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1. Introduction

The integration of new-generation technologies such as information and communication technology, artificial intelli-
gence, and advanced manufacturing has paved the way for intelligent manufacturing (Liu Q., 2020). This has introduced
new ideas, models, technologies, and applications to the manufacturing industry. The rapid development of China's intel-
ligent manufacturing industry, driven by national policies and industrial technology upgrades, has had a profound impact
on the division of labor within the industry (Qi Y. & Xu K., 2022). As the manufacturing industry continues to grow and
technology evolves, the demand for skilled individuals is changing. Traditional education models are insufficient to meet
the talent requirements of enterprises, leading to a disconnect between industry and education that hinders industry de-
velopment (Wen S., 2023). Therefore, the integration of industry and education has become one of the important direc-
tions for educational reform.

In order to align with the "National Pilot Implementation Plan for the Integration of Industry and Education", Chang-
zhou Institute of Technology focuses on promoting educational reform through the integration of industry and education
and cooperation between the university and enterprises. This article aims to explore the reform of the advanced
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manufacturing technology curriculum teaching based on the integration of industry and education, with the goal of im-
proving students' practical abilities and employability, and cultivating high-quality talents (Ke J., 2021).

This research is of great significance for promoting higher education reform, improving manufacturing talent training,
and promoting industrial upgrading, and economic development. Through the integration of industry and education, the-
oretical knowledge and practical skills can be better combined to cultivate talents with an innovative spirit and practical
abilities. At the same time, it can also promote communication and cooperation between the industry and education,
providing a beneficial exploration for the positive interaction between industry and education (Wang X., 2023).

2. Current Situation of Teaching Reform in Advanced Manufacturing Technology Courses

In order to cultivate talents that meet market demand, educational institutions and the business community have begun
to strengthen the integration of industry and education, combining practical teaching with enterprise practices In terms of
the reform of advanced manufacturing technology curriculum teaching, some universities have begun to explore new
teaching models and methods, such as online education, virtual laboratories, and practical teaching, to improve students'
practical and innovative abilities. At the same time, some universities actively cooperate with enterprises to carry out
industrial technology research and technology transfer, promoting industrial upgrading and talent training.

Advanced manufacturing technology will gradually achieve digitization, networking, intelligence, and service orienta-
tion with the continuous development of intelligent manufacturing, the Internet of Things, and artificial intelligence tech-
nologies. This will pose higher requirements for the integration of the industry and education. In the future, the model
needs to be more closely integrated with enterprise practices and student practices, to promote industry-academia coop-
eration (Long B., Cao X., & Gao S., 2021).

Some companies have already started to explore the integration of industry and education models. For example, some
companies open their own practice sites to university students, allowing them to experience the practical environment
and workflow of the company firsthand. Some companies also collaborate with universities to conduct research and jointly
develop new technologies and products. These practical experiences can provide valuable references for the promotion
and practice of the model.

3. Exploration of Teaching Reform of Advanced Manufacturing Technology Course Based on
Integration of Industry and Education

Traditional technical education courses often focus on the imparting of theoretical knowledge while lacking opportu-
nities for practical operation. However, learning advanced manufacturing technology requires students to have certain
practical abilities. Therefore, the teaching reform of advanced manufacturing technology courses based on the integration
of industry and education has emerged. This reform combines course content with actual industry needs and improves
students' learning effectiveness and professional abilities through practical operations and internships.

3.1 Research Design

This study adopts an experimental design method to reform the advanced manufacturing technology course through
the integration of industry and education, in order to explore the impact on student learning effectiveness and professional
abilities. The specific experimental design is as follows:

(1) Experimental setup: Students are randomly divided into an experimental group and a control group. The experi-
mental group receives teaching based on the integration of industry and education, while the control group receives tra-
ditional teaching.

(2) Course arrangement: Both groups of students receive the same advanced manufacturing technology course, with
the experimental group adding an industry practice component.

(3) Data collection: Data is collected through questionnaires, exam scores, practical performance, and other methods.

(4) Data analysis: Statistical methods are used to analyze the data and compare the differences between the experimental
group and the control group in terms of learning effectiveness and professional abilities.

3.2 Research Sample

This study selected students majoring in mechanical manufacturing, and automation from the College of Aerospace
and Mechanical Engineering at Changzhou Institute of Technology as the research subjects. The experimental group
received a teaching reform of advanced manufacturing technology courses based on the integration of industry and edu-
cation, including theoretical learning and practical operations, and collaborated with relevant companies for internships
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and practical training. The control group received traditional technical education courses focusing only on the imparting
of theoretical knowledge. During the study, we conducted comprehensive evaluations of the learning effectiveness and
professional abilities of the two groups of students.

3.3 Data Collection and Analysis

Data collection includes questionnaires, exam scores, and practical performance, among other aspects. Various meth-
ods are used to collect data on students' learning effectiveness and professional abilities. Data analysis is conducted using
statistical methods to compare the differences between the two groups in terms of learning effectiveness and professional
abilities and to explore the impact of the integration of industry and education on students.

4. Research Results

In terms of learning outcomes, we compared the learning effects of the two groups through methods such as exam
scores and comprehensive evaluations. The results showed that students in the experimental group performed significantly
better than those in the control group in terms of theoretical knowledge mastery. Additionally, students in the experimental
group also demonstrated higher levels of practical operational abilities. This indicates that the teaching reform of advanced
manufacturing technology courses based on the integration of industry and education can effectively improve students'
learning outcomes.

In terms of vocational abilities, we compared the performance of the two groups through internships, practical training,
and feedback from companies. The results indicated that students in the experimental group exhibited higher vocational
and adaptability abilities during internships and practical training. At the same time, companies also provided more pos-
itive evaluations of students in the experimental group. This suggests that the teaching reform for advanced manufacturing
technology courses can effectively enhance students' vocational abilities.

Through studying the application effects of the model in the teaching of advanced manufacturing technology courses,
it was found that this model can effectively improve students' interest and motivation in learning, and promote the en-
hancement of their comprehensive qualities and practical abilities. Moreover, this model can also meet the talent demands
of companies, improving their production efficiency and competitiveness.

During the implementation of the model, students generally provided positive feedback and evaluations of this model.
Students believed that this model allowed them to better understand the actual situations and demands of companies,
helping to improve their employability. Additionally, students also believed that this model could enhance their practical
abilities and comprehensive qualities, benefiting their future career development.

Companies also provided positive feedback and evaluations of the teaching model. They believed that this model could
provide more practical opportunities and help cultivate talents that meet their demands. Furthermore, companies also
believed that this model could improve their production efficiency and competitiveness, contributing to their sustainable
development.

Through analyzing the comparative experimental results, it can be concluded that the teaching reform of advanced
manufacturing technology courses based on the integration of industry and education can significantly improve students'
learning outcomes and vocational abilities. This reform combines theoretical knowledge with practical operations, ena-
bling students to grasp advanced manufacturing technology better and possess practical operational capabilities. Addi-
tionally, collaboration with companies provides students with more internship and practical training opportunities, further
enhancing their vocational abilities.

5. Discussion and Analysis
5.1 Advantages and limitations of the integration of industry and education teaching model

The advantages of the teaching model are as follows:

(1) Cultivating students' practical application abilities: The integration of industry and education teaching models can
combine the theoretical knowledge learned by students with practical applications, allowing students to learn through
practice and cultivate their practical application abilities.

(2) Improving students' employability: The teaching model provides students with exposure to real-world business
environments and helps them understand the needs of the industry, thus better adapting to the job market and enhancing
their employability.

(3) Promoting cooperation between schools and businesses: The teaching model facilitates cooperation between
schools and businesses, allowing businesses to understand students' abilities and qualities better, and enabling schools to
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understand the needs of businesses better, thereby cultivating talents that meet market demand more effectively.

The limitations of the teaching model are as follows:

(1) Inadequate teaching resources: The teaching model requires a joint investment of teaching resources from schools
and businesses, but some schools and businesses lack sufficient teaching resources to implement this model.

(2) Possibility of a narrow focus on specific fields: The demands of businesses and the teaching objectives of schools
may not align completely, which may result in the integration of industry and education teaching model being able to
cultivate talents only in specific fields and not fostering diversified talents.

(3) Insufficient practical opportunities for students: Some businesses may not be able to provide enough practical op-
portunities, preventing students from truly experiencing the actual work environment and content, thus affecting their
practical abilities.

5.2 Future development directions of the integration of industry and education teaching model

Firstly, schools and businesses should strengthen cooperation, jointly invest in teaching resources, and improve the
quality of teaching. Secondly, digitalized teaching can help students better understand the needs and actual working en-
vironments of businesses, while also enabling businesses to better understand students' abilities and qualities. In addition,
schools and businesses should make joint efforts to cultivate diversified talents to meet the demands of different fields.

5.3 Insights from the teaching reform of advanced manufacturing technology courses

Firstly, advanced manufacturing technology courses should emphasize practical teaching, enabling students to learn
through practice and cultivate their practical application abilities. Secondly, schools and businesses should strengthen
cooperation, jointly invest in teaching resources, and enhance the quality of teaching. Finally, digitalized teaching can
help students better understand the needs and actual working environments of businesses, while also enabling businesses
to better understand students' abilities and qualities.

6. Conclusion and Prospects

The reform of the advanced manufacturing technology curriculum has achieved significant results in learning outcomes
and vocational skills. This reform has not only improved students' theoretical knowledge but also developed their practical
skills and vocational abilities (Wang Q et al., 2022). However, in order to further promote and apply this reform, we need
to strengthen cooperation with enterprises and provide more internship and practical training opportunities to meet the
market demand for high-quality technical talents.

6.1 Research Conclusions

(1) The reform of advanced manufacturing technology curricula can effectively improve students' practical skills and
comprehensive qualities, enabling them to better adapt to the needs of the modern manufacturing industry.

(2) The model can promote cooperation between enterprises and universities, enhance communication and collabora-
tion between the two sides, and achieve win-win talent development.

(3) Curriculum reform needs to fully consider industry needs and students' actual situations, focus on practice and skill
development, and strengthen teacher training and management, in order to improve the quality and effectiveness of cur-
riculum teaching.

6.2 Research Limitations and Future Research Directions

(1) This study only focuses on the research in advanced manufacturing technology curriculum, without involving the
integration mode in other disciplines. In the future, further research can be conducted on the integration mode of other
disciplines.

(2) This study only discusses the advantages and practical applications of the model, without addressing its existing
problems and challenges. Future research can further investigate the problems and challenges of the model and propose
corresponding solutions.

6.3 Practical Application Recommendations

(1) Universities should actively collaborate with enterprises to improve students' practical skills and comprehensive
qualities through the integration of industry and education models.
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(2) Universities should continuously optimize curriculum design and teaching methods based on industry needs and
students' actual situations, to improve the effectiveness of curriculum teaching.

(3) The government should formulate relevant policies and measures to support the development and promotion of this
model and promote talent development and industrial upgrading.
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