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Abstract: Emerging technologies such as big data, robots and artificial intelligence have 

become the focus of international competition, promoting the improvement and 

development of industries. The 2024 national education work conference in January 

pointed out that it is necessary to strengthen the link between science and education 

integration, industry-education integration, and talent training. Electrical and electronic 

engineering is the theoretical basis of various industries (e.g., electric power, mechanical 

electronics, chips et al.) and is related to a wide range of fields, so it is necessary to carry 

out the industry-education integration of electrical and electronic engineering. This paper 

focuses on the problems faced by industry-education integration, pays attention to the 

frontiers of industries, innovates the teaching modes, improves evaluation system of 

students, excites the learning enthusiasm of students, improves the innovation ability of 

students, and trains excellent engineering talents. 

1. Introduction 

In 2024, the national education work conference pointed out to deepen the integration of industry 

and education [1,2], and to promote the integration of “four chains” through technology transfer. In 

2011, University of Shanghai for Science and Technology (USST) was approved as the second 

batch of colleges and universities under the plan of excellence. In 2023, the action plan for high 

quality development of USST in three years (2024-2026) issued by the committee of the communist 

party of China (CPC) of USST and USST pointed out that, it is necessary to build the strong 

relationship between the industry-education integration and the science-education integration [3]. In 

2023, the implementation plan of labour education for students of USST issued by the Committee 
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of CPC of USST and USST pointed out that, it constantly deepens the industry-education 

integration and optimizes the talent training programs, curriculum contents and teaching modes. 

Electrical and electronic engineering [4,5] is the theoretical foundation of electric power, 

mechanical electronics, chips and other industries, involving a wide range of fields and a large 

number of enterprises with professional counterparts. In addition, electrical and electronic 

engineering is a compulsory course for majors of engineering such as mechanical design and 

manufacturing and automation, energy and power engineering, food science and engineering, etc., 

benefiting more students. In summarize, this study relies on electrical and electronic engineering, to 

carry out the teaching reform [6] of industry-teaching integration and collaborative education. 

2. Problems currently faced by industry-education integration for electrical and electronic 

engineering 

 

Figure 1: Problems currently faced by industry-education integration for electrical and electronic 

engineering 

(1) The absence of novel cases of application  

As shown in Figure 1,with the iteration of chips, computers and new energy (such as wind power, 

photovoltaic power, etc.), as well as the emergence of smart phones, smart homes and electric 

vehicles, these devices that utilize the theoretical foundation of electrical and electronic engineering, 

and combine with the Internet, artificial intelligence and advanced manufacturing technologies, play 

an increasingly important role in production and life, and create new demands for higher education. 

Based on above backgrounds, the content of electrical and electronic engineering gradually reveals 

the problems of lack of timeliness and practice, as well as the problems of emphasizing on theory 

and despising practice. However, the integration of industry and education can absorb the novel 

knowledge of the relevant industry in time, and constantly give the curriculum new content 

(including emerging technologies and social hotspots) to meet the students' thirst. 

(2) Industry-teaching integration needs to be further deepened 

At present, due to limited time in classroom, large content of curriculum and shortage of 

teaching aids, teachers mainly focus on the theoretical knowledge during the teaching process of 

electrical and electronic engineering, such as display of models, analyses of circuit and derivation of 

formula. There is a large gap between the teaching and engineering, meanwhile it is difficult to 

cultivate students' innovative thinking and practical ability. In addition, the visit of factory usually 
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makes no sense since the cooperation between school and enterprise is not close enough. Students 

cannot independently explore learning. 

(3) The lack of practice for the students’ evaluation 

Performance in classroom, assignments and grades in final exams are regarded as the main 

evaluation in electrical and electronic engineering, emphasizing on theory and despising practice. 

Performance in classroom, assignments and grades in final exams mainly assess the students' 

theoretical knowledge, while the proportion of practical ability is low, cutting-edge knowledge is 

not involved, and engineering is not connected with the teaching. Therefore, students are not 

enough motivated to learn. 

3. Corresponding explorations based on the electrical and electronic engineering 

(1) Focusing on the frontier of industries and enriching the cases of applications 

The traditional teaching content of Electricity and Electronics mainly focuses on theoretical 

knowledge, and less on production and life practice. Students are familiar with various types of 

problems, but are unable to solve practical problems. This study addresses the above problems, 

relying on DeepSeek, Unitree Go2-W robot dog, high-speed railroad, Huawei cell phone, DJI drone, 

BYD car and Xiaomi smart home and other “Chinese business cards”, to explore the knowledge 

related to the course, stimulate students' enthusiasm for learning, and help students to broaden their 

horizons and cultivate patriotism. At the same time, it is aimed at the fields of Internet, artificial 

intelligence and advanced manufacturing, which are closely related to electricity and electronic 

engineering, and this study takes this as the starting point to expand students' knowledge in an all-

round and multi-level way. 

(2) Establishing novel teaching modes as well as conducting industry-teaching integration and 

collaborative education 

The “five-step teaching method” is proposed to integrate teacher-student interaction and 

industry-education integration. This method takes social demand, industry-teaching integration, 

professional skills learning, and cultivation of engineering excellence talents as four entry points, 

and forms the four-step teaching mode of “collecting information before class - constructing 

theoretical knowledge system and applying it during class - industry-teaching integration and post-

course innovation - feedback on teaching - and collaborative cultivation”. Post-course innovation - 

teaching feedback - focusing on industry frontiers” teaching mode, the abstract Kirchhoff's law, 

Davening's theorem and the three-factor analysis method visualization, the complex three-stage 

tube amplifier circuit, integrated operational amplifier and combinational logic circuits 

physicalizing, the complex three-stage tube amplifier circuit, integrated operational amplifier and 

combinational logic circuits physicalizing. Physicalizing of complex three-stage tube amplifier 

circuits, integrated operational amplifiers and combinational logic circuits, deepening students' 

understanding and knowledge of professional knowledge, realizing on-campus resource integration, 

promoting in-depth school-enterprise integration, continuously broadening learning channels, 

enhancing students' ability to solve practical problems and innovation, and cultivating engineering 

talents of excellence. 

(3) Building the novel students’ evaluation systems as well as rectifying the misunderstanding of 

emphasizing on theory and despising practice 

The traditional evaluation of electrical and electronic engineering emphasizes theory but not 

practice. This study takes into account the above situation, takes into account the existing evaluation 

(such as attendance, classroom performance, assignments and final exams, etc.), introduces the 

evaluation of practical ability (such as enterprise internship, innovation and entrepreneurship 

competition for college students, and research reports on the application of electrical engineering 
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and electronics in the industry frontiers, etc.), and builds a diversified student evaluation system to 

investigate the students' research ability and knowledge application ability. We have constructed a 

diversified student evaluation system to examine students' research ability, knowledge application 

ability, practical ability and teamwork ability, and to improve students' comprehensive quality. 

4. Cases of applications 

For Chapter 8 (triodes and their amplified circuits) in electricity and electronic engineering, a 

simple fire alarm, as a teaching aid (shown in Figure 2), is designed and made by a triode, a 

photodiode, a resistor and a buzzer. When the lighter is lit, there is a beeping sound, which serves as 

a warning. 

The appearance of fire and beeping sound in the teaching aid makes students know the working 

principle of the triodes. Meanwhile, it greatly stimulates students’ interest, exhibiting a good 

teaching effect in the past three semesters. 

 

Figure 2: DIY teaching aids based on triodes 

5. Cases of applications 

(1) Proposing a new teaching mode and building a new students’ evaluation system 

The implementation of the “five-step” teaching methods and the new students’ evaluation 

systems is benefit to teacher-student communication and industry-education integration. They can 

improve students' innovation ability, researching ability, knowledge application ability, practical 

ability, teamwork ability, problem-solving ability, and build a theoretical foundation for teaching 

reform of electrical and electronic engineering. 

(2) Stimulating students' learning enthusiasm and developing students' innovative ability 

Based on the theoretical knowledge of electrical and electronic engineering, students can gain 

satisfaction and sense of achievement by applying what they have learned to practice, as well as 

understanding the frontiers of the industries. This greatly excites students' motivation and develops 

their innovative ability. 
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(3) Forming a training program for excellent engineering talents in electrical and electronic 

engineering 

For electrical and electronic engineering, we have cooperated with relevant enterprises to form a 

“three-in-one” cultivation model combining school education, enterprise cooperation and social 

practice. This will be applied to actual teaching and student cultivation, to promote industry-

education integration and collaborative education. 
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