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Abstract: Against the background of industrial transformation and economic upgrading, the cultivation
of skilled innovative talents has become a key issue for the sustainable development of regional
economies. Industry-education integration, as an important approach to the deep alignment between
education and industry, provides new ideas for addressing the disconnection between traditional talent
cultivation and industrial demand. This study, from the perspective of industry-education integration,
systematically analyzes the connotation and characteristics of skilled innovative talents, explores the
interaction mechanism between the educational structure and the industrial structure, and proposes
multidimensional pathways such as curriculum system optimization, coordination between training and
innovation methods, and the expansion of interdisciplinary competencies. Furthermore, in combination
with the logic of regional economic development, the study analyzes the matching relationship between
talents and industrial structures, the interaction mechanism between talent agglomeration and the
innovation ecosystem, and the collaborative pathways between achievement transformation and
economic growth. The research results show that skilled innovative talents are not only a supporting
force for industrial structure optimization but also a core driving force for high-quality regional
economic development. Constructing a deep coupling mechanism between education and the economy
holds significant value for achieving long-term competitive advantages.
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Introduction

The acceleration of economic globalization and technological iteration has imposed higher
requirements on the quality of talents and the structure of their competencies in regional economic
development. A single skill-oriented talent model can no longer meet the needs of industrial upgrading
and innovation-driven development. Skilled innovative talents, who not only master professional skills
but also possess innovative awareness and cross-disciplinary integration abilities, are able to drive
technological breakthroughs and model innovations in complex environments, and therefore have
become an essential resource urgently needed for regional economic development. Industry-education
integration, as an effective approach to linking educational supply with industrial demand, provides
both a practical foundation and theoretical support for cultivating such compound talents. Research on
the cultivation logic and pathways of skilled innovative talents from the perspective of
industry-education integration, as well as the exploration of their coupling mechanism with regional
economic coordinated development, not only helps build a more adaptive educational system but also
provides intellectual support and innovative impetus for the sustainable competitiveness of regional
economies. The significance of this study lies in revealing the deep interaction between talent
cultivation and economic development through theoretical interpretation and pathway construction,
thereby offering insights and references for achieving a virtuous cycle between the educational system
and the economic system.
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1. Cultivation Logic of Skilled Innovative Talents from the Perspective of Industry-Education
Integration

1.1 Connotation Definition and Characteristic Analysis of Skilled Innovative Talents

Skilled innovative talents refer to compound professionals who, on the basis of mastering
theoretical knowledge and operational skills, are able to deeply integrate cognitive systems with
practical operations and demonstrate innovative awareness and problem-solving abilities in dynamic
and changing environments. These talents not only possess proficiency and accuracy in job operations
but are also capable of achieving technological improvement, process innovation, and value creation
through interdisciplinary knowledge integration, methodological innovation, and system optimization.
Compared with traditional skilled talents, they place greater emphasis on the extensibility of knowledge
chains and technology chains, and they can flexibly adapt to diversified task requirements in industrial
upgrading, technological iteration, and the development of emerging industries, thereby playing a vital
role in promoting industrial structure optimization and enhancing regional competitiveness[1].

Their characteristics are mainly reflected in compound capabilities, diversified development, and
prominent learning and transfer abilities. Compound capabilities are demonstrated by the
superimposition of creative thinking, analytical decision-making, and cross-disciplinary collaboration
abilities on the basis of operational skills. Diversified development is reflected in the ability to serve
traditional industries while also adapting to emerging industries and cutting-edge technology fields.
Learning and transfer abilities enable talents to mobilize knowledge and experience in different
contexts and realize cross-boundary applications of skills and innovations. These characteristics make
skilled innovative talents not only an important guarantee for the stable operation of industrial systems
but also a strategic resource for promoting technological innovation, process optimization, and regional
economic upgrading.

1.2 Structural Elements and Mechanisms of Industry-Education Integration

Talent cultivation from the perspective of industry-education integration emphasizes the dynamic
alignment between the educational system and industrial demands, with its core lying in the
construction of a multilayered and systematic interactive structure. The structural elements include the
cross-construction of knowledge structures, the iterative reinforcement of skills training, the systematic
cultivation of innovative thinking, and the deep embedding of industry standards and technical
specifications. The cross-construction of knowledge structures can break the boundaries of traditional
disciplines, enabling learners to form integrated cognition within multidimensional knowledge systems
and enhance their analytical and decision-making abilities in solving complex problems. The iterative
reinforcement of skills training consolidates and enhances competencies through real-scenario
simulations, technological updates, and operational optimization. The systematic cultivation of
innovative thinking emphasizes the formation of creative cognitive pathways in complex contexts,
thereby promoting the simultaneous enhancement of problem-solving ability, innovation awareness,
and value creation capacity. The deep embedding of industry standards and technical specifications
ensures that the outcomes of talent cultivation remain highly consistent with frontier industrial
developments, forming effective linkages and dynamic synchronization between education and
industry.

Under this structural support, the mechanism is manifested in the bidirectional coupling and
dynamic feedback between the educational system and the industrial system. Industrial development
continuously raises new competency requirements, and the educational sector responds through
curriculum design, experimental training, innovative projects, and evaluation systems, while talent
growth in turn drives technological advancement and industrial structure optimization. This mechanism
not only demonstrates dynamic evolutionary characteristics but also establishes a virtuous ecosystem
through cyclical interaction, thereby achieving the continuous generation of skilled innovative talents
and sustaining the long-term vitality of regional economies. At the same time, this mechanism
strengthens the adaptive matching between education and industry, enabling talent cultivation to
maintain a high degree of foresight and flexibility in knowledge renewal, skill iteration, and innovation
capacity expansion, thus effectively supporting industrial technology upgrading and the high-quality
development of regional economies[2].



1.3 Theoretical Support for the Coupling of Skill Development and Innovation Capacity

The coupling relationship between skill development and innovation capacity has a solid theoretical
foundation. Constructivist learning theory points out that the acquisition of knowledge and skills is the
result of learners’ active construction in real contexts. Skill training should not remain at the level of
repetitive operations but should instead form deep cognitive structures through repeated practice,
reflection, and optimization, thereby providing cognitive support and methodological foundations for
the generation of innovation capacity. Competency-based education theory emphasizes that educational
objectives should focus on the formation and transfer of practical abilities rather than the mere
transmission of knowledge. From this perspective, skill capacity and innovation capacity are regarded
as complementary core competencies, and their effective integration is a key pathway to cultivating
compound talents and achieving the goals of industry-education integration.

From the perspective of systems theory, talent cultivation is a dynamic system in which skills and
innovation capacity, as key variables, interact with each other and generate coupling effects through
feedback mechanisms, self-regulation, and iterative practice. The improvement of skills provides a
practical platform for innovation, while the involvement of innovative thinking enables the application
of skills to transcend conventional patterns, thereby driving the creation of new methods and values.
The coupling of the two not only ensures operational proficiency but also plays a central role in
industrial technological iteration, process optimization, and value creation. At the same time, this
coupling relationship enhances talents’ adaptability, innovativeness, and system integration capacity in
complex environments, provides a scientific basis for constructing a future-oriented industry-education
integration talent cultivation model, and offers lasting intellectual support and innovative impetus for
the coordinated development of regional economies.

2. Construction of Multidimensional Pathways for the Cultivation of Skilled Innovative Talents

2.1 Integration and Optimization of Curriculum Systems and Knowledge Structures

The design of curriculum systems holds core strategic significance in the cultivation of skilled
innovative talents. Optimization focuses not only on the logical progression of knowledge points but
also on the cross-integration and systemic linkage of multidisciplinary knowledge structures. In
traditional educational models, curriculum design often follows a single-disciplinary linear
transmission path, neglecting the interconnections among knowledge domains and the cultivation of
application abilities in complex contexts. From the perspective of industry-education integration,
curriculum systems should achieve a dynamic balance between disciplinary depth and cross-boundary
breadth. Through modular, interdisciplinary, and contextualized curriculum design, learners can master
core skills while also developing systematic thinking and integrated decision-making abilities. This
structured design not only breaks down knowledge silos but also enhances learners’ cognitive
coordination and problem-solving abilities when confronted with complex technical challenges through
multidimensional knowledge interaction.

The integration and optimization of knowledge structures further require curriculum content to
embed innovative elements beyond technical training, closely linking skill development with
real-world problem-solving and solution creation. Curriculum design should establish intrinsic
connections among knowledge chains, skill chains, and value chains, enabling learners to transform
from unidimensional executors of operations into compound talents capable of integrating knowledge
across disciplines and proposing innovative solutions. This optimization pathway not only balances
academic rigor with practical competence but also provides the cognitive and methodological
foundation for the formation of innovative capacities through a systematic process of knowledge
integration and competency generation. The continuous iteration and updating of curriculum systems
can synchronize educational content with industrial development needs, thereby providing effective
support for learners’ adaptability and innovation capacity in future complex industrial environments[3].

2.2 Collaborative Design of Skills Training and Innovation Methods

The collaborative design of skills training and innovation methods is an essential link in
constructing the competency structure of compound talents and a key pathway to breaking through the
traditional single-skill education model. While skills training ensures operational proficiency and
technical accuracy, it also needs to be organically integrated with innovative thinking methods. By



introducing innovation methods such as problem-oriented approaches, design thinking, system analysis,
and experimental iteration into the training process, learners can not only master standard operational
skills but also continuously engage in cognitive reflection, methodological optimization, and innovative
exploration in practice. Such collaborative design elevates training from mere repetitive operations to a
bidirectional process of cognitive deepening and methodological innovation, making skills training an
important avenue for stimulating creativity and developing systemic problem-solving abilities.

In the process of collaborative design, training content should focus on complexity and
contextualization, simulating the uncertainty and diversity of real industrial environments, thereby
enabling learners to flexibly apply innovative methods to problem-solving when confronted with
changing circumstances. This model can cultivate talents who demonstrate high adaptability and
innovative capacity in technological iteration, industrial upgrading, and cross-disciplinary projects,
making them capable not only of performing operational skills in stable environments but also of
formulating innovative coping strategies in dynamic and complex contexts. Through this deep
integration, skills and innovation no longer exist in parallel but instead form a synergistic and mutually
reinforcing relationship, laying a competency foundation for talents to undertake high-value positions
in future industrial systems.

2.3 Interdisciplinary and Cross-Domain Competence Expansion Model

The cultivation of skilled innovative talents should not be confined to a single disciplinary
framework but should instead achieve a compound enhancement of knowledge, skills, and innovation
capacity through interdisciplinary and cross-domain competence expansion models. The convergence
of knowledge systems from different disciplines can provide learners with diversified cognitive
perspectives and thinking tools, thereby stimulating cross-boundary integration capacity and innovative
thinking. For example, the systematic integration of engineering technology with information science,
materials science with design thinking, and management science with data analysis can enable learners
to develop stronger multidimensional analytical abilities and innovative decision-making capacities
when addressing complex problems. This competence expansion is not merely the result of knowledge
accumulation but represents a transformation in cognitive approaches and thinking patterns, allowing
talents to form new knowledge chains and value creation points at the intersections of disciplines[4].

The cross-domain expansion model also emphasizes the bidirectional interaction between academic
research and industrial contexts. By participating in interdisciplinary projects, compound tasks, and real
industrial challenges, learners achieve competence transfer and innovation breakthroughs. This process
cultivates their cross-boundary communication, cross-domain collaboration, and system integration
abilities, thereby enhancing adaptability and competitiveness in complex industrial environments.
Through this model, skilled innovative talents are no longer limited to a single discipline or position
but instead possess an open knowledge horizon and a flexible competence structure, enabling them to
play a key role in diverse economic ecosystems and to provide continuous intellectual support and
competence assurance for the innovative development of regional economies. At the same time, this
expansion model provides a dynamic feedback mechanism for the educational system, allowing
curriculum content and training methods to be adjusted promptly in response to industrial
transformations and technological developments, thereby realizing a deep alignment between
educational supply and economic demand.

3. Research on the Coupling Mechanism of Regional Economic Coordinated Development

3.1 The Matching Relationship between Skilled Innovative Talents and Regional Industrial
Structures

The optimization and upgrading of regional industrial structures demonstrate structural, diversified,
and dynamic demands for high-quality talents, and skilled innovative talents play an irreplaceable role
in this process. The evolution of industrial structures not only accompanies the rapid rise of emerging
industries but also requires traditional industries to achieve upgrades in technology, processes, and
management. The alignment between talent competencies and industrial demands has become an
important support for enhancing regional economic competitiveness. By integrating professional skills
with innovative thinking, skilled innovative talents are capable not only of performing routine
production operations but also of achieving technological breakthroughs in research and development,
design, and process improvement, thereby promoting the overall efficiency of industrial chains. Their



interdisciplinary knowledge integration capacity and systemic problem-solving ability enable them to
assume key roles in industrial transformation, forming an organic fit with the development of industrial
structures.

This matching relationship is reflected not only in the supply of talent quantity but also emphasizes
the precise alignment of quality structures and competency levels. Different industrial sectors impose
varying skill requirements on talents, and regional economies can significantly improve the overall
operational efficiency of their industrial systems by achieving a deep match between talent
competencies and job demands. Relying on diversified abilities and cross-domain adaptability, skilled
innovative talents can undertake frontier technical positions, innovative research and development
positions, and cross-departmental collaboration roles, thereby advancing regional industrial structures
toward high-end, intelligent, and green development. This high degree of compatibility between
competencies and industries provides endogenous momentum for regional economies to establish
long-term balanced growth models, lays the foundation for industrial structure optimization and
regional competitiveness enhancement, and simultaneously strengthens the application value and
strategic significance of talent cultivation outcomes in regional economic development[5].

3.2 The Interaction Mechanism between Talent Agglomeration Effects and Regional Innovation
Ecosystems

Talent agglomeration not only increases the density of human resources in a region but also
generates deeper knowledge spillovers and innovation-driven effects. The spatial concentration of
skilled innovative talents enhances technological exchanges, experience sharing, and cross-domain
collaboration within the region, thereby forming a diversified innovation ecosystem. When talents from
different fields and disciplines gather in the same region, their knowledge interactions, technological
collisions, and collaborative practices often give rise to new innovation models and technological
solutions, improving the overall innovation capacity and output levels of the region. Talent
agglomeration effects bring not only direct technological gains but also improve innovation efficiency
through social networks and information flows, strengthening the resilience and vitality of the regional
innovation system.

Within this interaction mechanism, the innovation ecosystem not only provides talents with
technological platforms, research and development resources, and industrial opportunities but also
reciprocally promotes the continuous enhancement of talent competencies. Skilled innovative talents,
by participating in regional innovation projects, industrial collaborations, and multidisciplinary team
cooperation, continuously strengthen their cross-boundary integration capacity and systemic
problem-solving abilities. At the same time, the sustained agglomeration of talents further enriches the
knowledge structure and technological reserves of the innovation ecosystem. This cyclical interaction
mechanism forms a virtuous coupling between talent and regional economic development, enabling the
innovation ecosystem to generate continuous feedback among knowledge creation, technological
application, and industrial upgrading, thereby enhancing regional economic competitiveness and
sustainable development capability within the global economic network.

3.3 Collaborative Pathways between Talent Achievement Transformation and Regional Economic
Growth

The core value of cultivating skilled innovative talents is ultimately reflected in the effective
transformation of achievements and their economic application, a process that directly affects the
quality and sustainability of regional economic growth. Talent cultivation outcomes encompass not
only the enhancement of individual competencies but also technological innovation, product
development, process improvement, and the realization of new business models. By establishing a
systematic achievement transformation mechanism, the knowledge, skills, and innovation capacities
accumulated during educational processes can be embedded into regional economic activities, making
talent competencies a core production factor driving industrial upgrading and economic growth. This
transformation process emphasizes the deep integration of the educational value chain with the
industrial value chain, achieving effective conversion of educational inputs into economic outputs and
enhancing the social and economic value of talent cultivation[6].

The transformation of achievements and regional economic growth exhibits dynamic interactive
characteristics. The regional economic environment provides application scenarios and development
space for talent outcomes, while the implementation and diffusion of these outcomes promote



economic structural optimization, industrial upgrading, and innovation capacity enhancement. In this
process, skilled innovative talents introduce new technologies, promote new processes, and explore
new models, forming a closed loop that links educational achievements with economic growth. This
collaborative pathway not only improves the effectiveness of talent cultivation but also strengthens the
regional economy’s responsiveness to technological innovation and industrial upgrading, injecting
sustained innovative momentum and high value-added growth potential. Through this bidirectional
coupling mechanism between education and the economy, regional economic development and the
cultivation of skilled innovative talents can achieve long-term coordinated development, forming a
sustainable, stable, and innovation-driven economic system.

Conclusion

The cultivation of skilled innovative talents from the perspective of industry-education integration
concerns not only the optimization of the educational system but also directly impacts the quality and
efficiency of regional economic development. Research indicates that the integration and optimization
of curriculum systems, the collaborative design of skills training and innovation methods, and the
expansion of interdisciplinary competencies collectively form the multidimensional pathways for talent
cultivation. The alignment between talent competencies and industrial structures, the interaction
between talent agglomeration and innovation ecosystems, and the smooth transformation of
achievements constitute the intrinsic mechanisms of coordinated economic development. This
bidirectional coupling between education and the economy not only enhances the effectiveness of talent
cultivation but also promotes industrial upgrading and structural optimization within regions. Future
research can further focus on differentiated mechanisms and comparative studies across regions,
explore the spillover effects of cross-regional talent flows on economic ecosystems, and, in the context
of emerging technological trends and industrial transformations, propose more flexible and
forward-looking talent cultivation models, thereby advancing the long-term symbiosis and coordinated
development of educational and economic systems.
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