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Abstract

Digital transformation has emerged as a core strategy for advancing high-quality
development in China’s vocational education and reshaping the global competitive
landscape of human resources. By integrating cutting-edge findings from domestic
research, this paper systematically explores the theoretical foundations,
international experiences, realistic dilemmas, and implementation paths of digital
transformation in vocational education. First, it elucidates the evolution of digital
transformation from a technical tool to a systemic paradigm shift and analyzes the
connotation of vocational education digitalization based on the "dual-element,
four-dimensional” drive and the "Unity of Dao and Qi" (Essence and Tools)
philosophy. Second, it discusses the research significance of digital transformation
in promoting the "Integration of the Four Chains" and constructing a new
educational ecosystem. Furthermore, it provides an in-depth analysis of localized
challenges in China, including cognitive biases, cost pressures, low utilization of
resource libraries, and insufficient faculty competency. Finally, the paper
proposes strategies such as upgrading digital infrastructure, reshaping
competency-oriented modular curricula, implementing industry-education
collaborative smart governance, and establishing a digital competency system for
faculty. This study aims to provide theoretical support for building a new
ecosystem of digital vocational education with Chinese characteristics, facilitating
a holistic leap from traditional educational models to modern governance
systems.
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1. Introduction

Under the wave of the Fourth Industrial Revolution, digital technologies such as big
data, artificial intelligence, and blockchain are profoundly reshaping the skill
demand structures of the global workforce. As the educational type most closely

linked to economic and social development, vocational education’s digital
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transformation is no longer a simple introduction of technology but a systemic
revolution involving educational paradigms, organizational structures, and value
propositions. Scholars such as Zhu Zhiting have pointed out that educational digital
transformation is an advanced stage built upon digital conversion and upgrading,
aiming toward systemic development.

From the perspective of historical evolutionary logic, the morphological changes in
vocational education have always synchronized with technological revolutions. Yang
Chengming noted that from mechanized production in the steam age to automated
production in the information age, vocational education has evolved from
apprenticeship to school-based forms. Today, the strong rise of digital technology
has induced a hierarchical leap in the vocational education system. This
transformation requires vocational education to shift from "supply-driven" to
"demand-driven," optimizing educational organizational models through digital
processes and enhancing the system's resilience against uncertain external shocks.
At its core, digital transformation is a systemic innovation process based on digital
technology, encompassing self-empowerment, order generation, and paradigm
shifts. Zhu Dequan (2022) argued that it is not only a necessity for vocational
education to enhance adaptability through technological empowerment but also a
vital strategy for achieving high-quality development through epochal systemic
reform. To understand the logical starting point of this transformation, one must
move beyond a purely technical perspective and adopt a general
"Technology-Organization-Society" framework to rationally grasp its theoretical

essentials and practical logic.

2. Research Significance

The significance of digital transformation in vocational education is not limited to
the update of teaching methods; rather, it lies in reconstructing the value ecosystem

of vocational education through digital empowerment.

2.1. Promoting the "Integration of the Four Chains"

The fundamental demand for the high-quality development of vocational education

is the deep integration of industry and education. Deng Xiaohua (2023) pointed out

that digital transformation plays an irreplaceable role in promoting the organic
integration of the industry chain, innovation chain, education chain, and talent chain

(the "Four Chains").

e  Industry Chain: Big data analysis identifies dynamic changes in industrial job
requirements to achieve a structural match between talent supply and market
demand.

. Innovation Chain: Digital platforms enable the real-time conversion of joint
school-enterprise R&D and process innovation results into teaching resources.

. Education Chain: Digital technology facilitates the reconstruction of the
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curriculum system, forming flexible, modular teaching paths.
e  Talent Chain: It fosters modern technical and skilled talents equipped with
digital literacy, human-machine collaboration capabilities, and lifelong learning

awareness.

2.2. Reshaping the "Dao-Qi" Ecosystem of Vocational Education

Zhu Dequan (2020) proposed that the digital transformation of vocational education

should follow the value logic of "Unity of Dao and Qi."

e The "Qi" (Tools) level emphasizes the intelligent upgrading of infrastructure
and platform tools.

e  The "Dao" (Essence/Way) level points toward the technological rationality and
humanistic care of vocational education.

The significance of digital transformation lies in using the technology chain to

connect the professional, technical, educational, and social domains, reshaping a

dynamic, open, and sustainable healthy ecosystem while enhancing the

transformative power and adaptability of vocational education.

2.3. Driving Modernization of Educational Governance

Digital transformation can break "information silos," shifting vocational education
governance from "experience-driven” to "data-driven.” By constructing national and
regional data governance systems, governments, institutions, and industry
enterprises can achieve information symmetry, resource sharing, and agile services.
This holds profound strategic value for building a high-quality education system and
enhancing national educational governance capabilities.

3. Realistic Dilemmas

Despite significant progress in China's vocational education digital construction
under policy guidance, it still faces multidimensional bottlenecks and challenges
during localized implementation.

3.1. Cognitive Biases

Empirical analysis by scholars like Wang Jingjie (2022) indicates that the primary
obstacle is cognitive misalignment. Many institutional leaders misinterpret
digitalization as an "upgraded version of informatization," believing that purchasing
VR equipment or creating online open courses constitutes a completed
transformation. This superficial understanding results in organizational structures
remaining hierarchical and evaluation systems remaining focused on static scores,
failing to touch the core of digital transformation as a paradigm shift—namely, the
transition from experiential governance to smart governance.

3.2. Low Utilization Rates
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Zhao Zhiqun (2020) found that while China has invested heavily in digital teaching
resources, there is a widespread issue of low utilization. The root cause lies in
logical deviations:

. Knowledge Logic vs. Action Logic: Many resource libraries are still organized
according to traditional disciplinary knowledge systems, lacking systematic
integration based on "typical work tasks," which fails to support
action-oriented learning effectively.

. Lagging Development Models: Teachers act primarily as content providers
while technical presentation relies on outsourcing companies. This leads to
monotonous and outdated resource formats that lack interactivity and

user-centric design, failing to reflect the learning laws of vocational education.

3.3. Prohibitive Costs

Digital transformation is a capital-intensive investment. Wang Jingjie (2022) warned
that transformation significantly increases costs for both educators (equipment,
platforms, training) and learners (mobile terminals, data fees). This has resulted in
the "digital divide" deriving new inequities: institutions in economically developed
areas have entered the "data-driven decision-making" stage, while weak schools in
central and western regions struggle even to provide basic broadband and digital

teaching terminals, creating a pronounced "Matthew Effect."

3.4. Insufficient Faculty Competency

Teachers are the core bottleneck. Wang Jingjie (2022) argued that most vocational
teachers face heavy transformational pressure. Due to a lack of systemic thinking in
digital instructional design and the absence of sufficient incentives for digital
innovation in existing title promotion and workload recognition systems, teachers
often adopt a "compliant but passive" attitude. The endogenous motivation for
teachers to shift from "passive executors" to "active leaders" of reform is severely
lacking.

4. Practical Paths

In response to the aforementioned dilemmas, and based on suggestions from
scholars like Zhu Zhiting and international experiences from countries like Germany,
this paper proposes implementation strategies for the localized digital

transformation of Chinese vocational education.

4.1. Upgrading Digital "New Infrastructure” to Create Cyber-Physical
Learning Spaces

The systemic upgrade of infrastructure is the logical starting point.
. Building a "Smart Brain": Upgrade digital campus construction and establish a

data governance system connecting national, provincial, and institutional
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levels. Use Al to collect full-process data on teaching and learning to leap from
empiricism to "data governance."

Scene Reconstruction: Promote "5G + Smart Education" applications and build
virtual simulation training bases. Using digital twin technology to link
enterprise workshop scenarios allows students to experience complete
workflows in a "zero-risk" hybrid environment, enhancing the embodied
experience of skill acquisition.

4.2. Reconstructing Modular Curricula to Vitalize Resource Libraries

The primary model of "digitizing textbooks" must change.

4.3.

Task Integration Logic: Drawing on the German "Competence Workshop"
experience, promote the construction of "Typical Work Task Libraries."
Curricula should be deconstructed into detachable and recomputable digital
modules.

Promoting Low-code Development: Empower professional teachers to rapidly
develop or modify digital courses according to local industrial needs using
visual  instructional design  tools, ensuring "industry-education
synchronization."

Focusing on Learner Experience: Teaching resources should shift from
"designing the teaching process" to "supporting learning activities," using

gamification and interactive design to stimulate motivation.

Implementing Smart Co-governance and Multi-stakeholder

Collaborative Systems

Constructing a Digital Chain System: Utilize blockchain technology to build a
vocational education qualification certification system, achieving digital mutual
recognition of diplomas, vocational certificates, and skill level certificates (1+X
certificates).

Deepening School-Enterprise Collaboration: Solve information bottlenecks
through cloud platforms, allowing enterprise technicians to participate deeply

in teaching evaluation and practical guidance.

4.4. Systematic Faculty Transformation to Enhance Digital Leadership

Layered Certification Mechanisms: Develop digital teaching competency
indicators for vocational teachers and establish training and certification
systems for basic literacy, platform application, and curriculum reconstruction.
Implementing the "Digital Lead Teacher" System: Cultivate a cohort of
backbone teachers who understand both industrial technology and digital

pedagogy to guide the entire school in blended teaching innovation.

4.5. Risk Prevention and Value Return: Building a Secure "Digital
Shield"
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e  Guiding Principles: Adhere to the principle of "technology serving teaching,”
strengthening humanistic care behind technology to prevent the alienation of
humanity by algorithms.

. Security Assurance: Establish graded and classified data management
standards and use encryption algorithms to protect privacy, mitigating
technical risks while ensuring orderly data flow.

5. Conclusion

The digital transformation of vocational education is a holistic change. As Zhu
Zhiting (2022) stated, it is a process of "accumulating small changes into great
transformation.” It requires not only the upgrade of "Qi" (hardware) but also the
reconstruction of "Dao" (governance logic and teaching paradigms). Grounded in the
grand context of Chinese modernization, we should strengthen the extraction of
local logic while absorbing advanced international experiences. By consolidating the
digital foundation, reconstructing task-oriented modular content, and implementing
collaborative smart governance, vocational education will realize the leap from
traditional models to modern governance systems, reshaping the nation's

competitive advantage in human resources.
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