation in TVET
The significance of international cooperation in
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addressing the digital divide and achieving digital
prosperity for all is undeniable. The United Nations
(UN) has set a clear vision for such cooperation in a
number of policies.” " In Owur Common Agenda, the UN
emphasizes the role of enhanced cooperation and shared
responsibility in realizing a digitally inclusive future.”
This agenda is supported by the Roadmap for Digital
Cooperation, which outlines key directions for enhancing
global digital cooperation. These strategies encompass
increasing access to Internet connectivity, promoting
digital public goods, enhancing digital capacity building,
and establishing more efficient mechanisms for digital

cooperation between different parties.””!

Major international organizations are increasingly
viewing the need for a digital transition in TVET as a
priority area.>*?I In recognition of the rapid evolution
of the digital economy, such organizations have been
promoting a variety of strategic approaches to integrate
digital technologies and competencies into global TVET
systems. Table 1 presents some recent activities by major
international organizations with a focus on digital TVET
and skills development. These activities include trend-
mapping research, targeted training programs, digital
learning platforms, international conferences, and multi-
donor funding, all aiming at improving TVET outcomes
and developing a digitally competent workforce. For
instance, international conferences facilitate the sharing
of innovative practices, strategies, and policy advocacy
regarding the digital transition among TVET
stakeholders. Capacity-building resources, such as digital
toolkits, provide TVET stakeholders with the means to
effectively integrate digital practices into their teaching
and learning environments. Cross-sector partnerships
play a significant role in translating digital goals into
tangible outcomes, as seen in cooperative efforts
between international bodies and the tech industry to
facilitate hands-on digital training. Furthermore,
regional-based projects underscore the importance of
localized strategies that tailor digital transformation
initiatives to specific needs and challenges. Through
such cooperative work, these international organizations
have created a vibrant community for knowledge
exchange, resource mobilization, and policy
development that is key to scaling up global TVET
digital transformation.

Despite the broadening scope of digital-focused interna-
tional cooperation in TVET, programs specifically
designed to advance TVET's digital transformation are
still in their nascent stages. Crucially, only a few interna-
tional organizations lead these endeavors, with individual
TVET institutions rarely taking the initiative. This can
be attributed to the emerging nature of digital
transformation practices in national TVET sectors, the
historical emphasis of TVET institutions on traditional
education methodologies, and TVET's typically lower
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status in the hierarchy of national education
systems.”’ ! The latter often leads TVET institutions to
prioritize their development within the national context
rather than engage globally, as many of them face
challenges in securing the necessary recognition and
resources domestically. Additionally, constraints such as
limited exposure to global trends and conservative
approaches to change contribute to their reticent
participation in the digital evolution of TVET on an
international scale.

As such, it is important to assess how the proactive
strategies of individual institutions can enrich or even
catalyze the broader initiatives driving the digital
transformation of TVET wotldwide. An examination of
the UNESCO Chair on Digitalization in TVET at SZPU
can offer insights in this regard. Through a compre-
hensive analysis of the Chait's approaches, this study
aims to delineate effective models of international
cooperation by showcasing the potential for TVET
institutions to transcend their traditional roles as
implementers and emerge as architects of global TVET
digital transformation.

RESEARCH METHOD

This study adopts a qualitative research design,
specifically, the case study method, with a focus on the
UNESCO Chair on Digitalization in TVET as the unit
of analysis. The case study method was deemed
appropriate because this technique can provide a
comprehensive and in-depth inquiry into a singular
phenomenon over time and within its real-life context.”™
The Chair, as introduced below, serves as an exemplary
illustration of how international cooperation can be
instrumental in advancing the global digital
transformation of TVET.

Introducing the UNESCO Chair on Digital-
ization in TVET

The University Twinning and Networking
(UNITWIN)/UNESCO Chairs Program was launched
in 1992 by UNESCO, and it currently has a global
presence comprising about 950 Chairs in 120
countries.” The program is designed to promote
international inter-university cooperation, knowledge
sharing, and collaborative work to address pressing
global challenges and contribute to the development of
societies.

As part of this broader initiative, UNESCO approved
the establishment of the UNESCO Chair on Digital-
ization in TVET at SZPU in 2022, with a focus on the
intersection between digital innovation and TVET.
Based on the principle of "extensive consultation, joint
contribution, and shared benefits", the Chair aims to
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Table 1: Selected activities by key international organizations with a focus on digital TVET and skills development

Level Organization Name of activity Type Year
International UNESCO Enhancing TVET through Digital Transformation in Developing Countries Report 2023
UNESCO-UNEVOC UNEVOC EDGE: Entrepreneurship, Digitalization, Greening and Equity Training 2024
program
International Labour Digital Skills Campaign (with the International Telecommunication Union) Campaign Ongoing since
Organization 2017
OECD OECD Skills Outlook 2023: Skills for a Resilient Green and Digital Transition Report 2023
World Bank Tertiary Education and Skills Multi-Donor Umbrella Trust Fund Fund 2023
Regional African Development Bank Coding for Employment (with Microsoft) Training Ongoing since
platform 2019

Asian Development Bank

10th ADB International Skills Forum: A New Era of Digitalized and Climate

Conference 2023

Resilient Human and Social Development

SEAMEO VOCTECH

Huropean Commission
Educational technologies)

CEDEFOP
Transition

Learning Highlights: Digitalization and Industry 4.0 (with RECOTVET of G1Z)

SELFIE (Self-reflection on Effective Learning by Fostering the use of Innovative

Joint CEDEFOP/OECD Symposium on Apprenticeships and the Digital

Online courses 2023

Digital toolkit ~ Ongoing since

2017
Conference 2023

TVET, technical and vocational education and training; UNESCO, The United Nations Educational, Scientific and Cultural Organization; UNESCO-UNEVOC,
International Centre for Technical and Vocational Education and Training of UNESCO; OECD, The Organisation for Economic Cooperation and
Development; SEAMEO VOCTECH, The Southeast Asian Ministers of Education Organization Regional Centre for Vocational and Technical Education and
Training; RECOTVET, Regional Cooperation for TVET; GIZ, The Deutsche Gesellschaft fiir Internationale Zusammenarbeit GmbH; CEDEFOP, European

Centre for the Development of Vocational Training.

promote South-South cooperation, multi-partner
cooperation, and capacity building on digital
transformation in TVET. The Chair stands out for its
strategic location in the global technology hub of
Shenzhen, which allows it to draw upon a rich pool of
resources and partnerships with the tech industry. The
Chair has six main lines of action: (1) advancing research
on the theory and practices of digital transformation in
TVET; (2) developing TVET programs in the area of
digital technology; (3) promoting the digital
transformation of traditional TVET programs; (4)
developing generic digital skills qualifications and
relevant program syllabuses; (5) enhancing technology-
enabled pedagogy; and (6) building digital capacity for
TVET leaders and teachers wotldwide.” The Chair's
objectives are to reduce the digital divide, improve the
quality and equity of TVET, and contribute to global
sustainable development. In this study, the Chait's work
provides a unique lens through which the dynamics of
international collaboration, technological advancements,
and TVET development can be examined.

The UNESCO Chair on Digitalization in TVET was
selected as a case study for several reasons. Among the
few UNESCO Chairs that focus specifically on TVET,
including the UNESCO Chair on TVET and Sustainable
Development in Qatar, the UNESCO Chair on
Vocational Education in the Sphere of ICTs of Persons
with Special Needs in Belarus, and the UNESCO Chair
on TVET and Competence Development for the Future
of Work in Germany, the Chair at SZPU distinguishes
itself by its unique positioning within China's rapidly

evolving TVET landscape and its emphasis on digital-
ization, a field in which China has made notable
advancements. With over 11,000 TVET institutions and
30 million students, China has the world's largest TVET
system.””) Moreover, the country has been at the
forefront of integrating digital technologies into its
TVET programs by drawing upon its strengths in areas
such as Al, big data, and 5G networks. The UNESCO
Chair on Digitalization in TVET is therefore well-
positioned to capitalize on these advantages and serve as
a catalyst for international cooperation in promoting
digital transformation in TVET. Furthermore, China's
growing economic and technological influence on the
global stage, exemplified by initiatives such as the Belt
and Road Initiative, highlights the Chait's potential to
make a significant impact in advancing digital skills
development and knowledge sharing among TVET
institutions worldwide, particularly in developing
countries. In this context, the Chait's prominent
emphasis on South-South cooperation and multi-partner
collaboration serves as a valuable model for
understanding how international partnerships can tackle
the digital divide and foster fair access to TVET in
developing countries. These factors collectively make the
UNESCO Chair on Digitalization in TVET a highly
relevant case for examining the role of international
cooperation in driving TVET's digital transformation.

Case study method
The case study method was chosen because it allows for
the close examination of individual instances of
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phenomena in their natural settings and within a
temporary boundary.”” The present case focuses on the
UNESCO Chair on Digitalization in TVET at SZPU
from March 2023 to March 2024. This time frame was
selected to capture the Chait's projects and activities
during its first year of operation and to provide a
comprehensive overview of its initial efforts in
promoting digital transformation in TVET.

The data were drawn from three sources. First, data
were collected from a corpus of documents, including
the Chair's brochures, official website, strategy
documents, project concept notes, training materials,
conference proceedings, evaluation reports, and news
outlets. These documents provided a detailed inventory
of the Chair's key agendas, activities, and outcomes and
served as a foundation for the multifaceted analysis.
Second, participant observation was used as a comple-
mentary data source, with the researchers immersing
themselves in the Chair's events and activities. This
direct involvement provided a detailed understanding of
the collaborative dynamics and internal procedures of
the Chait's operations. Third, given the researchers' roles
within the Chait's program, self-reflective analysis was
employed adjunctly to document analysis and
observation. This introspection enriched the
interpretation of the Chait's initiatives and their
formation.” While such self-examination introduces an
"insider" perspective, its subjective influence on the
study needs to be acknowledged.

The data analysis was guided by a thematic analysis,”
wherein the data were carefully coded and key patterns
of international cooperation identified. This systematic
approach facilitated the investigation of the Chair's four
main approaches to international cooperation for digital
transformation in TVET, as presented in the findings.

Recognizing the limitations of the case study method is
crucial for interpreting the study's findings. One such
limitation concerns the singular focus on the UNESCO
Chair on Digitalization in TVET, which may not capture
the diverse experiences of other institutions engaged in
similar digital transformation efforts. Consequently,
while the study offers rich, contextual insights, the
findings may have limited generalizability outside the
context of this Chair. Additionally, the reliance on
document analysis, observation, and self-reflective
analysis without the triangulation of interviewing diverse
stakeholders could introduce subjective bias. To mitigate
this, the researchers engaged in regular peer debriefing
and maintained reflexive journals to critically examine
their interpretations and assumptions throughout the
research process.

FINDINGS

The findings of this study revealed that four main
approaches were applied to international cooperation by
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the UNESCO Chair on Digitalization in TVET, namely,
(1) fostering a global dialogue on the digital
transformation of TVET; (2) contributing to a digital
learning community with open educational resources; (3)
strengthening regional TVET capacities for digital
transformation through leadership and teacher training;
and (4) building a synergistic TVET ecosystem through
cross-sectoral partnerships.

Fostering a global dialogue on the digital
transformation of TVET

An important focus of the Chait's work in international
cooperation is to promote an open and informed
dialogue among global TVET leaders and professionals
about effectively managing the digital shift in TVET and
broader industries. This is exemplified by two annual
events organized by the Chair: the Global Forum on
Digital Transformation in TVET and the TVET
Leadership Programme on Digital Transformation.
These events provide opportunities for in-depth conver-
sations and knowledge sharing regarding the trends and
methods of digital transformation in TVET. Each event
has a different focus.

The Global Forum on Digital Transformation in TVET
provides a broad-based platform for global TVET
leaders, industry leaders, and policymakers to engage in
discussions regarding the key challenges, prospects, and
best practices in TVET in light of technological
advancements. In March 2023, the Chair organized the
inaugural Global Forum in Shenzhen. The event
brought together around 1300 TVET stakeholders from
over 140 countries who participated in person or online.
The attendees comprised delegates from the UNESCO
Multisectoral Regional Office for East Asia, UNESCO-
UNEVOC, national education authorities, TVET and
higher education institutions, tech companies, and non-
governmental organizations. The theme of the 2023
Global Forum was "Embracing the Digital Economy,
Driving Digital Transformation". The topics of the
presentations and panel discussions encompassed the
Chair's mission and potential contributions to global
TVET and skills systems, UNESCO-UNEVOC's
toolkits and projects for the development of digital
competencies, theories and practices of digital
transformation in education, school-industry
partnerships in ICT training and certification, and TVET
institutional strategies for digital transformation.
Feedback from the Forum highlighted its notable contti-
bution to expanding collaborative networks among
TVET stakeholders, which led to the initiation of several
cross-border projects focused on expediting digital skills
development and curricular innovation.

The TVET Leadership Programme on Digital
Transformation focuses on capacity building for TVET
leaders, who are the agents of change in their
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institutions. It aims to provide these actors with the
necessary knowledge and strategies to initiate or improve
digital transformation processes within their institutions.
In November 2023, the Chair held the first TVET
Leadership Programme in Shenzhen, and 23 TVET
leaders and professionals from 17 countries in Africa,
Asia, and Oceania participated. The six-day event
included seminars delivered by experts, as well as visits
to SZPU's training centers and a global high-tech
company located in Shenzhen. These activities focused
on different topics, including global strategies for digital
transformation in TVET, technological innovation and
institutional strategies, digital application scenarios in
TVET, public-private partnerships for TVET digital
transformation, and the development of digital learning
resources. Moreover, the Programme offered an
interactive platform to allow the exchange of insights
and best practices between different institutions and to
foster a greater understanding and appreciation of
different cultures through diverse perspectives. At the
end of the Programme, the participants reported a
notable increase in their understanding of and
confidence in managing digital transformation within
their institutions.

Despite these achievements, challenges remain in
ensuring equitable access and inclusion in the digital
transformation process. To some extent, the varying
levels of digital readiness and infrastructure in different
institutions and countries hampered effective
communication, leading to disparities in participation
and implementation of the discussed strategies.
Additionally, language barriers and differing time zones
complicated synchronous communication and
engagement among the international participants.

Contributing to a digital learning community
with open educational resources

UNESCO places a strong emphasis on the dissem-
ination of open educational resources (OERs) to ensure
inclusive and equitable quality education while
promoting lifelong learning opportunities for all.’ In
line with this objective, the Chair has actively curated
and provided a variety of ICT-related OERs on its
online platform.” All these resources have been
translated from Chinese into English to cater to a global
audience.

One type of OER provided on the Chair's platform
consists of online courses on digital technology. The
subject areas include programming, virtual and
augmented reality, cloud computing, Al, data science,
new energy vehicles, and network technology (Table 2).
Designed to cater to learners from diverse countries and
with differing technological backgrounds, these courses
facilitate the acquisition of foundational knowledge as
well as insights into cutting-edge technological
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innovations. This approach ensures that the content is
accessible to beginners yet rich and stimulating enough
to engage those seeking to deepen their understanding
of the latest digital trends and applications. Additionally,
the Chair offers courses through the International
Institute of Online Education, a public digital learning
platform that provides free, high-quality ICT courses.
These courses primarily target teachers at higher
education institutions, thereby broadening the Chair's
reach and impact.

A further type of OER available on the Chait's platform
is a compilation of the syllabuses of 28 TVET programs,
all of which focus on digital technologies (Table 3).
These programs are categorized into five clusters: ICT
and Electronic Engineering, Al, Mechatronics, New
Energy Vehicles, and Digital Media Arts. Each
program's syllabus offers detailed information about the
industry and occupations that the program is designed
for, the competencies, knowledge, and skills that
students are expected to acquire, the curriculum
structure, the requirements for the program leaders and
instructors, the infrastructure needed for practical
training, and the quality assurance system. These
syllabuses can provide a comprehensive framework for
TVET institutions seeking to implement or improve
their digital technology programs that resonate with
current industry standards and skill demands.

A third type of OER prepared by the Chair comprises
two comprehensive programs, namely, Al Technology
Service and Big Data Technology and Application,
which together include a total of 50 courses. The Al
Technology Service curriculum features 26 courses,
which cover a broad spectrum of Al-related knowledge
and skills, while the Big Data Technology and
Application curriculum offers 24 courses, which provide
a well-rounded foundation in big data analysis, manipu-
lation, and application. Each course of the curricula is
designed with a holistic approach that incorporates a
detailed course description, learning objectives, course
design, content and requirements, and implementation
plans. These resources are instrumental in guiding
TVET teachers through the course development process
and ensuring that the delivery of content is well-
structured and pedagogically sound. By laying out clear
curricular pathways, the Chair aids in the systematic
digital upskilling of the TVET sector.

The Chair has also compiled approximately 100 cases of
"promising practices" in digital transformation from
SZPU and its partner institutions. These cases
demonstrate the breadth of digital innovation in various
TVET programs, curricula, and training scenarios, as
well as the use of digital technologies and platforms to
support teaching, learning, and administrative
management. In addition to comprehensive
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Table 2: List of online courses (as of March 2024)

Schools/Centers

Online courses

School of Artificial Intelligence

School of Mechanical and Electrical Engineeting
School of Automotive and Transportation Engineering
Center for Educational Technology and Information
Industrial Training Center

School of Electronic and Communication Engineering

Network Operating System (Linux)
Augmented Reality Engine Development
Introduction to Cloud Computing

Data Acquisition Technology

Object Oriented Programming in Java
Mini Program Design and Development
Application of Cloud Attificial Intelligence
Big Data and Artificial Intelligence
Introduction to Artificial Intelligence

3D Printing Technology

Introduction to New Energy Vehicles
Augmented Reality Technology

Electrician Technology and Practical Training

RedHat System Certification
Routing and Switching

Table 3: List of programs in the program syllabuses (as of March 2024)

TVET program clusters Program names

Electronic Information and Engineering Technology
Mobile Internet Application Technology

Internet of Things Application Technology
Computer Network Technology

Information Security and Management
Communication Technology

ICT and Electronic Engineering

Artificial Intelligence Artificial Intelligence Technology Service
Computer Application Technology

Software Technology

Cloud Computing Technology and Application
Big Data Technology and Application

Virtual Reality Application Technology

Intelligent Building Engineering Technology
Mechanical Design and Manufacturing
Mechatronics Technology

Electrical Automation Technology
Intelligent Control Technology

Industrial Robot Technology

Mechatronics

New Energy Vehicles Automobile Electronic Technology

New Energy Vehicle Technology

Intelligent Transportation Technology Application
Automobile Application and Maintenance Technique

Operation and Management of Urban Rail Transit

Animation Production Technology
Digital Media Art Design
Animation Design

Game Art Design

Radio, Film, and TV Production

Digital Media Arts

ICT, information and communication technology.

documentation on the background, purpose, and
objectives of the digital transformation project, each case
provides the tools and methods used for its
implementation. It also highlights the achieved
outcomes and the potential for transferability to other
contexts. Similar to UNESCO-UNEVOC's database of
"Innovative and Promising Practices" in TVET,™ the
cases of digital transformation provided by the Chair
serve as a repository of knowledge and inspiration for
the global TVET community. They demonstrate the use
of digital technologies to improve educational delivery

and operational efficiency in real-world settings, which
can benefit TVET teachers, trainers from a wide range
of disciplines, and administrators.

While providing these multifaceted OER offerings
enriches the international digital learning community, it
is important to acknowledge their limitations. Currently,
there is insufficient data to comprehensively evaluate the
reach and utilization of these materials, or to gauge the
uptake of open-access courses by various TVET learners
and providers. Future efforts should focus on collecting
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and analyzing such data to establish indicators of impact,
which can inform strategies for enhancing the dissem-
ination and application of these resources. Moreover,
challenges remain in ensuring the broad relevance and
accessibility of the OERs. Adapting OERs to diverse
languages and educational contexts is complex and may
hinder their universal effectiveness. The digital divide
remains a concern, as not all target beneficiaries have
equal access to the Internet or the devices needed to
utilize OERs effectively. Overcoming these obstacles is
essential for fully realizing the potential of OERs in
advancing digital competencies across all TVET
institutions.

Strengthening regional TVET capacities for
digital transformation through leadership and
teacher training

Given the contemporary need to adapt to rapid techno-
logical advancements, UNESCO has prioritized digital
capacity building as a key strategy for enhancing the
quality and relevance of TVET systems."" Its
importance is magnified in developing countries, where
access to technology and digital skills training is often
limited. As a result, the Chair has designed capacity-
building projects aimed at strengthening the skills,
knowledge, and competencies of TVET leaders,
educators, and administrators in developing countries to
enable them to effectively implement digital technologies
within their respective areas.

As previously mentioned, the TVET Leadership
Programme on Digital Transformation specifically
targets leaders from developing countries, with the goal
of equipping them with the necessary expertise to drive
digital transformation within their institutions. Another
project focusing on TVET leaders was the China-
Germany-Mongolia-UNESCO Joint TVET Leadership
Seminar on Digital and Green Transitions, which took
place in April 2023. The two-day online seminar was co-
organized by the UNESCO Chair on Digitalization in
TVET, the Deutsche Gesellschaft flir Internationale
Zusammenarbeit (GIZ) GmbH in Germany, the
Vocational Education Training Partnership in Mongolia,
and the UNESCO Multi-Sectoral Regional Office for
East Asia. This multilateral cooperative project helped
bolster the digital and green skills of TVET leaders in
Mongolia. Approximately 200 leaders from over 70
Mongolian TVET institutions attended the seminar. The
focus on digital transformation and green transition,
which are particularly relevant to Mongolia's expanding
digital economy and its commitment to environmental
sustainability, reflects a broader global trend toward
integrating these crucial areas into TVET systems. The
inclusion of expert presentations from prestigious
TVET institutions and professional bodies from China,
Germany, Mongolia, and UNESCO provided the
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attendees with rich and diverse insights and practices.
This collaboration laid the groundwork for
implementing innovative digital and green initiatives in
Mongolia's TVET sector, as well as for further interna-
tional TVET cooperation aimed at sustainable digital
transformation.

Furthermore, the Chair broadened the scope of its
capacity-building projects to include a wider range of
TVET professionals. For instance, the Chair's team at
the UNEVOC Centre of SZPU organized the
UNEVOC Network Co-Action Initiative 2023, a project
launched by UNESCO-UNEVOC. With the theme
"Building Digital Transformation Capacity in TVET",
the Co-Action Initiative represented another significant
endeavor in TVET capacity building for digital
transformation. The project consisted of four online
workshops over two months and reached a wide
audience, which included leaders, teachers, trainers, and
administrators from six countries in the Asia-Pacific
region. Experts from various fields and professions
discussed a range of topics, such as skills forecasting,
ICT talent ecosystem building, the design of Al
programs, the transformation of traditional automotive
programs, and the implementation of digital learning
technologies and pedagogies. The webinar participants
reported high levels of satisfaction, with an average
rating of 4.8 out of 5.0. They expressed a keen interest in
obtaining policy insights on digital transformation and
the use of emerging technologies in teaching, training,
and management. The participants also offered
suggestions for improving future webinars, such as
increasing interactivity on the online platform. In
addition, the Chair offered training courses on TVET
digital transformation for leaders and educators from
TVET institutions in Cambodia, Peru, Cote d'Ivoire, and
Gabon.

Reflections on past projects highlighted the critical
importance of adaptability to allow for the nuanced
tailoring of content and teaching approaches to the
specific educational, cultural, and technological contexts
of different regions. Similarly, scalability is pertinent, as
it ensures that successful methods and practices
deployed in one context can be expanded to others.
Balancing these dynamics—adapting to particular needs
while seeking ways to scale the impact—remains a key
consideration in the deployment of effective capacity-
building projects.

Building a synergistic TVET ecosystem
through cross-sectoral partnerships

The concept of an "ecosystem" characterized by the
dynamic interplay between diverse stakeholders is
fundamental to the digital transformation within
TVET.P* A synergistic TVET ecosystem that involves
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the private sector, governments, and international
educational communities can help address any skills
mismatch, create customized programs, and amplify
policy support and investment.*” Positioned at the
nexus of the ecosystem, the Chair has maintained a
concerted approach to TVET digital transformation by
forging strong partnerships with the technology sector,
national and regional education authorities, international
organizations, and peer institutions worldwide.

SZPU, the host institution of the Chair, is known for its
strength in school-industry collaboration in China's
TVET landscape. It has maintained close partnerships
with global industry leaders, such as Huawei, BYD Auto,
and DJI, in the co-development of programs, courses,
qualifications, learning platforms, training models, and
leading initiatives in research and innovation. Building
on this collaborative foundation, the Chair has
continued to expand partnerships with Chinese high-
tech companies that operate globally, particularly those
based in developing countries. Areas of collaboration
include specific capacity-building projects on TVET
digital transformation in these countries, the
development of transnational digital skills qualifications,
and improvements in TVET programs to match the
skills supply with the demands of the local and global
labor markets. The Chair's approach not only fosters
mutually beneficial relationships with the partner
companies but also ensures that these partnerships
contribute to the TVET and skills systems of the
countries involved.

National and regional education authorities, alongside
international organizations, are integral to the Chait's
strategy for cultivating a well-coordinated TVET
ecosystem. In June 2023, the Chair and the UNESCO
Regional Office in Bangkok co-organized the Launch
Meeting of the Study on the Use of Digital Technologies
in Post-Secondary TVET Institutions in the Association
of Southeast Asian Nations (ASEAN)+3 Countries,
serving as a prime demonstration of this collaborative
articulation. This event epitomized cross-regional collab-
oration by assembling educational officials and TVET
experts from UNESCO Bangkok, the Southeast Asian
Ministries of Education Organization, the Ministry of
Education of China, and diverse TVET institutions
from ASEAN countries, as well as China, Japan, and
South Korea. The participants engaged in discussions
about leveraging digital technologies to enhance the
capabilities of TVET teachers and accelerating the digital
transformation of TVET systems across East and
Southeast Asia. By convening participants from a myriad
of educational ministries and organizations, the Chair
highlighted the necessity of policy dialogue and
collective thinking about innovative ways to empower

10

https://www.vtejournal.com

TVET teachers with digital tools and training, thereby
shaping a positive trajectory for the digital
transformation of TVET in the region.

The Chair places a strong emphasis on fostering
partnerships with peer TVET institutions worldwide.
This is done in two ways: conventional inter-institutional
partnerships and engagement within the global network
of TVET institutions. The Chair has established close
relationships with TVET institutions in several countries
with the aim of exchanging knowledge and facilitating
the digital competence development of TVET leaders
and teachers. Concurrently, the Chair plays a proactive
role within the global TVET community, particularly
through its participation in the UNESCO-UNEVOC
Network. A notable endeavor in this context is the
Chair's involvement in the Bridging Innovation and
Learning in TVET (BILT) project, which was
implemented by UNESCO-UNEVOC. The BILT
project is guided by the overarching theme of new
qualifications and competencies in TVET and has
"digitalization" as one of its core thematic areas—a
focus that corresponds clearly with the Chait's mission.
The Chait's team has been engaged in the development
of the BILT project's Self-Reflection Tool (SRT), which
is designed to help TVET providers identify emerging
qualifications and competencies, integrate them into
curricula, and implement innovative training approaches.
SZPU was selected as one of the three "coach
institutions" for the project and has been tasked with
disseminating the updated SRT methodology to other
TVET institutions in the wider region.!”) The Chair can
therefore assist peer TVET institutions in adopting and
adapting new qualifications and competencies that are
essential for navigating the fast-changing world of work.

While these partnerships signify substantial progress in
fostering a dynamic TVET ecosystem, several challenges
persist. Key among them is aligning the goals and
expectations of the various stakeholders within the
ecosystem, including industry partners, educational
institutions, and policymakers. It is not easy to establish
smooth communication and collaboration mechanisms
among diverse entities, as each has its unique processes
and priorities. Furthermore, ensuring equitable
participation and tangible benefits for all partners,
especially those from under-resourced regions, presents
an ongoing challenge. Addressing these issues is vital for
building a synergistic TVET ecosystem and ensuring the
long-term success of these partnerships.

DISCUSSION

Based on the findings, this section provides a
synthesized analysis of the international cooperation
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approaches adopted by the UNESCO Chair on Digital-
ization in TVET for advancing digital transformation.
This analysis addresses five dimensions: the content of
cooperation, the participants in cooperation, the aim of
cooperation, the means of cooperation, and the support
system in place.

In terms of the content of cooperation, the Chair has
made digital transformation in TVET the central focus
of its collaborative initiatives. It therefore differentiates
itself from mainstream international cooperation
endeavors in TVET, which often emphasize broader
themes such as access, quality, and relevance."! By
focusing specifically on digital transformation, the Chair
addresses a critical need in the TVET sector, which
stems from the rapid pace of technological changes and
the growing demand for digital skills in the workforce.
This focused approach recognizes the transformative
potential of digital technologies in TVET, as well as the
importance of international cooperation in addressing
the digital divide and other global challenges.

The participants in cooperation concentrate on TVET
leaders and professionals from developing countries.
This selection reflects the Chair's commitment to
diversity and inclusivity within the broader educational
development agenda. By actively involving stakeholders
from regions that are often underrepresented in global
discussions on TVET, the Chair promotes a more
equitable and representative dialogue. This inclusive
approach enriches the knowledge base by incorporating
diverse perspectives and experiences. It also helps ensure
that the developed strategies and solutions are relevant
and applicable to the specific contexts of developing
countries. Moreover, by empowering TVET leaders and
professionals from these regions to take an active role in
shaping the digital transformation agenda, the Chair
contributes to building local capacity and fostering a
sense of ownership and sustainability.

The primary aim of cooperation is to enhance the digital
capacity of TVET leaders and teachers in the
participating institutions, recognizing the critical role
they play in driving educational change and innovation.
This means equipping TVET leaders and teachers with
the necessary digital competencies, pedagogical skills,
and change management abilities to effectively integrate
digital technologies into their work. Through targeted
leadership programs and teacher training workshops, the
Chait's international cooperation projects prioritize the
digital upskilling of these key change agents, thus
contributing to creating a digitally literate and capable
community of educators who can drive the
transformation of TVET institutions from within. This
approach can greatly benefit developing countries, which
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may have limited access to professional development
opportunities and global best practices.

The means of cooperation adopted by the Chair feature
the strategic employment of multiple digital tools,
including online learning platforms, virtual conferences,
and digital resource repositories, which expand the reach
and accessibility of its collaborative initiatives. For
instance, the use of online learning platforms and virtual
conferences allows for a wider range of stakeholders to
participate, regardless of their geographic location or
financial constraints. Similarly, offering OERs through
digital repositories promotes the democratization of
knowledge and facilitates the dissemination of best
practices and innovations in TVET digital
transformation. These digitally enabled means of
cooperation exemplify the Chaitr's commitment to
practicing what it preaches and demonstrate the
transformative potential of digital technologies in
enhancing international collaboration.

The support system of cooperation involves engaging a
range of stakeholder groups within the TVET
ecosystem, including industry partners, governmental
bodies, international organizations, and peer TVET
institutions. This multi-stakeholder approach recognizes
the complex and interdependent nature of TVET
systems and the need for coordinated action across
different sectors to achieve digital transformation goals.
By forging partnerships with industry actors, the Chair
ensures that its initiatives align with the contemporary
skill needs of the labor market. Collaboration with
governmental bodies and international organizations
helps create an enabling policy environment and
mobilizes resources to support digital transformation
efforts. Finally, peer-to-peer cooperation among TVET
institutions promotes the exchange of experiences,
challenges, and solutions, as well as the development of
a global community of practice in TVET digital
transformation.

To measure the impact and evaluate the progress of its
international initiatives and collaboration, the Chair
follows the monitoring and evaluation framework set by
UNESCO. As part of this framework, the Chair submits
annual progress reports to the National Commission of
the People's Republic of China for UNESCO, in which
the Chair documents its activities, partnerships, and
outcomes. A comprehensive progress report will be
submitted to UNESCO at the end of the initial four-year
period, at which time the renewal of the Chair will be
determined based on its performance and achievements.
This report will detail the Chair's key educational and
training programs, research undertaken, conferences and
meetings organized, partnerships and exchanges, and
cooperation with UNESCO entities. This systematic
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reporting process not only allows for regular monitoring
of the Chair's progress but also enables it to assess its
impact and make data-driven decisions for future
planning,

While the Chait's international cooperation approaches
demonstrate significant potential for advancing TVET's
digital transformation, they are not without limitations.
One is the possibility of uneven participation and
benefits across different regions and institutions. Despite
the Chair's efforts to promote inclusivity and diversity,
the digital divide and resource constraints continue to
hinder the full participation of some TVET institutions,
particularly those in the least developed countries.
Another challenge is ensuring the sustainability and
long-term impact of the initiatives. Capacity-building
efforts, for instance, require ongoing support and
follow-up to transform the acquired knowledge and
skills into tangible institutional changes. Similarly, the
success of collaborative projects and partnerships
depends on the continued engagement and commitment
of all the stakeholders involved. To address these
challenges, the Chair may need to further strengthen its
monitoring and evaluation mechanisms by moving
beyond output-based reporting to more rigorous impact
assessments that can capture the long-term effects of its
initiatives at individual, institutional, and systemic levels.

Furthermore, the Chait's focus on digital transformation
in TVET, while crucial, represents just one aspect of the
broader TVET development agenda. To achieve truly
inclusive and sustainable TVET systems, digital
transformation efforts must integrate with other
priorities, such as the green transition, equity and
inclusion, gender equality, and lifelong learning.” In this
regard, the Chair could seek to collaborate more closely
with other UNESCO TVET initiatives and international
partners working on complementary themes to develop
more holistic and integrated approaches to TVET
elevation.

CONCLUSION

This study contributes to the emerging knowledge base
on international cooperation for digital transformation
in TVET through an in-depth case study of the
UNESCO Chair on Digitalization in TVET. While
major international organizations are leading most
existing initiatives on TVET digital transformation, this
study highlights the proactive strategies that individual
TVET institutions can adopt to promote digital
transformation through international partnerships and
platforms. It demonstrates the potential for TVET
institutions to transcend their traditional roles as
implementers and emerge as architects of digital change,
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thereby enriching the scholarly understanding of their
evolving roles and capacities.

Given the early stages of the current initiatives aimed at
enhancing digital transformation in TVET, there is a
limited understanding of how to design and implement
such international projects effectively. By providing a
comprehensive analysis of the Chair's key projects and
activities over a one-year period, this study offers a
detailed account of the various approaches employed,
the challenges encountered, and the lessons learned.
These findings provide valuable insights to inform the
strategies of other TVET institutions that are seeking to
leverage international cooperation to advance digital
transformation.

As the digital economy continues to evolve, it is crucial
for TVET stakeholders to further explore innovative
approaches to collaboration that can bridge the digital
divide and ensure equitable access to the benefits of
digital transformation. The digital divide is a complex
and multifaceted issue that concerns disparities in access
to technology, digital skills, and the benefits of using
digital technology. Addressing these challenges requires
a comprehensive approach that considers the specific
needs and contexts of different regions and populations.
Future research could examine a broader range of
international cooperation initiatives and identify the key
factors that enable or hinder their success in promoting
digital transformation in diverse settings. This could
include comparative studies of different international
cooperation models and case studies of successful
initiatives that have effectively fostered collaboration
among TVET institutions in different contexts.

Similatly, while exploring how international cooperation
can advance digital transformation in TVET, it is equally
valuable to investigate how digital technologies can
enhance and facilitate international cooperation.
Research on the utilization of digital platforms, virtual
collaboration tools, and other technological solutions to
support cross-border partnerships and capacity building
could provide valuable insights for optimizing interna-
tional cooperation methods in the digital age. By
integrating digital technologies into international
cooperation efforts, TVET stakeholders can work
toward increasing their effectiveness and outcomes,
strengthening their roles in promoting inclusion and
innovation, and ultimately contributing to the sustain-
ability and resilience of TVET systems.

DECLARATIONS

Acknowledgement
The authors thank Prof. Wenming Yang for his insights
and expertise offered throughout this research and the



Yang and Wu * Volume 1 * Number 11 * 2024

two anonymous reviewers for their constructive

feedback.

Author contributions

Yang X: Conceptualization, Writing—Original draft
preparation. Wu W: Methodology, Writing—Reviewing
and Editing. All authors have read and approved the
final version.

Ethics approval
Not applicable.

Source of funding
This research received no external funding.

Conflict of interest
The authors declare no conflict of interest.

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

REFERENCES

10.

11.

12.

13.

14.

UNESCO. Enbancing TVET Through Digital Transformation in Developing
Countries. UNESCO; 2023.

UNESCO-UNEVOC. Elevating TVET for a Just and Sustainable Future for
All: UNESCO-UNEVOC Medium-Term Strategy 2024-2026. UNESCO-
UNEVOC; 2024.

UNESCO. Transforming Technical and 1V ocational Education and Training for
Successful and Just Transitions: UNESCO Strategy 2022-2029. UNESCO;
2022.

Ding C, Liu C, Zheng C, Li F. Digital economy, technological
innovation and high-quality economic development: Based on spatial
effect and mediation effect. Swuszain. 2022;14(1):216.

Shi Y, Gao Y, Luo Y, Hu J. Fusions of industrialisation and
digitalisation (FID) in the digital economy: Industrial system
digitalisation, digital technology industrialisation, and beyond. | Digit
Econ. 2022;1(1):73-88.

United Nations. Covid-19 and E-Commerce: A Global Review. United
Nations; 2021.

World Economic Forum. The Future of Jobs Report 2023. World
Economic Forum; 2023.

Spéttl G, Windelband L. The 4th industrial revolution - its impact on
vocational skills. | Edue Work. 2021;34(1):29-52.

Ozer M, Perc M. Dreams and realities of school tracking and vocational
education. Palgrave Commun. 2020;6(34):1-7.

Gkrimpizi T, Peristeras V, Magnisalis I. Defining the meaning and
scope of digital transformation in higher education institutions. Adw Sci.
2024;14(3):48.

Marques CG, Mateus L, Aratjo 1. Digital transformation in higher
education institutions: a case study at Polytechnic University of Tomar.
In: de Bem Machado A, Sousa MJ, Dal Mas F, Secinaro S, Calandra D,
eds. Digital Transformation in Higher Education Institutions. Springer; 2024:
41-58.

Hassan RH, Hassan MT, Nascer S, Khan Z, Jeon M. ICT enabled
TVET education: a systematic literature review. IEEE Access.
2021;9:81624-81650.

Organization for Economic Co-operation and Development. OECD
Glossary of Statistical Terms. OECD; 2008.

Hoyos Muifioz JA, Cardona Valencia D. Trends and challenges of digital
divide and digital inclusion: A bibliometric analysis. ] Inf Sei. 2023.

13

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

https://www.vtejournal.com

Ragnedda M, Ruiu ML. Social capital and the three levels of digital
divide. In: Ragnedda M, Muschert GW, eds. Theorizing Digital Divides.
Routledge; 2017: 21-34.

I'TU. Measuring Digital Development: Facts and Figures 2023. 1TU; 2023,
UNESCO IIEP Dakar. Digital Transformation of TVET and Skills
Development Systems in Africa: State of Play and Prospects. UNESCO; 2022.
Van Dijk JAGM. Digital divide: Impact of access. In: Rossler P,
Hoffner CA, Van Zoonen L, eds. The International Encyclopedia of Media
Effects. John Wiley & Sons; 2017: 1-11.

UNESCO-UNEVOC. Trends Mapping Study: Digital Skills Development in
TVET Teacher Training. UNESCO-UNEVOC; 2022.

Van Deursen AJAM, Helsper EJ. The third-level digital divide: who
benefits most from being online? In: Williams A, Schulz ], Robinson L,
Cotten SR, Hale TM, eds. Communication and Information Technologies
Annnal: Digital Distinctions and Inequalities. Emerald Group Publishing;
2015: 29-53.

Xu J, Jiang T, Wei M, Qing Z. The digital transformation of vocational
education: experience and reflections of Shenzhen Polytechnic
University. Vocat Technol Edne. 2024;1(1):2.

United Nations. Owr Common Agenda: Report of the Secretary-General.
United Nations; 2021.

United Nations. Report of the Secretary-General: Roadmap for Digital
Cooperation. United Nations; 2020.

United Nations. A Global Digital Compact: An Open, Free and Secure Digital
Future for All. United Nations; 2023.

International Labour Organization. Digitalization of National TVET and
Skills Systems: Harnessing Technology to Support I.LL. 1LO; 2021.
Organization for Economic Co-operation and Development. OECD
Skills Outlook 2023: Skills for a Resilient Green and Digital Transition.
OECD; 2023.

Umarik M, Goodson IF. Nostalgia in the narratives of vocational
teachers as a way of understanding responses to change. Crit Stud Edue.
2020;61(4):448-463.

Han X, Yang C, Zhou Q. Digital transformation in vocational
education: Present situation, problems, and countermeasures. Front Educ
China. 2023;18(1):70-82.

Billett S. Perspectives on enhancing the standing of vocational
education and the occupations it serves. | Vocat Educ Train.
2020;72(2):161-169.

Yin R. Case Study Research and Applications: Design and Methods. SAGE;
2018.

UNESCO Chairs and UNITWIN Networks. UNESCO. Accessed
April 3, 2024. https://www.unesco.org/en/unitwin

[The UNESCO Chair on Digitalization in TVET]. Shenzhen
Polytechnic University. Updated September 1, 2022. Accessed April 3,
2024. https:/ /www.szpu.edu.cn/info/1041/1577 htm

[Statistical Report of National Educational Development of 2022].
Ministry of Education of the People’s Republic of China. Updated July
5, 2023. Accessed May 15, 2024. http://www.moe.gov.cn/jyb_sjzl/
sjzl_fztjgh /202307 /t20230705_1067278.html

Marujo HA, Casais M. Educating for public happiness and global peace:
Contributions from a Portuguese UNESCO Chair towards the
sustainable development goals. Sustain. 2021;13(16): 9418.

Miles MB, Huberman AM, Saldafia J. Qualitative Data Analysis: A
Methods Sourcebook. SAGE; 2014.

Butcher N, Zimmermann A, Levey L, Von Gogh K. Open Educational
Resources: Background Paper Prepared for the Global Education Monitoring
Reporr. UNESCO; 2023.

Open Education Resources. UNESCO Chair on Digitalization in
TVET. Updated February 28, 2024. Accessed April 6, 2024. https://
unescoplatforms.szpu.edu.cn/Resourcesl/Open_Education_
Resources1.htm

Innovative and Promising Practices in TVET. UNESCO-UNEVOC.
Accessed April 3, 2024. https:/ /unevoc.unesco.org/home/Promising+
Practices+in+TVET


https://www.unesco.org/en/unitwin
https://www.szpu.edu.cn/info/1041/1577.htm
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202307/t20230705_1067278.html
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202307/t20230705_1067278.html
https://unescoplatforms.szpu.edu.cn/Resources1/Open_Education_Resources1.htm
https://unescoplatforms.szpu.edu.cn/Resources1/Open_Education_Resources1.htm
https://unescoplatforms.szpu.edu.cn/Resources1/Open_Education_Resources1.htm
https://unevoc.unesco.org/home/Promising+Practices+in+TVET
https://unevoc.unesco.org/home/Promising+Practices+in+TVET

Yang and Wu * Volume 1 * Number 11 * 2024

39.

40.

41.

42.

Wu W, Yang W. Methodology for digital transformation in TVET. In:
Yang X, Yang W, eds. Digital Transformation in Global TV ET: Methodology
and Practices. UNESCO Chair on Digitalization in TVET; 2024: 19-47.
International Labour Organization. The Digitization of TVET and Skills
Systems. 11.O; 2020.

Badawi S, Drigoicea M. Towards a value co-creation process in
collaborative environments for TVET education. Sustain. 2023;15(3):
1792.

Wang L. TVET infuses a much-needed dose of relevance into

14

43.

44.

https://www.vtejournal.com

education. University World News. Updated February 17, 2024.
Accessed April 3, 2024. https://www.universityworldnews.com/post.
php?story=20240215133355219

Bridging Innovation and Learning in TVET: The Self-Reflection Tool.
UNESCO-UNEVOC. Accessed April 3, 2024. https://unevoc.unesco.
org/bilt/BILT+-+Self-Reflection+Tool

Tran LT, Dempsey K. Internationalization in 1V ocational Education and

Training. Springer; 2017.


https://www.universityworldnews.com/post.php?story=20240215133355219
https://www.universityworldnews.com/post.php?story=20240215133355219
https://unevoc.unesco.org/bilt/BILT+-+Self-Reflection+Tool
https://unevoc.unesco.org/bilt/BILT+-+Self-Reflection+Tool

