®

Check for
updates

Research on the Cultivation of Innovation Ability in the
Practice of Electrical Majors in Higher Vocational
Colleges

Kuang Lu"" and Xia Song?

"Wuhan Vocational College of Software and Engineering. No. 117, Optics Valley Avenue, East
Lake New Technology Development Zone, Wuhan City, Hubei Province, 430205, China
2Wuhan Polytechnic. No. 463, Guanshan Avenue, Hongshan District, Wuhan City, Hubei Prov-
ince, 430070, China

*961006381@gq.com

Abstract. The development of innovative practical skills is a critical approach to
enhancing the overall competence and employability of electrical engineering
students in higher vocational colleges. Given the rapid advancement of science
and technology and the ongoing transformation of industrial structures, tradi-
tional teaching methodologies have become inadequate for cultivating high-cali-
ber technical professionals required by society. Consequently, it is imperative to
investigate the cultivation of innovative practical abilities among electrical engi-
neering students in higher vocational colleges. This paper examines influencing
factors such as curriculum design, practical instruction, and school-enterprise
collaboration based on an analysis of relevant domestic and international litera-
ture. The findings indicate that reforming curriculum content and innovating
practical teaching methods are pivotal to improving students' innovation capabil-
ities. By incorporating teaching strategies like integrated innovation, students' in-
novative thinking and practical skills can be effectively stimulated. In conclusion,
fostering innovative practical abilities in electrical engineering students at higher
vocational colleges necessitates multi-party cooperation and the establishment of
a systematic training framework through curricular reforms, practical enhance-
ments, and pedagogical innovations, thereby meeting the demands of modern tal-
ent development.
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1 Introduction

1.1  Research Background

With the rapid advancement of science and technology and the accelerated pace of so-
cial development, the cultivation of innovative practical skills has become increasingly
critical in the training of electrical engineering students at higher vocational colleges.
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In recent years, the government has placed greater emphasis on vocational education,
stressing the importance of nurturing high-caliber applied talents to meet the demands
of economic and social progress. Given the rapid technological advancements in the
field of electrical engineering, it is imperative that students possess not only a solid
foundation in theoretical knowledge but also the ability to engage in creative thinking
and practical operations. Currently, there are notable deficiencies in fostering students'
innovative practical abilities in higher vocational colleges, such as overly standardized
curricula and insufficient practical teaching components, which result in inadequate
preparedness for complex real-world challenges. This situation not only undermines
students' professional competence but also hinders their future career prospects. There-
fore, conducting in-depth research into effective methods for cultivating innovative
practical skills among electrical engineering students at higher vocational colleges, and
analyzing the current state, influencing factors, and improvement measures, will pro-
vide valuable insights for enhancing the quality of vocational education and positively
contribute to the development of the electrical industry!!l.

1.2  Integration and Innovation

The integration of professional education and entrepreneurship education is grounded
in the foundational role of professional education, with entrepreneurship education
serving as an extension at a more advanced level. Entrepreneurship serves as the means,
while professional education forms the bedrock upon which entrepreneurship education
is built. The realization of innovation and entrepreneurship education is achieved
through extensive practical activities, whereas professional education equips students
with the expertise to understand, analyze, and address problems within their field. This
study explores a teaching model of specialized innovation and integration that offers a
novel approach for cultivating applied higher vocational talents. The "specialized inno-
vation and integration" model ensures that electrical professional education and inno-
vation and entrepreneurship education are deeply rooted in the electrical engineering
domain and continuously integrated. By adjusting and optimizing the relationship be-
tween these two educational components, they can mutually reinforce each other and
leverage their respective strengths!?.

1.3  Innovative and Entrepreneurial Thinking

Innovative and entrepreneurial thinking signifies the ability to transcend conventional
thought patterns and accurately identify development opportunities. Innovative think-
ing involves breaking free from traditional cognitive constraints, embracing novel con-
cepts, activities, and methodologies to adapt to an ever-evolving social environment.
This process is grounded in the accumulation of experience, knowledge, and scientific
reasoning, which enables individuals to challenge established norms, explore alterna-
tive approaches, and uncover new insights. Entrepreneurship, on the other hand, entails
leveraging one's knowledge and resources to generate optimal social, economic, and
cultural value. Through this analysis, it becomes evident that innovation and entrepre-
neurship are inherently interconnected.
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2 The Current Status of Innovative Practical Abilities
Among Electrical Engineering Majors in Higher
Vocational Colleges

In higher vocational colleges, the traditional training model for electrical engineering
majors has predominantly emphasized the transmission of theoretical knowledge while
neglecting practical components. This imbalance results in a deficiency of practical ex-
perience and innovation capabilities when students encounter real-world engineering
challenges, making it difficult to meet industry demands. The curriculum is often struc-
tured around single-discipline courses, which hinders effective interdisciplinary inte-
gration and restricts the development of students' comprehensive abilities. In response,
numerous higher vocational colleges have initiated explorations into the "integration of
production and education" model. By fostering school-enterprise cooperation, intern-
ships, and training programs, these institutions aim to incorporate enterprise needs into
the curriculum system, thereby enhancing students' practical skills and innovation
awareness. However, the current model still encounters challenges such as inadequate
enterprise participation and a disconnect between course content and actual industry
requirements, necessitating further in-depth analysis and reform!,

3 Analysis of Factors Influencing Innovation Practice
Ability

3.1 Curriculum Design

The curriculum design is a fundamental element in cultivating the innovative practical
abilities of electrical engineering students at higher vocational colleges. A well-struc-
tured curriculum should integrate professional characteristics with industry require-
ments, emphasizing the balance between theoretical knowledge and practical applica-
tion to ensure both relevance and forward-thinking. For instance, advanced courses
such as intelligent electronic technology and the Internet of Things should be intro-
duced to foster students' innovative awareness and practical skills. Additionally, the
proportion of practical components should be enhanced, with systematic practical
courses like project-based training and enterprise internships designed to develop stu-
dents' problem-solving capabilities. Interdisciplinary learning and collaboration are
also encouraged to enhance students' comprehensive qualities, enabling them to apply
multidisciplinary knowledge flexibly when addressing complex engineering chal-
lenges.

3.2 Practical Teaching

Practical teaching plays a crucial role in enhancing the innovative practical abilities of
electrical engineering students at higher vocational colleges. Through practical teach-
ing, students can transform theoretical knowledge into practical skills, thereby improv-
ing their hands-on ability and fostering innovative thinking. Currently, many higher
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vocational colleges employ project-driven and case analysis methods to stimulate stu-
dents' creativity and practical skills. However, practical teaching faces several chal-
lenges, including inadequate practice facilities, varying instructor expertise levels, and
low student engagement. To address these issues, schools should increase investment
in practical teaching resources, strengthen school-enterprise partnerships, and establish
comprehensive practice platforms. Teachers must update their knowledge structures,
provide stronger guidance, and encourage innovative thinking and independent learn-
ing. Effective practical teaching reforms lay a solid foundation for nurturing the inno-
vative abilities of electrical engineering students, adapting to the rapidly evolving de-
mands of science and technology and industry.

3.3  School-Enterprise Cooperation

School-enterprise cooperation is an essential approach to enhancing the innovation and
practical abilities of electrical engineering students at higher vocational colleges. With
the development of the economy and society, there is an increasing demand for indi-
viduals who possess both practical skills and an innovative spirit. School-enterprise
cooperation provides students with real-world practical environments, helping them
understand the integration of curriculum content and practical applications. Through
close collaboration with enterprises, vocational colleges can jointly develop curricula
and design teaching plans that align with industry needs, promoting educational reform
and updating content. Enterprises offer internship positions for students to participate
in course design and implementation, ensuring that the curriculum remains cutting-edge
and practical. The involvement of industry experts provides students with valuable in-
dustry experience and career guidance, stimulating their interest in learning and inno-
vative thinking. School-enterprise cooperation also supplies high-quality talent to en-
terprises, achieving mutual benefits!*,

4 The Impact of Curriculum Reform on the Cultivation of
Innovative Practical Ability

4.1 Reform of Course Content

In higher vocational colleges' electrical engineering programs, reforming course con-
tent is a critical step in enhancing students' innovative practical abilities. Traditional
curricula often emphasize theoretical knowledge but lack practical application compo-
nents, which can hinder the development of students' innovative thinking and practical
skills. Therefore, curriculum content reform should focus on aligning with actual in-
dustry needs, thereby increasing the practicality and applicability of the courses.

The "professional integration" course structure comprises three main components:
foundational professional courses, specialized core courses, and advanced elective
courses. Foundational professional courses provide essential theoretical knowledge rel-
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evant to telecommunications majors. Specialized core courses cover key areas that fos-
ter students' practical skills and innovative spirit. Advanced elective courses aim to
broaden students' knowledge and skill sets(see Fig. 1).
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Fig. 1. A diagram illustrating this course architecture.

4.2  Innovation in Teaching Methods

As teaching reforms deepen in higher vocational colleges' electrical engineering pro-
grams, innovative teaching methods have become crucial for improving students' prac-
tical innovation capabilities. The shift from traditional didactic instruction to student-
centered active learning is essential. Introducing project-based learning allows students
to identify and solve real-world problems, thereby enhancing their innovative thinking.
Case studies can effectively stimulate interest and develop critical thinking and practi-
cal skills through the analysis of real-world scenarios. Additionally, teachers should
encourage group discussions to facilitate the exchange of ideas. Integrating multimedia,
network technology, and other modern information tools into teaching can increase stu-
dent engagement and interaction, thus boosting motivation. Extracurricular practical
activities, such as participation in competitions or projects, not only enhance hands-on
skills but also foster teamwork. In summary, innovative teaching methods significantly
improve the innovative practical abilities of students in higher vocational colleges' elec-
trical engineering programs, laying a solid foundation for their future career develop-
ment(see Fig. 2).



Research on the Cultivation of Innovation Ability in the Practice 101

Realistic Work Environment
Perception of Pressure
Human

" development

Industry Context Analysis necessitates an
authentic

environment.

Actual Job Responsibilities
Interpersonal Dynamics

Fig. 2. Actual Environmental Influences on Personal Development

4.3  Construction of Evaluation System

The development of a curriculum evaluation system is a critical component in enhanc-
ing the innovation and practical skills of electrical engineering students in higher voca-
tional colleges. A well-designed and rational evaluation framework not only compre-
hensively reflects students' learning outcomes but also drives continuous improvement
in teaching quality.

Students are expected to address multi-dimensional real-world challenges encoun-
tered during the design and implementation of innovative and entrepreneurial projects.
This process should authentically demonstrate the technical competencies acquired
through classroom instruction and hands-on practice, integrating theoretical knowledge
with practical innovation to achieve meaningful application. Instructors should move
beyond rote knowledge transmission, closely aligning teaching content with practical
issues, implementing diverse evaluation methods that assess students' abilities and qual-
ities demonstrated in solving innovative and entrepreneurial tasks. The focus should be
on evaluating the enhancement of practical application skills rather than mere theoret-
ical memorization®!.

The evaluation approach for student coursework should transition from static assess-
ment to comprehensive evaluation. Specifically, assessment methods and content can
be flexible and varied, including experiences such as visiting off-campus enterprises,
participating in simulated company recruitment exercises, writing personal resumes,
preparing business plans for entrepreneurial projects, obtaining completion certificates
from school innovation and entrepreneurship training camps, acquiring company reg-
istration licenses, preparing presentations for innovation and entrepreneurship compe-
titions, creating industry competition or training videos, maintaining work logs during
working days, designing electronic product hardware circuit diagrams, documenting
production procedures, etc.

By documenting the learning and growth processes of students within specialized
and integrated environments, their true learning situations can be comprehensively
evaluated based on rich entrepreneurial achievements. The evaluation system should
be closely aligned with curriculum reform and adjusted promptly according to changes
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in teaching content and objectives to ensure its effectiveness and adaptability. Lever-
aging the insights of enterprises and industry experts in formulating and implementing
curriculum evaluations will help schools better align with market demands, thereby en-
hancing the relevance and practicality of talent cultivation. Establishing a scientific and
reasonable curriculum evaluation system can effectively promote the improvement of
innovation and practical skills among electrical engineering students in higher voca-
tional colleges, laying a solid foundation for their future career development®],

5 Conclusion

This paper conducts an in-depth investigation into the development of innovative prac-
tical skills among electrical engineering students in higher vocational colleges. By an-
alyzing the current training models and the status of students' innovative practical abil-
ities, it is evident that while some institutions have achieved certain successes in cur-
riculum design and practical instruction, numerous challenges remain. These chal-
lenges include inadequate practical components and insufficient collaboration between
schools and enterprises. The factors influencing students' innovative practical abilities
primarily encompass the rationality of curriculum design, the efficacy of practical
teaching methods, and the strength of school-enterprise partnerships.

In response to these issues, this paper underscores the significance of curriculum
reform, which includes optimizing curriculum content, innovating teaching methodol-
ogies, and establishing a robust curriculum evaluation system. Through the integration
of diverse teaching strategies such as innovation-driven practices, students' practical
capabilities can be significantly enhanced. Moreover, exploring new models of school-
enterprise cooperation is essential for fostering students' innovative practical skills.
Deepened collaboration can facilitate the integration of industry and education, thereby
providing students with broader and more comprehensive practical platforms.

In conclusion, reinforcing practical teaching, enhancing school-enterprise coopera-
tion, and reforming the curriculum system will offer more effective support for culti-
vating the innovative practical abilities of electrical engineering students in higher vo-
cational colleges.
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