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Abstract: With the implementation of the “dual-carbon” concept and the rapid development of the energy industry,
industry-education integration has gradually become an important path in the training of new energy professionals.
Based on this, the author will focus on the basic requirements of the new energy industry for talents in the new era,
systematically explore the construction of the training mode of new energy professionals under the background of

industry-education integration, hoping to provide some references and help for readers.
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1. Introduction

Against the backdrop of the accelerated transformation of the global energy structure towards low-carbonization
and cleanliness, the new energy industry, as a core area of strategic emerging industries, has become an important
engine driving the green development of the economy and society. Technological iteration and industrial
upgrading have led to an explosive growth in the demand for professionals in this industry. Industry-education
integration, as a key path to resolving the contradiction between supply and demand in talent cultivation,
emphasizes the deep interaction between education and industry to achieve the organic integration of knowledge
imparting and production practice. In this context, constructing a new energy professional talent cultivation
model oriented by industrial needs, centered on school-enterprise collaborative education, and characterized
by progressive ability stratification is not only an inherent requirement for improving the quality of talent
cultivation, but also an inevitable choice to serve the country’s “dual-carbon” strategy and support the high-
quality development of the new energy industry .
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2. The important value of the integration of the production and education concept
in the cultivation of new energy professionals

2.1. Improving educational quality: Building a collaborative education system of “Industry,
Education, Research and Application”

Under the traditional education model, teachers mostly focus on imparting theoretical knowledge, which leads
to students’ lack of practical ability and great limitations in technical vision, making it difficult for them to adapt
to the rapid development of the new energy industry. However, through the means of integrating production and
education, enterprises can directly participate in the formulation of talent training programs and integrate cutting-
edge industry technologies into teaching content, ensuring that what students learn is seamlessly connected with
what the industry needs. In terms of practical teaching, through the co-construction of training bases by schools
and enterprises, enterprises provide real equipment and project scenarios, allowing students to deeply participate
in real enterprise projects, so as to realize “learning by doing”, accumulate rich practical experience, and improve
their ability to solve complex engineering problems .

At the same time, under the background of the integration of production and education, the construction of a
“double-qualified” teacher team has also become an important part of teaching reform. Schools should encourage
teachers to take temporary positions in enterprises and participate in technical research and development
together, transforming industrial experience into teaching cases. They can also invite enterprise experts to enter
the classroom to share front-line technical problems and solutions, realizing two-way empowerment between
teaching and industry "',

2.2. Enhancing students’ competitiveness: achieving “Employment upon Graduation”

As a technology-intensive field, the new energy industry has extremely high requirements for talents’ practical
ability and innovative literacy, and the traditional education model is difficult to fully meet enterprise needs.
The integration of production and education builds a dual-subject training platform of “school + enterprise”,
introducing real enterprise projects and technical standards into the classroom, enabling students to directly
contact cutting-edge industry technologies in the learning process, master the ability to solve practical problems,
and effectively shorten the adaptation period from campus to workplace /.

In the process of integrating production and education, enterprise mentors can transform market demand
into teaching cases by participating in curriculum design and practical training guidance, improving students’
professional cognition. Students can also deeply participate in enterprise R&D projects. This “work-study
alternation” model not only enhances students’ sensitivity to industry trends, but also enables them to have post-
competency before graduation, directly matching enterprise employment needs. At the same time, through
forms such as order-based training and co-construction of industrial colleges, the integration of production
and education provides students with stable employment channels. Enterprises lock in talents in advance, and
students can take up posts immediately after graduation, realizing the seamless connection of “employment upon
graduation.”

2.3. Serving the regional economy: Promoting the development of the local new energy
industry

By accurately connecting local resource endowments and industrial foundations, the new energy industry can
not only effectively utilize local clean energy such as wind and solar energy, reduce dependence on traditional

fossil energy, but also drive the coordinated development of upstream and downstream industrial chains, forming
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an industrial cluster effect. This can not only create a large number of employment opportunities for the local
area, improve residents’ income levels, but also attract external investment and enhance the endogenous growth
momentum of the local economy. At the same time, the development of the new energy industry helps optimize
the local energy structure, improve energy utilization efficiency, and reduce carbon emissions, which is of great
significance for achieving the goal of green and low-carbon development. Through the combination of policy
guidance and market mechanisms, the research, development and application of new energy technologies can be
accelerated, promoting industrial innovation and upgrading, enabling the local area to take the lead in the new
energy field and form competitive advantages .

3. Problems existing in the cultivation of new energy professionals

3.1. The curriculum system lags behind technological iteration

The current lag of the new energy professional curriculum behind technological iteration is mainly reflected
in three aspects: the disconnection between curriculum content and cutting-edge industrial technologies, the
mismatch between the technical update cycle and the rhythm of curriculum adjustment, and the lack of courses
in emerging technical fields. Firstly, the update speed of course content may lag behind the development of
industrial technologies. For example, although the efficiency of perovskite batteries has exceeded 30% and
entered the pilot-scale test phase, most colleges and universities still focus on the principle of crystalline silicon
batteries, lacking core technical courses such as perovskite material synthesis, interface engineering, and
large-area preparation. This leads to a serious mismatch between students’ knowledge structure and industrial
needs. Secondly, there is a contradiction between the technical iteration cycle and the curriculum adjustment
mechanism. The technical update cycle in the new energy field has been shortened to 1-2 years, while curriculum
adjustments in colleges and universities usually take 3—5 years. This time gap makes the technologies learned by
students obsolete before they graduate .

3.2. Insufficient faculty and practical training resources

In the current cultivation of new energy professionals, the problem of insufficient faculty and practical training
resources is particularly prominent. The main reason is the imbalance in the proportion of “double-qualified”
teachers with industrial experience. Many teachers have been away from front-line production for a long time
and lack cognition of practical engineering issues such as perovskite battery coating processes and hydrogen
energy storage and transportation system debugging, which leads to a serious disconnection between theoretical
teaching and industrial needs'”.

3.3. Insufficient depth of integration of industry and education

At the practical level, although vocational colleges generally have established school-enterprise cooperation
mechanisms, the forms of cooperation mostly remain in shallow interactions such as order-based class training
and lectures by enterprise experts, lacking in-depth collaboration around the entire industrial chain. For example,
the matching degree between professional settings and the needs of regional leading industries is not high, and
some colleges and universities still have the phenomenon of “running schools behind closed doors”, failing to
timely adjust the curriculum system according to the digital and intelligent transformation of industries, resulting
in the disconnection between students’ knowledge and cutting-edge technologies in the industry. At the resource

integration level, the construction of industry-education integration platforms lags behind. The number of
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carriers, such as school-enterprise co-built laboratories and industrial colleges, is limited, and there is the problem
of “valuing listing over operation”. The enthusiasm of enterprises to participate in vocational education has
not been fully stimulated, and there is a lack of supporting policies support such as tax incentives and financial
subsidies, leading to slow progress in projects such as the construction of internship and training bases and the
joint training of technical and skilled talents ™,

3.4. Insufficient interdisciplinary capabilities

Affected by traditional educational concepts, many colleges and universities still follow the traditional subject-
based teaching model. The professional curriculum setup shows obvious “barrier” characteristics, and the
knowledge systems of different disciplines lack organic connection, making it difficult for students to form
systematic problem-solving thinking "’

At the practical teaching level, interdisciplinary project design is seriously lacking. Practical training tasks
mostly focus on a single technical link. For example, photovoltaic laboratories only conduct cell efficiency
tests, but do not involve system-level issues such as component packaging processes and inverter control
strategies, so students cannot master the full-link design methods of wind-solar-storage integrated systems. In
addition, emerging technologies such as digital twins and Al algorithms have not been integrated into traditional
experimental courses. For example, in wind farm operation and maintenance, students lack experience in using
digital twin technology for virtual debugging, making it difficult to meet the needs of fault prediction and

intelligent decision-making in real scenarios """,

4. Talent cultivation strategies for new energy majors under the background of
industry-education integration

4.1. Optimizing the curriculum system and teaching content

Under the background of industry-education integration, optimizing the curriculum system and teaching content
of new energy majors is crucial for cultivating talents who can meet the needs of the industry. To this end,
schools should first closely focus on the development trends and technical needs of the new energy industry to
build a scientific and reasonable curriculum system. This includes setting up basic theoretical courses on new
energy, such as the principles of solar energy, wind energy, hydropower, etc., to lay a solid theoretical foundation
for students. At the same time, schools should further strengthen the setting of professional technical courses,
such as new energy conversion and storage technology, to help students master new technologies and methods in
the field of new energy "',

The new energy field involves multiple disciplines such as physics, chemistry, materials, and electronics.
Schools can cultivate students’ comprehensive literacy and innovative ability by setting up interdisciplinary
courses. They can also invite enterprise experts to participate in curriculum development and teaching,
integrate the enterprise’s actual needs and cases into teaching content, so that students can better understand the
actual situation of the industry, improve the pertinence and practicality of learning, and cultivate new energy

professionals who have both a solid theoretical foundation, rich practical experience, and innovative ability.

4.2. Strengthening the practical teaching links
Practical teaching can enable students to closely combine theoretical knowledge with practical operations,
and improve their professional skills and innovative ability. To achieve this, schools should strengthen the
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construction of on - campus training bases, equip them with advanced and complete new energy experimental
equipment and instruments, simulate real new energy production and application scenarios, provide students with
sufficient practical opportunities, and let them deepen their understanding of theoretical knowledge and skillfully
master the operation process of new energy technology in practice'”..

In addition to on-campus training bases, a good school-enterprise cooperation relationship is also an
important measure to improve the effect of practical teaching. Schools need to establish long-term and stable
cooperative relations with new energy enterprises, and arrange students to practice in different positions of
enterprises according to the needs of enterprises and the professional characteristics of students. During the
internship, students can directly participate in the actual projects of enterprises, understand the production
process, technical standards and management norms of the new energy industry, and accumulate valuable work
experience .

4.3. Promoting the construction of teaching staff

Teachers are the foundation of teaching work. The technology of the new energy industry is updated rapidly,
which puts forward high requirements for teachers’ professional quality and practical ability. Therefore, schools
must take multiple measures to strengthen the construction of teaching staff. In this process, introducing
and cultivating “double-qualified” teachers is the key. On the one hand, schools should actively introduce
professionals with rich practical experience and profound theoretical knowledge from new energy enterprises
and scientific research institutions to enrich the teaching staff. They can bring the latest industry technologies and
actual cases to the school, making the teaching content more in line with the needs of the industry. On the other
hand, encourage existing teachers to participate in various professional training and academic exchange activities,
constantly update their knowledge structure, and improve their professional level. At the same time, arrange
teachers to take temporary posts in enterprises, participate in the research and development of actual projects
and the production process, accumulate practical experience, improve the ability of practical teaching, and truly
become “double-qualified” teachers who can not only impart theoretical knowledge but also guide students’
practice "*.

In addition, schools should establish long-term and stable cooperative relations with enterprises and
formulate detailed plans for teachers’ temporary posts. During their temporary posts, teachers go deep into
the front line of enterprise production, understand the development trend of the industry and the dynamics
of technological innovation, and bring the actual problems of enterprises back to the classroom to enrich the
teaching content. In addition, enterprise technical backbones and experts can be invited to the school to teach
part-time and serve as practical tutors for students. Their rich practical experience and industry insights can

broaden students” horizons and stimulate their interest in learning "'*',

5. Conclusion

In summary, amid the wave of the “dual carbon” goals and the transformation of the energy industry, the
integration of industry and education has become an inevitable path for cultivating professionals in the new
energy sector. The proposal of the concept of industry-education integration has brought a new reform direction
to the current training of new energy professionals. To this end, colleges and universities should start by
optimizing the curriculum system and teaching content, strengthening practical teaching links, and promoting the

construction of teaching staff. They should break down the barriers of traditional education, build a bridge for
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in-depth integration of education and industry, and through the organic connection of the education chain, talent
chain, with the industrial chain and innovation chain, cultivate more high-quality talents who meet the needs of
the times for the new energy industry. This will help China seize the initiative in the global energy transformation

and realize the coordinated development of economic and social green development and the “dual carbon” goals.

Funding

Special Fund for the Training and Assistance Program for Young Teachers in Shanghai Universities, Shanghai
Municipal Education Commission; Shanghai Municipal Key Course Project, “Project of Building First-Class
Courses at University Level of University of Shanghai for Science and Technology” (Project No.: YLKC202309)

Disclosure statement

The author declares no conflict of interest.

References

[1T XulJ,Ma X, ShiY, et al., 2025, Exploration on the Development Path of New Energy Professional Group under the
Background of Building an Ecological Civilization Highland. China Resources Comprehensive Utilization, 43(3):
233-235.

[2] Chen H, Zhao X, 2025, Mining and Application of Ideological and Political Elements in the Integration of Industry
and Education Courses for New Energy Professional Group Based on System Theory. Scientific Consult, 2025(6):
63—-066.

[3] Bai M, Kang Y, Zhang Y, et al., 2025, Construction and Practice of New Energy Curriculum System for Building
Environment and Energy Engineering Major under the Background of “Double Carbon”. Refrigeration & Air
Conditioning (Sichuan), 39(1): 140-146.

[4] Yang X, Li X, Lyu Y, et al., 2025, Research on the Reform of Talent Training Mode for Automation Major in New
Energy Field under the “Double Carbon” Goal. Journal of Higher Education, 11(6): 39-42.

[5] Liu X, Han R, 2025, Research on the Deep Coupling Development of New Energy Majors and Industries in
Colleges and Universities in Changzhou under the Background of Building a “New Energy Capital”. Journal of
Changzhou College of Information Technology, 24(1): 13—19.

[6] Guo Z, Zhu Z, 2025, Exploration and Application of Project-Driven Practical Teaching Mode for New Energy
Major. Agricultural Machinery Use and Maintenance, 2025(2): 138-141.

[7] MaX, YueL, XuF, et al., 2025, Construction and Exploration of Higher Vocational New Energy Majors Adapting
to the Industrial Chain. Home Appliance Repair, 2025(2): 45-48.

[8] Zhang X, LiY, WangY, et al., 2025, Exploration on the Upgrading and Transformation Path of New Energy Science
and Engineering Major in Local Colleges under the Background of New Engineering. Journal of Higher Education,
11(1): 21-25 + 32.

[91] Chang H, Zhang H, 2025, Research on the Application of Case-Based Teaching in New Energy Major Teaching
— Taking the Course “New Energy Development and Environment” as an Example. Technology Wind, 2025(1):
99-101.

[10] LiY, 2025, Research on the Improvement of Integration of Theory and Practice Teaching for New Energy Major

236 Volume 7, Issue 9



under the Background of School-Enterprise Cooperation. Times Auto, 2025(2): 46—48.

[11] LiuL, HuN, Chen T, et al., 2024, Exploration and Practice of Talent Training Mode for Customized Classes of New
Energy Science and Engineering Major in Application-Oriented Local Colleges. Journal of Jilin Province College
of Education, 40(12): 33-37.

[12] Chen H, 2024, Research on the Path of High-Quality Employment for Talents in New Energy Science and
Engineering Major under the Background of “Double Carbon”. Industrial Innovation Research, 2024(23): 181-183.

[13] Chen Y, Meng Q, Su J, 2024, Disciplinary Intersection in Postgraduate Training of New Energy Major. Journal of
Higher Education, 10(35): 51-54.

[14] Ye Y, 2024, Experimental Teaching Practice of New Energy Materials and Devices Major under the Concept of
“Double Carbon”. Research and Practice on Innovation and Entrepreneurship, 7(19): 165-167.

[15] Chen J, Wang Y, 2024, Research on Teaching Reform Strategies of New Energy Vehicle Major from the Perspective
of Integration of Industry and Education. Automotive Test Report, 2024(15): 104—106.

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

237 Volume 7, Issue 9



