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Abstract

Principles of Circuits is an important professional basic course for electrical engineering undergrad-
uates and a core component of Applied Electronic Technology Education. This program cultivates
“dual-qualified” educators—individuals who serve as both classroom teachers and skilled work-
shop technicians—aligning with the demands of modern technical education. The school is a local
applied university mainly focusing on engineering and specializing in the cultivation of advanced
applied talents (including vocational teacher training). By introducing an Al technology-assisted
teaching system, it is not only possible to plan personalized learning paths, provide customized
teaching content and difficulty adjustments based on students’ learning progress and abilities; but
also to conduct intelligent assessment and feedback, timely detect students’ learning effectiveness,
point out knowledge blind spots, and provide targeted reinforcement exercises. Moreover, the com-
bination of virtual laboratories and Al simulation tools enables students to conduct experimental
operations without physical circuits, enhancing their practical abilities. Quantitative data show that
the score rate of the experimental group in circuit analysis questions (95.3%) was significantly
higher than that of the control group (73.5%, p < 0.01). Under the teaching model that integrates
classic teaching with modern Al, the teaching effectiveness of Principles of Circuits is remarkable,
effectively achieving mutual improvement in teaching and learning, and also providing a model for
other similar universities.
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Figure 1. Diagram of teaching design
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Table 1. Evaluation results of course goal achievement degree
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Figure 2. Results of course objective achievements
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Figure 3. Virtual simulation experiment platform
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