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Abstract

This study addresses the structural mismatch between talent cultivation and indus-
try needs in China’s creative industries amid the rise of new quality productive
forces. It introduces a “four-chain integration” model—connecting education, tal-
ent, innovation, and industry chains—to enhance industry-education integration in
application-oriented universities. Drawing on a five-year teaching reform at a de-
sign school, the study evaluates the model through literature review, case study,
action research, and survey methods. Results identify a progressive pathway of “as-
signment-portfolio-product-commodity” and a teaching framework combining pro-
ject-based learning, dual-platform collaboration, and dual-mentor guidance. This

study provides a replicable approach for advancing industry-education integration
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1. Introduction

The 2024 Government Work Report further calls for accelerating the development of new, quality productive forces
to drive industrial upgrading through technological innovation. These policy directions underscore the necessity for
application-oriented universities to reform talent cultivation by breaking down barriers among the education, talent,
innovation, and industry chains and by establishing coordinated training mechanisms.

The concept of “new quality productive forces,” proposed by President Xi, refers to the integration of emerging
technologies—such as artificial intelligence, digital media, and advanced manufacturing—into industrial practices to
achieve a qualitative leap in productivity (Xi, 2024). It represents a significant theoretical innovation that emphasizes
technological innovation as the core driving force of productivity transformation. Unlike traditional productivity,
which relies primarily on factor input and scale expansion, new quality productive forces are characterized by higher
technological intensity, greater efficiency, and improved quality, relying on the synergistic development of education,
technology, and talent. In this context, higher education is expected not only to transmit knowledge but also to
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cultivate students’ innovation capacity, practical skills, and ability to translate knowledge into industrial applications.

As a key component of the knowledge economy, the creative industries have become an important driver of re-
gional economic transformation and industrial upgrading. According to UNESCO, creative industries are defined as
sectors that rely on creativity, knowledge, and skills as core resources, generating wealth and employment through
the production and exploitation of intellectual property. In recent years, rapid advances in digital technologies—such
as artificial intelligence, big data, virtual reality, and blockchain—have profoundly reshaped the creative industry
ecosystem. Consequently, new demands have emerged for talent, requiring not only solid disciplinary knowledge but
also interdisciplinary integration capabilities, technological innovation skills, and the ability to transform ideas into
marketable outputs.

However, a review of current talent cultivation practices in application-oriented universities reveals several per-
sistent challenges. These include outdated curricula, a disconnect between teaching and practice, and limited mech-
anisms for transforming academic outputs into real-world applications. Traditional education models remain largely
discipline-centered, with course content often lagging behind rapid technological changes. Practical training is fre-
quently confined to classroom assignments or simulated projects, offering students limited exposure to real industry
contexts. As a result, many student innovations remain within academic settings and fail to enter the industrial value
chain. This structural disconnection—manifested as a misalignment between the education and industry chains and
a fragmentation between the talent and innovation chains—significantly constrains the alignment between talent de-
velopment and industry needs.

Against this backdrop, constructing a talent cultivation system that promotes coordinated development between
higher education and the creative industries under the framework of new quality productive forces has become a
critical issue in educational reform. Drawing on five years of teaching reform practice in a design school at an appli-
cation-oriented university, this study proposes a “four-chain integration” model that systematically aligns the educa-
tion chain (curriculum design and teaching platforms), talent chain (student development from enrollment to employ-
ment), innovation chain (creative and technological advancement), and industry chain (enterprise demands and mar-
ket applications). By integrating these four chains, the model establishes a comprehensive pathway from classroom
learning to industrial application, providing both theoretical insights and practical references for application-oriented
universities seeking to support regional economic development and cultivate innovative talent.

2. Literature Review and Theoretical Foundations
2.1 New Quality Productive Forces and Higher Education Transformation

The concept of new quality productive forces emphasizes technological innovation as the core driving force, promot-
ing a fundamental transformation of productivity structures through the integration of digital technologies, artificial
intelligence, and emerging industrial systems. Unlike traditional productivity, which relies on factor input and scale
expansion, new quality productive forces focus more on innovation, quality improvement, and efficiency enhance-
ment, and are characterized by high technology, high efficiency, and high quality (Zhou, 2023).

In the field of higher education, this concept calls for a shift in talent cultivation from a traditional “knowledge
transmission-oriented” model to an “innovation capability-oriented” model. Greater emphasis is placed on develop-
ing students’ innovative thinking, problem-solving skills, interdisciplinary collaboration, and practical innovation
abilities. Li Xiongshi et al. further argue that universities should strengthen industry-education integration systems
and implement systematic measures such as the integration of multimodal educational data resources and break-
throughs in intelligent technologies (Li, 2025). From the perspective of building a strong education system, Huai
Jinpeng points out that higher education institutions must proactively respond to national strategic needs and indus-
trial development demands, cultivating more innovative and application-oriented talents with international competi-
tiveness (Huai, 2023).

2.2 Industry-Education Integration and the “Four-Chain Integration” Theory

Industry-education integration represents a core pathway for talent cultivation in application-oriented universities.
Traditional studies have mainly focused on surface-level cooperation models, such as university-enterprise collabo-
ration and work-integrated learning. In contrast, the “four-chain integration” theory emphasizes the systematic inte-
gration and deep coordination of the education chain, talent chain, industry chain, and innovation chain. Guo Yong
argues that “four-chain integration” serves as a key mechanism for aligning the education chain with the industry
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chain and connecting the talent chain with the innovation chain. Its core lies in integrating educational, innovative,
and industrial resources to achieve precise alignment between talent cultivation and industry needs (Guo, 2026).

The “four-chain integration” framework consists of four core dimensions that interact systematically. The educa-
tion chain focuses on curriculum systems and teaching platforms, providing the knowledge base and skill training for
talent development. The talent chain emphasizes students’ competency development pathways, tracking their growth
from enrollment to employment. The innovation chain highlights design innovation and technological development,
fostering creativity and innovative capacity. The industry chain connects with enterprise demands and market appli-
cations, ensuring alignment between talent cultivation and industrial needs. Specifically, the education chain delivers
foundational knowledge and skills, the talent chain channels competent graduates, the innovation chain generates
new ideas and technologies, and the industry chain absorbs and commercializes these outputs. Through the dynamic
coordination of these four chains, a complete transformation pathway from classroom learning to industrial applica-
tion can be realized (Ma, 2025).

2.3 Project-Based Learning and Progressive Competency Development

Define abbreviations and acronyms the first time they are used in the text, even after they have been defined in the
abstract. Abbreviations such as IEEE, SI, MKS, CGS, sc, dc, and rms do not have to be defined. Do not use abbrevi-
ations in the title or headings unless they are unavoidable.

Project-Based Learning (PBL) is a student-centered pedagogical approach that uses real-world projects as learning
vehicles, emphasizing teamwork and problem-solving to promote student development. Research by Krajcik and
Shin (2014) shows that PBL effectively enhances students’ problem-solving, collaboration, and innovation abilities,
making it a valuable approach for cultivating application-oriented talents (Krajcik, 2014). The CDIO engineering
education model (Conceive-Design-Implement-Operate) proposed by Crawley et al. (2014) also provides important
insights into competency development by emphasizing the cultivation of comprehensive abilities through complete
engineering practice processes (Crawley, 2014).

In international higher education, studio-based learning is widely applied in the cultivation of creative industry
talents. It emphasizes the development of students’ capabilities through project practice in real-world working con-
texts. These educational approaches all stress practice orientation and project-driven learning, focusing on cultivating
students’ comprehensive competencies in authentic settings. Building on traditional PBL, this study introduces the
concept of “progressive competency development,” dividing the training process into four stages: foundational train-
ing, creative expression, project practice, and outcome transformation. This framework enables systematic and iter-
ative enhancement of student competencies.

2.4 Research Design and Methods

This study employs a mixed-methods research design combining literature review, case study, action research, and
survey methods. The literature review examines policy documents, academic publications, and industry reports to
establish the theoretical foundation. The case study draws on five years of teaching reform practice (2019-2024) at a
design school in an application-oriented university. Action research was conducted through iterative cycles of plan-
ning, implementation, observation, and reflection across multiple semesters. The survey was administered to 150
students and 30 industry professionals affiliated with the university’s design school. A stratified random sampling
method was used to ensure diverse representation across different years and design disciplines (visual communication,
product design, digital media, and environmental design). Questionnaires assessed curriculum relevance, practical
training effectiveness, and alignment between graduate competencies and industry needs. Additionally, semi-struc-
tured interviews were conducted with faculty members and enterprise mentors to gather qualitative insights into
implementation outcomes.

3. Practical Dilemmas in Traditional Talent Cultivation Models
3.1 Misalignment between Curriculum Systems and Industry Needs

Traditional curricula related to the creative industries are largely centered on disciplinary knowledge transmission
and basic skill training. Course content is updated relatively slowly and pays insufficient attention to emerging fields
such as Al-assisted design tools, digital media technologies, interaction design, and virtual reality. Survey data
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indicate that 74% of enterprises report a shortage of digital talent, with 44% describing the shortage as “severe,”
particularly in terms of adapting to intelligent design tools and workflows. This mismatch between curriculum struc-
ture and industry development has created a significant capability gap between what students learn and what indus-
tries require

Moreover, traditional curricula tend to follow “disciplinary logic” rather than “industrial logic,” resulting in weak
integration across courses. Students often struggle to develop systematic knowledge structures and the comprehensive
ability to solve complex problems. The disconnection between course content and industrial practice leads to a pro-
longed transition period after graduation, increasing both enterprise training costs and graduate employment pressure.

3.2 Fragmentation and Superficiality of Practical Teaching

Current practical teaching widely exhibits problems of fragmentation and superficiality. Although many universities
offer practice-oriented courses, these are often limited to assignments, simulated projects, or design competitions,
lacking systematic engagement with real industry projects. University-enterprise collaboration frequently remains at
a superficial level, such as site visits or guest lectures, providing students with limited opportunities for deep partic-
ipation in real-world projects.

There is also a lack of effective integration among stages such as “coursework-competitions-projects-graduation
design,” resulting in isolated learning “islands.” While students may complete design works, they often lack compre-
hensive project experience spanning demand analysis, solution design, and engineering implementation. As a result,
deficiencies are evident in core competencies such as systems thinking, teamwork, project management, and client
communication. This fragmented approach to practical teaching makes it difficult to cultivate students’ comprehen-
sive professional capabilities.

3.3 Inefficient Pathways for Knowledge-Application Transformation

Traditional teaching models fail to establish a complete transformation pathway from “assignment-portfolio-product-
commodity.” Student outputs often remain at the level of classroom presentations or competitions, lacking effective
channels to enter the industrial value chain. Weak awareness of intellectual property, insufficient capability in trans-
forming outcomes, and the absence of feedback loops from industry and users contribute to a persistent gap between
learning and application (Yang, 2024).

This phenomenon, in which “works remain confined to the classroom,” is widespread in higher education and
significantly constrains both the quality of talent development and graduates’ employability. On the one hand, stu-
dents’ innovative outputs fail to generate social or economic value, resulting in a waste of educational resources. On
the other hand, industries struggle to access high-quality talent aligned with market demands, creating a dual loss for
both education and industry sectors. Therefore, establishing an effective pathway for transforming academic work
into industry applications has become a critical imperative in reforming talent cultivation models at application-
oriented universities.

4. Construction of the “Four-Chain Integration” Talent Development Model
4.1 Conceptual Innovation: A Whole-Process Approach from Classroom to Industry

To address the structural challenges of traditional talent cultivation models, this study proposes a “four-chain inte-
gration” approach based on a whole-process training system—assignment-portfolio-product-commodity.” Guided
by a logic of “demand orientation-project-driven learning-outcome transformation,” this approach embeds industry
needs throughout the entire talent cultivation process. It moves beyond the traditional notion that “teaching equals
outcomes,” extending classroom learning toward social and industrial application, and forming a virtuous cycle of
“learning through practice, creating through action, and applying through innovation.”

The core principles of this approach include: (1) reconstructing training objectives through a reverse logic of “mar-
ket-position-competency-curriculum,” shifting from knowledge-oriented to competency-oriented education; (2) sys-
tematically integrating the education, talent, innovation, and industry chains to build a comprehensive system linking
teaching, innovation, and application; (3) establishing a progressive pathway of “assignment-portfolio-product-com-
modity” to enable systematic and iterative competency development; and (4) developing an outcome-oriented eval-
uation system to stimulate students’ innovative potential and practical motivation.
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Figure 1. From Classroom to Industry: A Whole-Process Training System of “Assignment-portfolio-product-commodity”.
4.2 Model Innovation: A Four-Stage Progressive Training Structure

Under the guidance of the “four-chain integration” concept, this study constructs a four-stage progressive training
model—*‘assignment-portfolio-product-commodity”’—forming a systematic pathway spanning four academic years.
The model follows the developmental logic of “cognition-practice-innovation-transformation,” enabling students to
progress from knowledge acquisition to innovative application in authentic contexts.

In the first year, the focus is on foundational competence through structured assignments, cultivating design thinking,
and visual expression. The second year emphasizes creative expression, encouraging personalized creation and ex-
ploration of diverse artistic forms. In the third year, real enterprise projects are introduced to develop systems design
and engineering implementation capabilities. In the fourth year, the focus shifts to outcome transformation, promoting
the conversion of student works into marketable products and fostering entrepreneurial awareness and market-ori-
ented skills.

Table 1. Structure of the “Four-Level Progressive” Training Model

Training Stage Core Vehicle Competency Objectives Pedagogical Focus

Cultivation of design thinking Design fundamentals, visual

Year 1 (Freshman) Basic Assignments and foundational professional . .
skills expression, and software skills
Development of innovative Creative methodology, design
Year 2 (Sophomore) Creative Works thinking and enhancement of expression, interdisciplinary
artistic expression capabilities perspective
System design capability and ~ Real-world projects, team col-
Year 3 (Junior) Practical Projects engineering implementation laboration, and technical ap-
skills plication
Market transformation capa- Entrepreneurship practice, in-
Year 4 (Senior) Output Commercialization bility and social value creation tellectual property, marketing
capacity promotion

4.3 Methodological Innovation: A Teaching System of “Project-Driven Learning + Dual-Platform Col-
laboration + Dual-Mentor Guidance”

1) Project-Driven Learning

Real enterprise projects are integrated into teaching, forming a dynamic process of “task introduction-project imple-
mentation-outcome presentation-feedback optimization.” Joint university-enterprise project-based courses are devel-
oped to ensure alignment between teaching content and industry needs. Project sources cover multiple domains,
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including brand design, product development, digital media, environmental design, and interaction design, enabling
students to develop comprehensive competencies in demand analysis, design solutions, teamwork, and project man-
agement.

2) Dual-Platform Collaboration

A dual-platform mechanism of “on-campus studios + off-campus bases” is established, forming a four-in-one practice
ecosystem of “classroom-laboratory-enterprise-society.” On-campus studios provide advanced equipment for exper-
imentation and prototyping, while off-campus bases offer real working environments where students can deeply en-
gage in enterprise projects and understand industrial operations and professional norms.

3) Dual-Mentor Guidance

A dual-mentor system combining academic and industry supervision is implemented. Academic mentors are respon-
sible for theoretical teaching and competency development, while industry mentors provide practical experience and
professional guidance. This system ensures alignment between teaching content and industry standards, as well as
between training processes and job requirements, thereby enhancing the effectiveness of talent cultivation.

4.4 Mechanism Innovation: A Multi-Dimensional Evaluation System Driven by Outcome Transformation

A multi-dimensional evaluation system oriented toward outcome transformation is constructed, covering four levels:
course deliverables, competition achievements, project outputs, and patented innovations. Activities such as design
competitions, entrepreneurial practice, and social service are incorporated into the credit system, forming a composite
evaluation model that integrates academic performance, innovation practice, and social value creation.

Evaluation criteria extend from traditional process-based assessment to outcome-based assessment, emphasizing
not only learning processes but also students’ innovative outputs and social contributions. A closed-loop mechanism
of “project review-quality diagnosis-continuous improvement” is established to continuously optimize training pro-
grams and teaching content based on industry feedback and student development trajectories. This reform of the
evaluation system effectively stimulates students’ learning motivation and innovative potential, thereby enhancing
the overall quality of talent cultivation.

5. Practical Pathways and Implementation Mechanisms
5.1 Curriculum System Reconstruction

Centered on the development of “fourfold creative competencies” (creativity, innovation, creation, and entrepreneur-
ship), this study reconstructs a modular curriculum system. Five core modules are established: design fundamentals,
professional design, design technology, design leadership, and design experimentation. Emerging fields such as arti-
ficial intelligence, sustainable design, human-computer interaction, and digital media are systematically integrated to
ensure alignment between curriculum content and industry development.

A continuous improvement mechanism of “project review-quality diagnosis-curriculum iteration” is implemented.
Enterprise experts are invited each semester to participate in curriculum evaluation, and course content is dynamically
adjusted in response to industry trends. The reform of “project-based courses and course-based projects” is promoted
by transforming real enterprise projects into teaching cases, ensuring synchronization between teaching content and
industrial practice. Through continuous optimization, the curriculum ensures that what students learn is directly ap-
plicable to industry needs.

5.2 Construction of Practical Platforms

Based on a dual-platform practice ecosystem, a resource co-construction mechanism involving government leader-
ship, university-enterprise collaboration, and social participation is established. Long-term strategic partnerships have
been formed with enterprises and research institutions, promoting the joint development of courses, teaching materi-
als, faculty resources, and project platforms.

A “second classroom” system is introduced, allowing students to select practice bases according to their interests
and participate in cross-grade project collaboration, innovation, and entrepreneurship activities. A rotational intern-
ship system is implemented, enabling students to experience different enterprises and job positions, thereby gaining
a comprehensive understanding of industrial processes and competency requirements. These diversified practice plat-
forms provide students with rich hands-on opportunities and authentic professional experiences.
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5.3 Faculty Development and Optimization

The construction of a “dual-qualified” teaching team is strengthened, with academic staff and industry mentors jointly
responsible for course design and project supervision. A balanced faculty structure combining full-time and part-time
members is established. A faculty industry practice system is implemented, requiring professional teachers to engage
in enterprise practice for at least one month annually, participating in R&D projects to promote both research trans-
lation and curriculum renewal.

Regular activities such as industry salons and enterprise workshops are organized to enhance interaction between
faculty and industry practitioners. A comprehensive faculty development support system is also established, provid-
ing opportunities for training, academic exchange, and industry practice, thereby continuously improving teachers’
professional competence and industry awareness.

New Quality Productivity
Drivers

)
- -
Education Chain Talent Chain Innovation Chain Industry Chain
Curriculum System & Student Capability Design Innavation & Entorprise Demand &
Teaching Platform Growth Pathwany Techniology ALD Markit Agplicatian
Classroom | Design | ‘ Innovative Market
Assignment | Partfolio | | Product Commodity

Figure 2. The “Four-Chain Integration” Model Driven by New Quality Productivity.

The “four-chain integration” approach serves as an effective solution to the deep-rooted challenges of industry-
education integration. While traditional models often remain at the level of institutional cooperation, this approach
emphasizes the systematic integration of the education, talent, innovation, and industry chains, shifting from super-
ficial collaboration to deep co-construction and fundamentally addressing the misalignment between talent cultiva-
tion and industry needs.

The “four-stage progression” mechanism is critical for systematic competency development. Through the pathway
of “assignment-portfolio-product-commodity,” students complete the full process from knowledge acquisition to in-
novative application in real-world contexts, achieving iterative and spiral improvement in their competencies and
significantly enhancing their professional and practical capabilities.

The “dual-platform + dual-mentor” system provides essential support for high-quality practical teaching. The co-
ordination between on-campus studios and off-campus bases, along with joint guidance from academic and industry
mentors, effectively addresses the fragmentation and superficiality of traditional practice-based education, offering
students a comprehensive and authentic experience.

6. Conclusion and Future Prospects

Grounded in the context of new quality productive forces, this study addresses key challenges in talent cultivation
within application-oriented universities, including the disconnection between learning and application, insufficient
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practical training, and limited commercialization of academic outputs. It proposes an innovative “four-chain integra-
tion” model, constructs a four-stage progressive training pathway—*“assignment-portfolio-product-commodity”—
and develops a teaching system characterized by project-driven learning, dual-platform collaboration, and dual-men-
tor guidance.

Practical implementation demonstrates that this model significantly improves the quality of talent cultivation, en-
hances disciplinary development, and strengthens universities’ capacity for social service. It provides an applicable
and calculable paradigm for application-oriented universities seeking to support regional economic and industrial
development.

The core value of this model lies in reconstructing training objectives based on industry demand, innovating teach-
ing methods through real-world projects, and optimizing evaluation systems through outcome transformation, thereby
achieving deep alignment between talent cultivation and industry needs. Empirical results indicate that the model not
only enhances students’ professional competence and employability but also provides strong talent support for the
development of regional creative industries.

Looking ahead, with the rapid advancement of artificial intelligence and ongoing industrial transformation, talent
cultivation models face both new opportunities and challenges. Future research will focus on: 1) deepening the inte-
gration of Al and education to explore intelligent and personalized training pathways; 2) expanding international
collaboration to promote the global application of the “four-chain integration” model and cultivate globally compe-
tent talent; 3) strengthening systematic mechanisms for transformation to support innovation and entrepreneurship;
4) enhancing interdisciplinary integration to develop versatile and innovative talents; and 5) establishing long-term
monitoring systems for talent cultivation quality to provide data-driven support for continuous model optimization.
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