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Abstract. This article focuses on the integration path of practical teaching in 

electrical and electronic technology and ideological and political education. With 

the cultivation of engineering ethics as the core goal, it analyzes the lack of 

engineering ethics education in current practical teaching, and proposes a three-

dimensional integration strategy of "content - method - evaluation". By exploring 

the ideological and political elements in electrical and electronic practice, it 

builds a case teaching library, an interactive simulation platform, and a multi-

dimensional evaluation system, achieving the collaborative educational effect of 

knowledge imparting, skill training, and value guidance, and providing a 

reference model for the integration of ideological and political education in 

practical teaching of engineering disciplines. 
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1 Introduction

1.1 Research Background 

With the continuous advancement of the new engineering education, engineering 
education has shifted from a "knowledge-oriented" model to a "competency-oriented" 
one. Engineering ethics, as an important component of engineers' core competencies, 
its training quality directly affects the social value and safety bottom line of engi-
neering practice. Electrical and electronic technology, as a basic course for engineering 
majors, its practical teaching covers aspects such as circuit design, equipment debug-
ging, and system development, and contains abundant ethical educational resources 
such as safety responsibilities, quality integrity, and innovative spirit.[1] 

In 2020, the "Guidelines for the Construction of Ideological and Political Education 
in Higher Education Courses" clearly stated that "ideological and political education 
should be integrated into the entire process of subject and discipline teaching", and 
engineering-related majors need to "strengthen students' education in engineering 
ethics."[2] 

© The Author(s) 2025
Y. Ping et al. (eds.), Proceedings of the 2025 International Conference on Education Research and Training
Technologies (ERTT 2025), Advances in Social Science, Education and Humanities Research 968,
https://doi.org/10.2991/978-2-38476-479-2_12

https://doi.org/10.2991/978-2-38476-479-2_12
http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-38476-479-2_12&domain=pdf


Research on the Integration Strategy of Ideological and Political …             105

However, in the current practical teaching of electrical and electronic technology, 
there are problems such as "emphasizing skill training while neglecting value guid-
ance" and "the integration of ideological and political elements being too mechanical", 
which leads to students having weak engineering ethics awareness and making it dif-
ficult for them to deal with ethical dilemmas in complex engineering practices.[3] 

1.2 Research Significance 

Establish a mechanism for integrating practical teaching with ideological and political 
education, enrich the theoretical framework of engineering ethics education, and pro-
vide methodological support for the ideological and political education in engineering 
courses. Through the implementation of specific integration strategies, enhance stu-
dents' engineering ethics literacy, and cultivate high-quality engineering talents with 
both professional competence and social responsibility.[4] 

1.3 Current Research Situation in China and Abroad 

The ABET accreditation in the United States regards "ethical responsibility" as a core 
indicator of engineering education. The "dual system" education in Germany empha-
sizes responsibility education in practice. Tokyo Institute of Technology in Japan 
incorporates the "Engineer's Oath" into the pre-experiment ceremony to strengthen 
professional ethical identity; Aachen University of Technology in Germany strength-
ens electrical safety standards in experimental classes; Delft University of Technology 
in the Netherlands introduces life cycle analysis in power electronics experiments.[5]  

Domestic research in China focuses on the construction of the curriculum-based 
ideological and political education system. For instance, Harbin Institute of Technol-
ogy integrates the spirit of aerospace into the practical teaching of electrical engi-
neering. At the University of Three Gorges, in the single-chip microcomputer course, 
an engineering ethics scoring item is added to the comprehensive assignment, requiring 
students to analyze ethical factors such as energy conservation, environmental protec-
tion, and law, and prohibiting plagiarism[6].Xi'an Jiaotong University discusses "big 
data discrimination" and other internet ethics issues in its "Engineering Ethics" course. 

2 The Connotation and Internal Logic of Engineering 
Ethics 

2.1 The connotation of engineering Ethics 

The engineering ethics in the practical teaching of electrical and electronic technology 
refers to the moral principles and behavioral norms that students should follow in 
engineering practice, covering aspects such as responsibility, integrity, environmental 
protection, and innovation ethics. Regarding responsibility ethics, it mainly involves 
responsibilities related to life safety and social public interests (such as safety protec-
tion in circuit design); for integrity ethics, it mainly concerns the authenticity of data 
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and the reliability of results (such as the recording and analysis of experimental data); 
for environmental ethics, it mainly involves energy conservation and emission reduc-
tion, as well as green design (such as the development of low-power circuits); for 
innovation, it mainly involves respecting intellectual property rights and avoiding the 
abuse of technology (such as the originality of circuit design structure). The ideological 
and political elements contained in the practical teaching of electrical and electronic 
technology are shown in Table 1. 

Table 1. Thought-Political Elements in Practical Teaching. 

Practical Session Core skills 
The ideological and political ele-
ments contained therein 

Circuit connection Standard operation 
Safety awareness and meticulous
attitude 

Fault diagnosis Problem solved 
Responsibility and commitment,
critical thinking 

Comprehensive Project
Design 

System develop-
ment 

Innovative spirit, teamwork collabo-
ration 

Writing of Experimental 
Report 

Data presentation Integrity and the spirit of science 

2.2 The Inherent Logic of Integration 

(1) The practical teaching objectives and the ideological and political objectives jointly 
serve the student cultivation. 

(2) The technical specifications in the practice of electrical and electronic engi-
neering inherently possess ethical attributes (such as safety standards, which represent 
the minimum ethical requirements). 

(3) The decision-making and judgment in practical operations (such as scheme se-
lection) involve ethical considerations, providing a natural scenario for ideological and 
political education.[7] 

3 Problems in Engineering Ethics Cultivation in Current 
Electrical Engineering and Electronics Practical 
Teaching 

3.1 Misalignment of Teaching Objectives 

There is an excessive emphasis on "operational proficiency" and "experimental success 
rate", while neglecting the discussion of ethical issues such as "why this operation is 
done this way" and "the consequences of operational errors". For instance, when stu-
dents conduct experiments related to electrical work, they strive for perfect and accu-
rate data and deliberately modify the measurement results without anyone pointing out 
the inappropriate actions. 
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3.2 Disconnected Content Design 

The ideological and political elements are completely separated from the professional 
content. For instance, only at the beginning of the course is the phrase "Safety First" 
emphasized, without integrating the analysis of specific circuits (such as high-voltage 
circuits) to discuss safety responsibilities. There is a lack of a case library of engi-
neering ethics, making it difficult for students to link abstract ethical principles with 
specific practices. 

3.3 Monotonous Teaching Methods 

The practical teaching mainly consists of "teacher demonstration - student imitation", 
lacking interactive and exploratory ethical discussions; the practical assessment fo-
cuses on outcome evaluation (such as whether the circuit is working properly), without 
incorporating the ethical dimension (such as the safety argumentation of the design 
plan). 

3.4 Insufficient Standardization of the Operation Process 

During the experimental operation phase, students often exhibit behaviors that deviate 
from the established experimental procedures. Specifically, they randomly plug and 
unplug circuit components. For example, they directly plug and unplug the terminal 
without following the power-off process or forcibly connect components without 
considering the interface matching requirements. Such operations not only easily cause 
physical damage to the internal circuits of the components but also may lead to the 
failure of precision components such as chips and capacitors due to instantaneous 
current impact, thereby affecting the continuity of the experimental process and in-
creasing equipment maintenance costs. 

3.5 Insufficient Teacher Quality 

Professional teachers lack the ability to teach engineering ethics and view the integra-
tion of ideological and political content as an "extra burden"; they also lack a 
cross-disciplinary teaching and research mechanism, resulting in insufficient collabo-
ration between ideological and political teachers and professional teachers. 

4 Strategies for Integrating Ideological and Political 
Education with Practical Teaching in Electrical and 
Electronic Technology 

4.1 Content Dimension: In-depth Exploration of Ideological and 
Political Elements 

Main examples are provided through the following 7 experiments: 
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(1) Measurement of voltage potential and external characteristics of power sources 
The integration of experimental ideological education includes: the spirit of 

craftsmanship, conducting the "1mV accuracy challenge", strengthening error analysis 
and repeated measurement training; technological self-reliance, comparing the per-
formance of benchmark source chips from China and abroad, analyzing the break-
throughs in Huawei's 5G power technology; green development, calculating through 
efficiency curves to establish the correlation between energy-saving design and the 
"dual carbon" goals. Set up a "National 5G Base Station Energy Efficiency Calcula-
tion" discussion session to achieve dual cultivation of professional skills and social 
responsibility. 

(2) Verification of Kirchhoff's Laws and Superposition Theorem 
The ideological and political elements that can be explored in practice include: 

scientific thinking, which can be explained by combining the academic attitude of 
German physicist Kirchhoff; systematic perspective, comparing "circuit node analysis" 
with "systematic governance", and extending the current conservation principle to 
social resource allocation issues. In terms of specific cases, the superposition principle 
can be used to interpret the development path of "introducing domestic technolo-
gy→absorbing→re-innovation". 

(3) Response Test of First-Order RC Circuit 
The ideological and political elements contained in this practice are mainly reflected 

in three aspects: engineering ethics, which can be demonstrated by discussing the safety 
threshold of delay circuits in medical equipment; innovative consciousness, which can 
be cultivated by comparing traditional RC timing with the domestic 555 chip solution; 
quality consciousness, starting from the influence of capacitor error on the time con-
stant, it can be extended to the precision requirements of "Made in China 2025". Spe-
cific cases can analyze the significance of the design of RC filtering parameters in the 
high-speed rail track circuit. 

(4) Diodes and Their Applications 
The ideological and political elements that can be integrated into the experiment 

include: in terms of technological self-reliance, analyze the event of diode embargo 
(such as the case of ZTE); in terms of intellectual property rights, compare the number 
of patents for Schottky diodes in China and abroad; in terms of professional ethics, 
discuss the harm of counterfeit diodes that are passed off as original ones. Specific 
examples: Group research on the breakthrough process of BYD IGBT chips. 

(5) Test of Common Emitter Single Transistor Amplifier Circuit 
This experiment contains the following ideological and political education points: 

The spirit of craftsmanship. Through the precise adjustment of the static operating 
point (such as fine-tuning the bias resistor to achieve the optimal Q-point), students can 
understand the strict requirements for parameter accuracy of aerospace-grade signal 
amplification circuits, and cultivate a rigorous experimental attitude. The spirit of 
contributing to science and technology for the country. Through the analysis of the 
generational evolution from vacuum tubes to transistors to domestic silicon carbide 
devices, combined with the case of Huawei's 5G base station low-noise amplifier 
domestic substitution, it demonstrates China's breakthroughs in RF front-end chips, and 
inspires students' sense of innovation and mission in technology. 



(1) Embedded teaching method based on experimental procedures 
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(6) Basic Combinational Logic Circuit Experiment 
This experiment incorporates the following ideological and political teaching points: 

Information security awareness. Through the application of gate circuits in encryption 
chips, it guides students to understand the importance of having core technologies 
under their own control; Engineering ethical responsibility. In the design of voting 
circuits, it emphasizes the anti-fraud mechanism to cultivate students' rigorous engi-
neering ethical perspective. Typical case: Analyzing how the combinational logic 
design in the Beidou navigation chip ensures the system's safety and reliability. 

(7) Analysis and Design of Combinational Logic Circuits 
This experiment highlights the following ideological and political points: Cultiva-

tion of systematic thinking, through the entire process from truth table to circuit im-
plementation training, demonstrating the complete technical path of "Made in China"; 
Teamwork spirit, taking CPU instruction decoders and other complex systems as 
examples, emphasizing the engineering methodology of modular division of labor. 
Typical case: Analyzing the key technological breakthroughs in the domestic design of 
the decoding unit of the Loongson processor. 

4.2 Methodological Dimension: Innovation of Multifaceted Teaching 
Models 

For example: During the test of the common emitter single transistor amplifier cir-
cuit. 

Preparation before the experiment: Play a segment of "The Development History of 
Semiconductor Devices in China", highlighting the research process of the domestic 
3DG series transistors. 

During the experiment: Adjustment of the static operating point, with the require-
ment that the Uce error be ≤ ±0.1V (corresponding to the spirit of craftsmanship) 

Data processing after the experiment: Maintain a rigorous, meticulous,
truth-seeking, and dialectical thinking style. 

(2) Case Teaching Method 
Build a "Ethical Dilemma Case Database", such as: To reduce costs, a certain en-

terprise used capacitors that were below safety standards, resulting in a product ex-
plosion. How to balance cost and safety? During the experiment, it was found that 
students were fabricating data. Should it be reported? 

Teaching process:Case presentation→Group debate→Teacher's evalua-
tion→Ethical principles refinement. 

(3) Project-driven Method 
Design "Traffic Signal Light Fault Detection Circuit". By correlating the detection 

accuracy requirements of traffic signal lights with public safety responsibilities, stu-
dents can simultaneously establish the professional ethics of "Technology must be for 
the good" when soldering circuit boards. The key is to enable students to understand 
that a qualified engineer strives for 100% reliability because 1% of errors can lead to 
100% of life tragedies. 
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4.3 Evaluation Dimension: Construction of a Multi-dimensional 
Assessment System 

The practical teaching assessment method for the Electrical and Electronic Technol-
ogy course can be implemented as shown in Table 2. 

Table 2. Evaluation and Assessment System. 

Evaluation di-
mension 

Evaluation content 
Evaluation 
method 

Percent-
age 

Skill operation 
Standardization level, fault resolu-
tion capability 

On-site opera-
tion assessment 

50% 

Ethical behavior 
Safety awareness, integrity record, 
teamwork collaboration 

Process observa-
tion + peer as-
sessment 

30% 

Experimental 
Report and Re-
flection 

Data processing capabilities, under-
standing and perception of engi-
neering ethics 

Report + De-
fense 

20% 

For example: In the "Design of Combinational Logic Circuits" experiment, an ad-
ditional "Ethical Defense" section was added. Students were required to explain how 
the design plan could avoid safety risks and establish technical reliability. 

5 Practical Guarantee Measures 

5.1 Deepen the Integration of Ideological and Political Education with 
Teaching Resources 

When compiling the experimental guidebook for electrical and electronic technology, 
not only should the integration points of ideological and political education be clearly 
marked in each experimental project's implementation steps, but also the scientific 
spirit, craftsmanship spirit, and sense of responsibility behind the experiments should 
be analyzed. For example, in the safety operation of circuits, the safety ethics of "life 
first" should be emphasized, and in the data recording process, the scientific attitude of 
"rigorous and realistic" should be integrated. At the same time, a "digital case library of 
engineering ethics in electrical and electronic technology" should be constructed. 
Besides including multimedia resources such as videos and animations, it should also 
be classified by themes such as "engineering safety", "environmental responsibility", 
and "technological innovation ethics", and include typical engineering cases at home 
and abroad (such as reflections on electrical accidents, breakthroughs in green energy 
technology, etc.), and update industry-leading cases regularly. A case analysis manual 
and discussion questions should be provided to facilitate teachers' flexible use in prac-
tical teaching. 
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5.2 Establish a Diversified Mechanism for Teacher Training and 
Collaboration 

When conducting the "dual-teacher training", a dual-track model of "theoretical study + 
practical practice" is adopted: professional teachers participate in the ideological and 
political education training program to systematically learn methods for extracting 
ideological elements and teaching integration techniques; ideological and political 
teachers are arranged to deeply participate in the entire process of practical teaching in 
the laboratories, familiarize themselves with the operation of electrical and electronic 
technology experiments and industry characteristics, and ensure that ideological 
guidance is in line with professional reality. On this basis, an ideological and political 
teaching team for electrical and electronic technology is established, and a regular 
discussion system (at least once a month for collective lesson preparation) is estab-
lished. Together, they jointly design "experimental operation + ideological enlight-
enment" dual-line teaching plans, develop ideological and political teaching
courseware and evaluation scales with professional characteristics. At the same time, 
the school-enterprise cooperation mechanism is deepened, and a "engineering ethics 
practice base" is jointly built with industry enterprises. Industry engineers are invited to 
share ethical decision-making cases in engineering design (such as product safety 
balance, energy conservation and emission reduction practices, etc.) through online 
lectures and on-site guidance, and jointly develop school-enterprise collaborative 
ideological and political practice projects, allowing students to understand ethical 
responsibilities in real engineering scenarios. 

6 Conclusion 

The three-dimensional integration strategy proposed in this paper, through content 
mining, method innovation and evaluation reform, has achieved the organic integration 
of practical teaching in electrical and electronic engineering and the cultivation of 
engineering ethics. The practice shows that this strategy can effectively enhance stu-
dents' ethical awareness and responsibility. It provides replicable experience for the 
ideological and political education of engineering professional courses. Future research 
can further explore: the application of artificial intelligence technology in the simula-
tion of engineering ethics scenarios; the differences and integration paths of engi-
neering ethics education in cross-cultural contexts, etc. 
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