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Abstract: With the rapid development and technological innovation in the global automotive industry, breakthroughs
have been achieved in new energy vehicles and intelligent technologies, leading to an increasing demand for
specialized automotive professionals. Higher vocational colleges play a crucial role in cultivating talent that meets
industry needs. This paper explores in depth the teaching model for automotive programs in higher vocational
education under the guidance of professional competence development. It emphasizes the integration of theory and
practice, close collaboration with automotive enterprises, continuous updating of curriculum content, development
of soft skills, and the importance of assessment and feedback mechanisms. The aim is to propose an educational
framework aligned with modern automotive industry requirements, meeting the technical demands of the sector and
laying a solid foundation for students’ career development.
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1 Introduction

In today’s rapidly evolving automotive industry, higher vocational colleges play a crucial role in cultivating
professionals with both practical skills and theoretical knowledge. With the rapid advancement of technology—
particularly in areas such as new energy vehicles, intelligent systems, and electronic diagnostics—the automotive
sector is undergoing unprecedented transformation. These changes not only impose new demands on automotive
technology itself but also reshape the requirements that industry employers have for automotive professionals [1].
Therefore, teaching models in automotive programs at vocational colleges must keep pace with these developments,
focusing on the development of occupational competencies to ensure students meet the demands of the modern

automotive industry.

2 Overview of Professional Competency Development

2.1 Definition and Scope of Professional Competencies

Professional competence, as the comprehensive ability required for individuals to successfully perform job tasks in
a specific occupational field, encompasses a wide range of skills. These include not only specific technical skills such
as operating, repairing, and designing vehicles, but also a variety of soft skills.

In terms of technical skills, as the automotive industry continues to evolve—from traditional internal combustion
engine vehicles to electric and hybrid vehicles—there has been a significant shift in the requirements for vocational
competencies. Workers must not only master fundamental knowledge of automotive mechanics and repair but also
understand and apply expertise related to emerging technologies, such as energy management systems in electric
vehicles, battery technology, and the basic principles and operations of autonomous driving systems.

The importance of soft skills in the automotive industry continues to grow, encompassing three key aspects. First
is teamwork—the ability to effectively collaborate with others during project development and vehicle maintenance.

Second is problem-solving—the capacity to apply creative thinking to find solutions when facing complex technical
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challenges. Third is innovative thinking, which is particularly crucial for maintaining competitiveness in the rapidly
evolving automotive sector. As automotive technology advances toward electrification, intelligence, and connectivity,
these soft skills have become increasingly vital, as they not only influence technical success but also impact team
collaboration, project management, and new product innovation [2]. Therefore, professional competence development
should extend beyond traditional technical training to include a broader range of both technical and soft skills,
enabling comprehensive adaptation to the evolving demands of the automotive industry.

2.2 Automotive Industry Occupational Competency Requirements

As a highly technology-intensive and rapidly evolving industry, the automotive sector is experiencing growing
demand for specialized technical professionals, particularly in cutting-edge fields such as new energy vehicles,
intelligent systems, and automation. The industry's rapid transformation has not only raised the knowledge and
skill requirements for engineers and technicians at the technical level but also set higher standards for professional
competence in areas like service, sales, and management. For instance, the promotion and development of new energy
vehicles require technicians to be familiar not only with traditional automotive mechanical and electrical systems but
also to master emerging fields such as battery technology and energy management systems. Meanwhile, advances
in intelligence and automation demand that engineers possess advanced capabilities in software development, data
analysis, and system integration.

The automotive industry is evolving toward greater environmental sustainability and advanced technologies,
creating an increasing demand for talent capable of understanding and applying these innovations. This demand
extends not only to professionals in technical development and maintenance but also to those who can leverage these
technologies in areas such as marketing, customer service, and project management.

2.3 The Correlation between Professional Competency Development and Employment Opportunities

There is a close relationship between the development of professional competencies and employment opportunities,
particularly in the highly competitive automotive industry. As automotive technology continues to advance and
industry demands evolve, graduates equipped with up-to-date technical knowledge and skills hold a distinct
advantage in the job market. This is especially evident in emerging fields such as electric vehicles, autonomous
driving technologies, and connected vehicle systems. With the rapid development and widespread adoption of these
technologies, the demand for professionals proficient in these areas is growing swiftly. Therefore, vocational colleges
must integrate knowledge and skill training in these emerging technologies into their educational programs, which is
crucial for enhancing students' employability.

Close collaboration between vocational colleges and enterprises and organizations in the automotive industry
ensures that teaching content remains aligned with actual industry needs. This not only enables vocational institutions
to promptly update their curricula to reflect the latest technological trends and market demands, but also provides
students with valuable internship and hands-on opportunities, which are essential for understanding and applying their
knowledge. By accumulating practical experience, students can enhance their technical skills, strengthen their ability

to solve real-world problems, and deepen their understanding of the industry [3].

3 Advantages of Vocational College Automotive Education Models Oriented Toward Professional
Competency Development

3.1 Developing Problem-Solving Skills

Teaching models oriented toward professional competency development emphasize cultivating students' ability to
solve real-world problems. Course design not only stresses theoretical learning but also places particular importance
on case studies and project-based assignments. These activities provide students with opportunities to deeply explore
and address practical issues related to the automotive industry. Through this process, students enhance their analytical

skills while developing innovative thinking and adaptability. For instance, students might participate in projects
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designing energy-efficient vehicles, requiring them to apply engineering principles while considering environmental
impact and cost-effectiveness. This problem-centered teaching approach significantly fosters critical thinking and
strengthens students’ decision-making abilities when facing complex challenges, laying a solid foundation for their
future career development.
3.2 Keep Up with Industry Trends

The teaching model in vocational automotive programs places strong emphasis on keeping course content aligned
with the latest industry trends and technological advancements. With the rapid development of the automotive
sector—particularly in new energy and intelligent vehicle technologies—the curriculum is continuously updated.
Students not only learn the most current knowledge about traditional automotive technologies, such as advanced
engine systems, vehicle maintenance, and performance optimization, but also explore emerging fields like electric
vehicles, autonomous driving, and related disciplines in electronic engineering and computer science. Through this
comprehensive curriculum, students gain broader technical perspectives and a deeper understanding of industry
directions and challenges. Moreover, education that closely follows industry developments enables students to
directly engage with state-of-the-art equipment and tools, such as hands-on training with the newest models of electric
vehicles, providing them with invaluable practical experience for their future careers.
3.3 Provide career development pathways

The teaching model for automotive programs in higher vocational education, guided by professional competency
development, goes beyond technical skill training to include career planning guidance. Career planning content is
integrated into the curriculum, helping students begin thinking about and planning their careers at an early stage.
Through interactions with industry experts and entrepreneurs—such as guest lectures, internship opportunities, and
industry visits—students gain insights into diverse career pathways within the automotive sector, as well as the latest
industry trends and job market demands. Additionally, the curriculum may incorporate vocational skills training,
such as interview techniques and resume writing guidance, which are essential components in preparing students for
successful entry into the workforce. This educational approach enables students to clearly define their career goals and

effectively prepare for achieving them.

4 Construction of Teaching Model for Automotive Programs in Higher Vocational Education Based
on Professional Competency Development

4.1 Strengthening the integration of theory and practice

When developing a teaching model for vocational automotive programs, the primary task is to ensure a close
integration of theoretical learning with practical operations, enabling students to fully understand and apply
fundamental knowledge in automotive engineering. Theoretical courses should cover topics ranging from vehicle
structure and engine operating principles to electronic systems and new energy vehicle technologies. These
foundational theoretical concepts serve as the cornerstone for students to grasp more complex technical ideas and
provide essential background knowledge for hands-on practice.

In practical courses, real-world working environments should be simulated, including laboratory exercises,
workshop hands-on training, vehicle maintenance, and fault diagnosis. These practical components should be
designed to closely mirror actual industrial conditions, incorporating the latest tools and technologies available today.
Teaching through realistic work scenarios not only enables students to convert theoretical knowledge into practical
skills but also helps them learn how to work under pressure, handle unexpected situations, and develop teamwork and
communication abilities. More importantly, this integration of theory and practice fosters students' problem-solving
capabilities. In practical courses, students are challenged not only to complete operational tasks but also to analyze
and resolve various issues likely to arise in real work settings. This requires them to master technical operations while

applying critical thinking to innovate and improve workflows.
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4.2 Strengthen collaboration and provide internship opportunities

Establishing partnerships with automotive industry enterprises is crucial for developing teaching models in
vocational automobile programs. Collaboration can take various forms, including jointly developing curricula,
providing internship opportunities, and even having companies directly participate in the teaching process. Close
cooperation between industry and education ensures that course content not only meets theoretical requirements
but also aligns with real-world market demands. Through such partnerships, students gain hands-on experience in
authentic work environments, allowing them to practice practical skills and better adapt to future professional settings.
During internships, students can apply classroom knowledge while learning how to communicate effectively and
collaborate efficiently in workplace contexts.

Corporate involvement in curriculum design ensures that teaching content stays aligned with the latest industry
developments. This direct feedback mechanism helps guarantee that course materials reflect current technological
trends and professional skill requirements. At the same time, it provides students with opportunities to interact with
frontline engineers and industry experts, enabling them to gain firsthand insights into industry dynamics and career
pathways.

4.3 Dynamically Updating Teaching Content

With the continuous advancement of automotive technology, particularly in areas such as new energy vehicles,
intelligent vehicle systems, and electronic diagnostic techniques, teaching content must be constantly updated and
improved to reflect the latest trends and technologies in these fields. Instruction on new energy vehicle technology
should include knowledge on the design, operation, and maintenance of electric and hybrid vehicles. This
encompasses not only battery technology and motor principles but also relevant environmental and regulatory standards.
In teaching intelligent vehicle systems, emphasis should be placed on autonomous driving technology, vehicle-to-
everything (V2X) communication, and topics related to artificial intelligence and big data, aiming to strengthen students'
understanding of these advanced technologies and develop their ability to apply them in practical work.

Teaching electronic diagnostic technology is equally important and should include fault diagnosis, repair,
and optimization of automotive electronic systems. As modern vehicles become increasingly reliant on complex
electronic systems, expertise in this field has become particularly critical. Students need not only to understand the
operating principles of various electronic components and systems but also to master skills in using diagnostic tools
and software for fault analysis and troubleshooting. In addition to integrating these new technologies into curricula,
vocational colleges should ensure that textbooks, case studies, and laboratory equipment are regularly updated to
keep pace with the latest industry developments. Furthermore, emphasis should be placed on faculty professional
development, including regular training and continuing education, to ensure instructors are equipped to teach the most
up-to-date technologies and methods.

By dynamically updating teaching content, vocational college automotive instructors can not only provide students
with the most up-to-date knowledge but also enhance their professional adaptability and competitiveness.

4.4 Emphasizing the Development of Soft Skills

In the context of vocational education for automotive programs, the development of soft skills cannot be
overlooked. These skills—including communication, teamwork, leadership, and innovative thinking—are essential
for the holistic development and future career success of automotive students. Teaching models should systematically
cultivate these competencies through approaches such as team projects, leadership training, and communication skills
courses.

Team projects can encourage students to collaborate in solving complex automotive engineering problems,
enabling them not only to enhance their technical skills but also to learn how to communicate and cooperate
effectively within a team. Leadership training can be conducted through simulated management scenarios or leading

small projects, helping students develop key leadership skills such as decision-making, team management, and crisis
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handling. Communication skills courses focus on cultivating students' ability to clearly and effectively express their
ideas in various contexts, including interactions with colleagues, management, and clients. Additionally, fostering
innovative thinking is essential for adapting to the rapid changes in the automotive industry; vocational colleges can
stimulate students' creative potential by encouraging their participation in innovation projects and real-world problem-
solving.

4.5 Establish an Evaluation and Feedback Mechanism

To ensure the effectiveness of teaching models and enable continuous improvement, establishing a comprehensive
assessment and feedback mechanism is essential. This mechanism should include regular evaluation of student
learning outcomes, as well as feedback collected from industry partners, faculty teams, and graduates. By regularly
assessing student learning outcomes, vocational colleges can evaluate the effectiveness of their teaching methods and
monitor students' academic progress.

Feedback from industry partners is crucial for ensuring that teaching content remains aligned with industry needs.
They can provide valuable insights into industry trends, technological advancements, and job skill requirements.
Additionally, feedback from graduates offers information on how teaching models perform in real-world work
environments, helping vocational colleges identify and improve their teaching content and methods.

The evaluation and feedback mechanism should also include an internal review system to ensure the continuous
updating and improvement of teaching content. This involves regular

reviews of teaching materials, course structures, and instructional methods, as well as necessary adjustments in
response to industry developments and technological advancements.

Through this comprehensive evaluation and feedback system, the teaching model for vocational automotive

programs can continuously refine itself to adapt to the rapidly changing educational and industry environments.
5 Conclusion

A comprehensive analysis of the teaching model for automotive programs in higher vocational education oriented
toward professional competence development reveals that implementing such a model not only meets the industry's
demand for skilled technical personnel but also lays a solid foundation for students' personal growth and future career
success. As the automotive industry continues to evolve, the significance of this teaching approach will increasingly
grow, making it essential for higher vocational education to meet future challenges and cultivate high-quality technical

talent.
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