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Abstract

Industry-education integration is central to vocational education, yet many programs still face a structural gap between 

classroom learning and industrial practice. This study examines the School of Artificial Intelligence at Shenzhen Polytechnic 

University (SZPU) as a case of industry-education integration in artificial intelligence education. Adopting a qualitative case 

study design, the study analyzes institutional documents, program materials, school-enterprise cooperation records, and 

publicly available policy and project information to explore how a three-tier integrative model was developed and 

implemented. The findings show that the model operates through three interconnected layers. The physical layer involves 

shared laboratories, micro-factory environments, and online-offline training platforms that embed industrial technologies 

into teaching. The institutional layer includes curriculum-certificate integration, dual-track hierarchical training, enterprise 

participation, and multi-stakeholder quality assurance mechanisms. The cognitive layer emphasizes joint curriculum 

development, collaborative research platforms, and shared innovation goals between the school and industry partners. The 

case suggests that effective industry-education integration requires not only resource sharing but also institutional 

coordination and cognitive alignment. This study contributes to vocational education research by offering a layered 

framework for understanding the deepening of school-enterprise collaboration, while providing practical and policy 

implications for building sustainable cooperation ecosystems in emerging technology fields.
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INTRODUCTION

The integration of industry and education is a core feature 
of vocational education because vocational programs are 
expected to respond to labour-market demand and prepare 
learners for occupational practice (OECD Reviews of 
Vocational Education and Training, 2010). Although 
policies at the national level—such as China's 14th Five-

Year Plan—have established a strategic framework, the 
implementation rules at the provincial and local levels 
remain insufficient (National Development and Reform 
Commission, 2021). Local governments tend to prioritize 
large-scale economic development projects, while the 
technical needs of small and medium-sized enterprises may 
receive comparatively less attention in the design and imple-
mentation of industry-education integration policies. In 
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addition, existing policies often focus on the supply side and 
ignore demand-side incentives, resulting in low enterprise 
participation and a mismatch between educational content 
and industrial needs (Han, 2024). Against the background of 
industrial transformation driven by the digital economy, 
deepening industry-education integration has become an 
important strategy for aligning vocational education with 
the changing skill demands of industrial upgrading 
(Xinhua, 2022; Yang, 2023).

As a vocation university, Shenzhen Polytechnic University 
(SZPU) has developed a three-tier integrative industry-
education collaboration model through the Artificial Intelli-
gence Engineering Technology program at the School of 
Artificial Intelligence (2024). The three tiers comprise the 
physical layer (hardware and technology co-construction), 
the institutional layer (bilateral empowerment coordination 
mechanism), and the cognitive layer (target collaborative 
value co-creation). The model is driven by a demand-trans-
formation mechanism through which enterprise skill needs, 
production tasks, and technological updates are translated 
into curriculum modules, training scenarios, certification 
requirements, and applied research topics. The three tiers 
are progressively connected: The physical layer integrates 
equipment, laboratories, and production-like training 
spaces; the institutional layer integrates curriculum design, 
certification standards, teaching responsibilities, and quality 
assurance; and the cognitive layer integrates shared problem 
definitions, innovation goals, and knowledge co-creation 
between the school and enterprise partners. This innovative 
model not only facilitates the seamless connection between 
talent cultivation and industrial needs but also forms a large-
scale, replicable professional experience, providing a devel-
opment paradigm with both theoretical depth and practical 
effectiveness for vocational undergraduate education.

SZPU is located in Shenzhen, a major industrial and techno-
logical city in southern China. Shenzhen's rapid devel-
opment was closely associated with China's reform and 
opening-up policy, particularly the establishment of the 
Shenzhen Special Economic Zone in 1980. As one of 
China's first Special Economic Zones, Shenzhen was 
granted more flexible economic policies to attract foreign 
investment, experiment with market-oriented reforms, and 
promote export-oriented industrial development (Our China 
Story, 2024). Shenzhen maintains a leading position in 
national economic rankings and serves as a primary base for 
high-tech industries, hosting internationally renowned 
corporations such as Huawei, Tencent, and BYD Company 
Limited (BYD). Furthermore, the city benefits from special 
preferential economic policies that foster an institutional 
environment that is conducive to the integration of industry 
and education in vocational programs.

Situated within the Guangdong-Hong Kong-Macao Greater 
Bay Area—one of China's most dynamic clusters of 
emerging industries—SZPU consistently adheres to an 
industry-oriented and application-centered educational 
philosophy (Central Committee of the Communist Party of 
China & The State Council, 2019). Supportive national and 
regional policies have created a favorable external envi-
ronment for enterprise participation in vocational education, 
while also providing SZPU with new opportunities for 
industrial collaboration. To this end, SZPU established the 
School of Artificial Intelligence in 2019, focusing on 
frontier fields such as artificial intelligence (AI), big data, 
cloud computing, and virtual reality (School of Artificial 
Intelligence-Shenzhen Polytechnic University, 2024). The 
university invested RMB 230 million in advanced training 
facilities and jointly established 21 laboratories in 
partnership with leading enterprises (School of Artificial 
Intelligence-Shenzhen Polytechnic University, 2024; 
Shenzhen Polytechnic University, 2019). Furthermore, 75% 
of the curriculum in traditional disciplines, including 
software technology, was upgraded with intelligent 
components (Admissions Website-Shenzhen Polytechnic 
University, 2024).

By employing a dual-track strategy that integrates new-
discipline development with the modernization of tradi-
tional programs, SZPU has established a vocational 
education system aligned with the AI industrial chain. This 
strategy positions AI as a strategic driver of the university's 
recent transformation (Shenzhen Polytechnic University, 
2019). Accordingly, the Artificial Intelligence Engineering 
Technology program aims to cultivate skilled technical 
professionals specializing in service and operations who can 
adapt to the widespread application of AI technologies 
across diverse current and future scenarios.

From an enterprise perspective, collaboration with SZPU 
offers several strategic advantages. Such partnerships enable 
enterprises to participate directly in workforce development 
and to cultivate technically proficient graduates whose skills 
are more closely aligned with enterprise needs. For 
example, SZPU has partnered with leading enterprises, 
including Huawei and BYD, to establish 17 industry-
oriented colleges (Luo, 2026). These partnerships are 
organized around a nine-pillar cooperation framework, 
covering Party-building cooperation, project development, 
curriculum design, Research and Development (R&D) 
center construction, faculty development, vocational quali-
fication certification, entrepreneurship education, modern 
apprenticeships, and international cooperation (Mei et al., 
2024). Through this bilateral participation model, schools 
and enterprises jointly contribute to talent cultivation, 
technical training, and applied innovation, thereby strength-
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ening the human resources and technical support available 
for regional industrial development.

Furthermore, enterprise involvement in collaborative 
research—including industry standard formulation, 
technology incubation, and key technical challenges—accel-
erates innovation, promotes the transformation of scientific 
research results, and improves market competitiveness. By 
resolving practical technical issues, enterprises can 
strengthen their core innovation capabilities and consolidate 
their competitive advantage. Finally, continuous collabo-
ration with SZPU enables enterprises to establish brand 
influence in different regions and demonstrate leadership in 
the field of vocational education, thereby extending their 
educational reach and maintaining industry prominence.

The Artificial Intelligence Engineering Technology program 
within the School of Artificial Intelligence maintains 
extensive partnerships with industry leaders, such as 
SmartMore Corporation Limited (SmartMore). Guided by 
principles of industry-demand orientation, comprehensive 
resource sharing, and the integration of technical feedback 
into the curriculum, these collaborations facilitate the devel-
opment of a professional platform and the dynamic 
adjustment of talent cultivation models. The result is a 
multi-level and multi-dimensional collaborative education 
system and a refined model of industry-education integ-
ration (Table 1). While the goals of academia and industry 
may diverge, these differences foster a complementary 
collaborative space, ensuring that project development 
upholds the principles of education while remaining highly 
responsive to technological change.

The development of SZPU's three-tier integrative model of 
industry-education integration was driven by multiple inter-
dependent factors. First, the industrial revolution precip-
itated a transformation on the educational supply side. The 
deep integration of AI with manufacturing has resulted in a 
surge of demand for interdisciplinary professionals skilled 
in technologies such as intelligent vision, data analytics, and 
industrial software. However, traditional theory-based 
instruction often fails to meet industry demands for applied 
technological competence, leaving students trapped in a 
persistent learning-application gap.

Second, the reconfiguration of educational resources facil-
itates the reform of talent cultivation systems. As the School 
of Artificial Intelligence transitioned to the undergraduate 
vocational level, three major challenges emerged: Insuffi-
cient physical capacity in training spaces, a lack of high-end 
equipment, and disjointed curriculum module alignment. 
For example, in the Computer Vision Applications course, 
the absence of industrial-grade training equipment resulted 

in abstract and detached instruction, hindering the 
achievement of the program's goal to cultivate high-quality, 
application-oriented professionals. This disconnection 
between teaching and practice has significantly constrained 
educational effectiveness, leading to a structural mismatch 
between educational objectives and industrial demands.

Third, the pursuit of mutual interests among diverse stake-
holders serves to fortify the regional industrial ecosystem. 
Through a cooperative model comprising enterprise 
equipment donations and university-led research and devel-
opment, both parties can establish a seamless link among 
industry, academia, and research. The university gains 
access to advanced equipment, real-world cases, and 
industry mentors, thereby enhancing faculty expertise and 
research translation capacity. Simultaneously, enterprises 
leverage the university's platform to promote technical 
standards and cultivate a pipeline of skilled talent.

ANALYSIS AND PRACTICAL OUTCOMES

SZPU's Artificial Intelligence Engineering Technology 
program collaborates with SmartMore along the main axes 
of demand transformation, tiered cultivation, and ecosys-
temic collaboration. Driven by the joint forces of brand 
building, technological application, and industrial demand, 
both parties have identified opportunities for cooperation to 
establish a sustainable and synergistic ecosystem. The 
partnership transitioned through three stages: An initial 
phase focused on physical equipment and technology 
sharing; an intermediate phase emphasizing the devel-
opment of institutional rules, and an advanced phase 
centered on transforming knowledge innovation models. 
This reflects an evolutionary progression from physical to 
institutional and, finally, cognitive collaboration, demon-
strating a deepening trajectory from basic cooperation to 
advanced synergy.

Physical collaboration between industry and 

education

The following sections examine the three layers of SZPU's 
industry-education integration model in turn. The physical 
layer refers to the material and technological foundation of 
collaboration, including shared laboratories, equipment, 
training platforms, and simulated production environments. 
At this layer, cooperation between vocational institutions 
and enterprises is primarily realized through the joint 
construction and use of training spaces and technical 
resources.

Strengthening physical infrastructure and the organizational 
capacity for collaboration provides a foundation for 
connecting the education chain, talent chain, industry chain, 



Yuan et al. • Volume 3 • Number 14 • 2026 https://www.vtejournal.com

4

Table 1: Comparison of SZPU three-tier integration model and the conventional order-based training model

Dimension Conventional order-based 
training model

SZPU three-tier integration model Practical implications

Policy support Lack of systematic policies Government-led industrial cluster alignment Local governments, vocational institutions, and 
enterprises can coordinate policies according to 
regional industrial needs

Cooperation Unidirectional talent delivery; 
minimal participation in 
cultivation process

Enterprises establish micro-factories and micro-
workshops in schools; technology sharing and joint R&D 
platforms

Enterprises bring micro-factories to schools; 
enterprise mentors participate in practical 
training

Areas of 
cooperation

Employment-oriented; single 
cooperation area

Enterprise participation in curriculum development, 
talent cultivation planning, and practical course 
leadership; expanding employment channels

Extensive school-enterprise partnerships and 
collaboration chains; sustainable ecosystems

Cooperation 
characteristics

Project-based; development of 
production line operational 
capabilities

Full-chain cooperation in R&D, curricula, and 
certification; cultivation of innovation and core 
technology transfer capabilities

Training can shift from narrow job adaptation to 
broader technical competence and innovation 
capacity

Resource 
investment

Unilateral school investment Schools provide platforms while enterprises provide 
technology and personnel; enterprise technology 
sharing

Both parties seek collaborative opportunities 
with win-win outcomes

Applicable scope Labor-intensive industries Technology-intensive industries Modern industries with high skill demands

SZPU, Shenzhen Polytechnic University; R&D, Research and Development.

and innovation chain (Zhang & Gu, 2021). It also creates 
workplace-like learning opportunities in which students can 
engage with authentic tools, tasks, and feedback (Billett, 
2001; Guile & Griffiths, 2001). Against the backdrop of AI 
industrial chain reconstruction, SZPU and SmartMore 
implemented a strategy of physical-layer integration. By 
aligning corporate brand development with university talent 
cultivation, both parties replicated key elements of industrial 
production within the teaching envi-ronment by bringing 
enterprise equipment, workflows, and production scenarios 
into on-campus laboratories, so that classrooms could also 
function as training workshops and enterprise testing 
spaces. This model established an experimental platform for 
enterprise technology upgrading while creating a market-
oriented paradigm for talent cultivation, thereby optimizing 
resource allocation.

To address the disconnection between theoretical 
knowledge and practical application, SZPU and SmartMore 
established an industrial vision detection laboratory and an 
AI miniature scene training laboratory on campus. The 
former is equipped with high-performance computers, 
NVIDIA Jetson and Huawei Ascend (Shengteng) devel-
opment boards, and industrial cameras to support digital 
image processing, computer vision, deep learning curricula. 
The latter features industrial cameras, optical lenses, six-
axis robotic arms, and defect detection software for training 
in machine learning, reinforcement learning, and intelligent 
voice technology. These labora-tories function as micro-
factories that simulate authentic industrial environments, 
where enterprises contribute technical expertise and 
universities provide human capital and resources to form a 
mutually beneficial partnership.

This approach integrates the technical standards of leading 

manufacturing enterprises into the training process, building 
a full-cycle model of talent training of theory-practice-
evaluation and effectively solving the problem of dis-
connection between traditional vocational education and 
industrial practice. At the implementation level, the enter-
prise develops an online-offline integration (OMO) intel-
ligent training platform. The online component uses virtual 
simulation to support activities such as process-parameter 
optimization and digital-twin debugging, while the offline 
component relies on micro-factory laboratories and indus-
trial equipment for hands-on training. Together, these 
components help students connect theoretical knowledge 
with applied skills in intelligent manufacturing scenarios 
(SmartMore Corporation Limited, 2023). This OMO model 
enables students to convert theoretical knowledge into 
applied skills and accelerates their transformation into 
skilled professionals in the field of intelligent manufac-
turing.

The primary innovation of this partnership is the technical 
transformation of education through industry-education 
integration. The underlying logic of industrial demand 
feeding back into education effectively resolves the struc-
tural contradictions between enterprise employment needs 
and educational training goals. This model employs a 
market demand-based screening mechanism—led by a 
professional training team—to identify key areas such as 
intelligent manufacturing and machine vision.

In the practical reinforcement stage, SZPU and SmartMore 
developed micro-factory training scenarios that incorporate 
equipment and applications such as intelligent sensors, 
machine vision systems, and digital factory simulations 
(SmartMore Corporation Limited, 2023). These scenarios 
are not created by the model itself, but through the joint 
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work of university teachers, enterprise engineers, and 
training teams who transform industrial tasks into teachable 
modules and practice-oriented activities. As new AI 
platforms, virtual simulation tools, and industrial cases are 
introduced by enterprise partners, the curriculum can be 
updated accordingly. In this way, the physical layer estab-
lishes a mechanism through which industrial technologies 
are continuously converted into teaching content, training 
tasks, and practical learning environments. This helps 
reduce the gap between classroom-based learning and 
industrial practice.

Institutional-layer integration: Building a dual-

e m p o w e r m e n t  c o l l a b o r a t i v e  e d u c a t i o n  

mechanism

The primary objective of deepening industry-education 
integration is to enhance enterprise participation in educa-
tional activities and implement a comprehensive university-
enterprise co-education model (General Office of the State 
Council of the People's Republic of China, 2017). Upon 
entering the second phase of its integration development, 
the School of Artificial Intelligence at SZPU shifted its 
focus toward establishing a systemically coupled institu-
tional mechanism. Building on the physical-layer collabo-
ration described above, the School of Artificial Intelligence 
at SZPU further developed institutional-layer collaboration 
by establishing three mechanisms: A tiered curriculum-
certificate integration system, a dual-track talent cultivation 
model, and a multi-stakeholder teaching quality assurance 
system. These three mechanisms are discussed in turn 
below.

A tiered and categorized curriculum-certificate integration 
system was developed by SZPU and its partner institutions. 
The talent cultivation framework was co-designed by 
several renowned universities and enterprises, including Sun 
Yat-sen University, Wuhan University, Central South 
University, and Shenzhen SmartMore. The overall 
curriculum emphasizes practical application while 
maintaining a comprehensive knowledge structure, inte-
grating theoretical learning with applied practice to meet 
industrial needs. Moreover, enterprise certifications—such 
as the Huawei ICT Certification—were incorporated into 
the curriculum design. This system embeds certification 
standards into syllabi, certification modules into classrooms, 
and certification assessments into credit recognition. This 
ensures that course content remains aligned with evolving 
industry technologies. Instruction is jointly delivered by 
university faculty and enterprise experts.

A dual-track teaching system was implemented. In this 
context, the curriculum system refers to the ordered set of 
theoretical courses, project-based practical modules, enter-

prise training tasks, and certification-related requirements 
jointly designed by SZPU and its enterprise partners. It 
combines theoretical progression with staged practical 
training and follows the principles of parallel promotion and 
hierarchical learning. The practical course follows a three-
stage development path: First-year students engage in AI 
edge development, second-year students carry out edge 
comprehensive project practice, and third-year students 
focus on cloud optimization and applied knowledge. Each 
stage combines theory and practice and emphasizes 
mastering key technologies—including signal processing, 
deep learning model development and optimization, 
database design and management, and digital image 
processing—to establish a solid foundation for students' 
professional development.

A multi-stakeholder teaching quality assurance system was 
established. The system emphasizes collaboration with 
enterprise partners to supervise to provide feedback on 
practical instruction. It improves teaching quality by 
regularly organizing public classes, demonstration sessions, 
special seminars, and other teaching and scientific research 
activities. A quality assurance committee—comprising 
project leaders, core teachers, industry experts, and external 
experts—ensures comprehensive quality control across all 
stages of professional education. The system covers 
classroom teaching, teaching evaluation, internship and 
practical training, graduation design, curriculum research, 
project updates, and resource development. Through 
classroom observation, teaching evaluation, and peer 
review, the committee leverages the professional knowledge 
of the school-enterprise advisory committee to ensure 
continuous improvement.

SZPU and its enterprise partners established a dual-track 
talent cultivation model. Within this university-enterprise 
framework, both parties assume different responsibilities to 
jointly construct the system. The university manages theo-
retical teaching modules, including foundational and core 
courses, providing students with a solid theoretical base. It 
regularly updates teaching standards to ensure alignment 
with industrial demands and evolving trends. The university 
also designs a course-certification integration mechanism, 
embedding certification content into the curriculum 
framework to connect academic education with vocational 
qualification standards. Concurrently, enterprises provide 
practical teaching modules, such as optical equipment 
operation and algorithm debugging, enabling students to 
apply theoretical knowledge to authentic industrial 
scenarios. By leveraging enterprise facilities and technical 
resources, the curriculum spans terminal, edge, and cloud 
technologies, aligning with the industry skill matrix to form 
a theoretical input-project output closed loop. This 
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coordinated division of labor allows universities and enter-
prises to jointly cultivate AI professionals possessing both 
theoretical and practical ability, realizing the deep coupling 
of education, talent, and industrial chains.

The second institutional mechanism is a multi-stakeholder 
quality evaluation system. To achieve optimal evaluation 
outcomes in a university-enterprise collaboration, it is 
crucial to clarify the responsibilities of all parties. Thus, a 
multi-stakeholder evaluation system is required. The 
university implements enterprise and graduate evaluation 
systems while introducing third-party assessment 
mechanisms that focus on students' adaptability, practical 
competence, and knowledge application. Under the 
guidance of the Quality Diagnosis and Improvement 
Committee, the university continuously optimizes training 
objectives and curriculum systems based on four types of 
data: Industry research, graduate tracking, enterprise 
feedback, and technology monitoring. At the same time, 
teachers conduct regular industry research to dynamically 
adjust program content and curriculum design. By 
combining teaching platform data and student behavioral 
analytics, big data technology is used to optimize person-
alized learning services. Enterprises are required to provide 
regular feedback on graduates' work performance, share 
updated industry talent demands, and participate in 
curriculum co-development by providing typical production 
cases to ensure course content aligns with job requirements. 
Graduates are encouraged to take part in follow-up surveys 
to report on career progress and offer suggestions for 
curriculum improvement. Third-party institutions assess the 
alignment between talent cultivation quality and social 
demand through scientific methodologies. Maintaining 
regular feedback channels across these stakeholders helps 
connect talent cultivation with industrial needs and supports 
continuous improvement in collaborative education quality.

C o g n i t i v e - l a y e r i n t e g r a t i o n :  B u i l d i n g a  

university-enterprise collaborative innovation 

ecosystem

The deepening of the integration of industry and education 
has reached the cognitive level, signaling that value co-
creation has reached a higher level. This stage transcends 
the traditional model of cooperation, emphasizing strategic 
mutual trust and innovation based on knowledge and skills.

Through the calibration of shared values, the project 
optimizes industrial docking and positioning. The AI project 
at the undergraduate level focuses on the basic layer of the 
industrial chain and cultivates technical service and opera-
tional talent rather than high-end R&D talent to meet the 
needs of the midstream industry. This positioning responds 
to a common challenge in technology-intensive industries: 

Industrial technologies are updated faster than conventional 
curriculum systems canadapt.

According to Zhuang (2018), the profit- and efficiency-
driven nature of industrial systems creates continuous 
demand for technological, market, and managerial inno-
vation. Such innovation is problem-oriented, emerging from 
real challenges and developmental opportunities in areas 
such as production, management, marketing, and opera-
tions. In terms of knowledge innovation and transformation, 
the university and enterprises align the education and indus-
trial chains through job profile analysis and joint curriculum 
development.

Additionally, a joint research and development platform 
was established to ensure that talent training would be 
accurately connected with the needs of enterprises. From a 
boundary-crossing perspective, such platforms can function 
as shared spaces where school and enterprise actors 
coordinate different forms of knowledge, practice, and 
professional identity (Akkerman & Bakker, 2011; Wenger, 
1998). Cognitive integration not only promotes professional 
development in higher-technology fields but also 
encourages the establishment of new institutions such as 
joint research and development innovation centers between 
vocational colleges and universities and leading enterprises. 
Joint curriculum development, job-profile analysis, and 
collaborative research platforms helped connect talent 
cultivation with enterprise technology needs.

At the cognitive-integration stage, the School of Artificial 
Intelligence at SZPU has generated several project-level 
outcomes. It has co-established joint laboratories and 
research centers with major enterprises such as Huawei 
(including the Huawei Cloud Academy Kunpeng Center) 
and Yinsheng Group, building a cooperation mechanism 
that links technological R&D, teaching transformation, and 
talent supply. Regionally, the school has partnered with 
local institutions such as Pengcheng Laboratory to promote 
the application of smart city technologies and to convert 
outputs such as intelligent detection models into teaching 
resources (School of Artificial Intelligence-Shenzhen 
Polytechnic University, 2024). These outcomes indicate a 
closer institutional connection between talent cultivation, 
teaching resources, and enterprise technology needs.

The core innovation is achieving an upgrade of industry-
education convergence—from physical integration to 
cognitive integration. The university promotes the 
advancement of industry-education cooperation by 
expanding the dimensions and levels of collaboration, facil-
itating the evolution from initial physical integration to 
advanced cognitive integration. As the foundational stage of 
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industry-education integration, physical integration focuses 
on shared infrastructure construction, with typical models 
including the joint establishment of miniature intelligent 
training laboratories and open practice workshops. The 
university takes the lead in forming professional 
construction committees that include industry experts, 
incorporating the latest industrial standards dynamically 
into the curriculum system. Modular course packages (such 
as 1 + X certificate programs) are developed, and a dual-
mentor system is implemented, inviting enterprise technical 
experts to serve as practice mentors. The university also 
invests in the development of smart classrooms and virtual 
simulation training centers. On the enterprise side, 
companies open their R&D centers and production 
workshops as teaching factories, establish specialized 
internship positions and tiered internship systems, and set 
up scholarships and skill competition funds. In terms of 
collaborative innovation, both sides jointly establish indus-
trial colleges or innovation centers, apply for major research 
projects, and form dual-body management committees. This 
layered cooperation model shows a progressive deepening 
of collaboration from resource sharing to institutional 
coordination and knowledge co-creation, effectively 
addressing the long-standing disconnection between 
vocational education and industry. Through such deep 
collaboration, both sides work together to build a 
sustainable new ecosystem for industry-education inte-
gration, achieving the genuine three-level leap from the 
physical layer to the institutional layer and finally to the 
cognitive layer.

IMPLICATIONS FOR VOCATIONAL EDUCA-

TION

Based on the case of SZPU's Artificial Intelligence Engi-
neering Technology program, this section discusses implica-
tions for vocational institutions seeking to strengthen 
industry-education integration. The analysis suggests that 
deeper collaboration requires more than the construction of 
training facilities. It also depends on institutional 
mechanisms for curriculum development, enterprise partici-
pation, quality assurance, and shared understandings of 
talent cultivation goals. Therefore, the SZPU case provides 
potentially transferable insights for vocational institutions 
operating in technology-intensive regional economies.

Targeting high-end industrial demands and 

aligning with regional economic development

According to the Outline for Building China into an Educa-
tional Power (2024-2035), emphasis is placed on aligning 
talent cultivation with socio-economic development, 
requiring both anticipatory planning and dynamic program 
adjustment (Central Committee of the Communist Party of 
China & The State Council, 2025). Vocational education 

must be guided by market demand; however, low-end labor 
markets are often characterized by easy substitution and 
weak technological accumulation. By contrast, high-end 
industrial demands offer a sustainable direction for the 
advancement of vocational education.

Therefore, vocational colleges and universities should 
determine their own positioning according to regional 
cutting-edge industries and establish professional directions 
through regional adaptability and industrial relevance. 
Actively participating in local economic and industrial 
activities enables colleges and universities to combine enter-
prise tutors with academic teachers, classroom learning with 
workplace practice, and theoretical knowledge with 
practical experience. This two-subject educational model 
can improve the competitiveness of students and ensure that 
graduates' abilities better match enterprises' needs (Yu, 
2018). When choosing enterprise partners, rather than just 
focusing on large enterprise brands, colleges and 
universities should prioritize cooperation with medium-
sized high-tech enterprises with core technologies. These 
enterprises usually have faster technology iteration and 
stronger market sensitivity and can provide a more forward-
looking and practical training environment. When coop-
erating with leading enterprises, institutions should compre-
hensively consider factors such as enterprise capacity, 
industrial development trajectory, supply chain positioning, 
and ecosystem compatibility to clarify common interests 
and establish a sustainable, mutually beneficial, and win-
win school-enterprise cooperation model (Mei et al., 2024).

Reconstructing practice scenarios and deepening 

the educationalization of technology

In several developed economies, especially Germany, 
Austria, and Switzerland, dual vocational education and 
training (VET) combines school-based theoretical 
instruction with company-based practical training 
(Cedefop, 2020; Haasler ,  2020; OECD Reviews of  
Vocational Education and Training, 2025). Research on 
work-integrated learning also suggests that productive 
vocational learning depends on connectivity between formal 
education, workplace participation, and reflection on 
practice (Guile & Griffiths, 2001; Stenström & Tynjälä, 
2009). However, the transfer of the dual VET model 
depends on supportive institutional and industrial condi-
tions, including strong employer participation, legal and 
regulatory frameworks, economic incentives, and effective 
intermediary organizations such as chambers or industry 
associations. Where these conditions are weak or unevenly 
distributed, implementing dual VET can be difficult 
(Hummelsheim & Baur, 2014).

SZPU sought to address this problem by developing a 
physical-layer collaboration model. Based on the fit 
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between enterprise brand building and academic talent 
training, the school transforms the industrial production 
process into educational resources by establishing a micro-
factory on campus. This model provides an experimental 
platform for technological upgrading while building a 
market-oriented paradigm for talent cultivation and realizing 
the optimal allocation of education and industrial resources.

Real enterprise research and development projects, such as 
optimizing iPhone backboard processing technology, are 
modularized and transformed into teaching cases, making 
technical bottlenecks part of the learning content. The 
design of the micro-factory follows two key teaching 
principles. First, the modular decomposition of knowledge 
points ensures the production line is divided into 
independent technical units corresponding to the theoretical 
content and certification standards. Second, the use of 
digital twin and augmented reality technology integrates 
virtual and physical components, simulates equipment 
operation, and reduces physical losses and hardware 
shortages in underdeveloped areas.

Ultimately, schools and enterprises jointly develop practice-
oriented courses, produce comprehensive teaching 
materials, and promote synergy between learning, training, 
and work, so as to provide students with real industry expe-
rience (Liu & Yao, 2025).

Transforming traditional order-based training 

to promote adaptive talent development

The School of Artificial Intelligence at SZPU has success-
fully upgraded the traditional instructional training model to 
a more dynamic and market-responsive system by building 
a ternary ecosystem composed of an AI micro-training 
laboratory, a dual-track hierarchical teaching system, and a 
collaborative research platform. This transformation has 
three key characteristics.

First, it breaks technological closure and cultivates cross-
industry, adaptive technical skills rather than narrow, enter-
prise-specific capabilities. Second, it reduces graduates' 
dependence on cooperative relationships with single enter-
prises, enhancing their employment flexibility and enabling 
them to maintain mobility and adaptability during industrial 
restructuring. Third, it emphasizes high-level cognitive 
ability and problem-solving ability and abandons stan-
dardized operation training, thereby enhancing graduates' 
creativity and innovativeness.

Building industry-education alliances to 

establish a dual-empowerment mechanism for 

collaborative education

The persistent disconnection between theory and practice in 

vocational education stems largely from the absence of a 
bidirectional empowerment mechanism linking schools and 
enterprises. In this context, sustainable development refers 
to maintaining long-term school-enterprise cooperation 
rather than relying on one-off equipment donations or short-
term training projects. Partnerships between academia and 
industry therefore constitute the foundation of collaborative 
education when they support shared participation, mutual 
learning, and stable communities of practice (Que et al., 
2025; Wenger, 1998). Ensuring sustained enterprise 
engagement requires a balance among corporate social 
responsibility, competitive advantage enhancement, and 
innovation-driven growth. This balance depends on 
incentive structures that motivate enterprise participation 
and ensure responsiveness to market demand. Such 
incentives may include tax preferences, equipment 
subsidies, shared intellectual-property arrangements, recog-
nition of enterprise mentors, priority access to graduates, 
and opportunities to participate in applied R&D projects.

At the urban or regional level, industry-education alliances 
can reduce fragmentation by establishing a coordination 
platform for government agencies, vocational institutions, 
enterprises, and industry organizations. A leading institution 
can organize participating schools, enterprises, and local 
industry organizations. Shared training spaces and joint 
curriculum development can strengthen educational 
coordination, while applied research projects provide a 
route for converting enterprise problems into educational 
resources (Xu et al., 2023).

SZPU shows that the effectiveness of the government-
school-enterprise collaborative education system depends 
on strong institutional guarantees such as policy guidance, 
equipment subsidies, tax incentives, joint investment 
mechanisms, curriculum development agreements and certi-
fication systems. Local governments can provide tax 
incentives and equipment subsidies, while schools and 
enterprises jointly invest in infrastructure construction, 
curriculum development, and certification systems. Rather 
than proving general effectiveness, the SZPU case indicates 
that such a framework can create conditions for reducing the 
gap between education supply and market demand and for 
coordinating the industrial, education, talent, and innovation 
chains. In high-tech fields such as AI, this method may 
provide a governance reference for vocational institutions 
seeking to coordinate enterprise participation, curriculum 
development, practical training, and quality assurance, but 
its broader effects require further empirical testing.

CONCLUSION

This case study examined how SZPU's Artificial Intelli-
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gence Engineering Technology program developed a three-
tier model of industry-education integration. The findings 
suggest that effective collaboration in technology-intensive 
vocational education requires more than shared equipment 
or enterprise participation. It depends on the progressive 
connection of physical resources, institutional mechanisms, 
and cognitive alignment between schools and enterprises.

Theoretically, the three-tier model offers a layered 
framework for understanding how school-enterprise cooper-
ation may deepen from resource sharing to institutional 
coordination and knowledge co-creation. Practically, the 
case highlights the value of micro-factory environments, 
curriculum-certificate integration, enterprise participation in 
teaching, and multi-stakeholder quality assurance. From a 
policy perspective, the case suggests that local governments 
can support sustainable collaboration through funding, tax 
incentives, certification systems, and coordination 
platforms.

Several limitations should be acknowledged. The analysis is 
based on a single institutional case and relies mainly on 
documents, program materials, cooperation records, and 
publicly available information. Therefore, the findings 
cannot be generalized without caution. Future research 
could compare multiple vocational institutions, collect 
interview or survey data from students, teachers, and enter-
prise mentors, and evaluate the long-term effects of the 
model on graduate employment, skill development, and 
enterprise innovation.
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