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Abstract

Aiming at the problems in the teaching of Fundamentals of Circuit Analysis, such as isolated knowledge
points, lack of engineering mainline and insufficient personalized guidance, this paper proposes
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reconstructing the curriculum content with the wireless power transfer (WPT) system as the main
thread. Breaking the linear order of traditional chapters, five progressive simulation tasks are de-
signed around five functional modules: coil modeling, resonance analysis, power transfer, equiva-
lent transformation and transient protection. These tasks cover core knowledge points including
circuit models, equivalent transformation, sinusoidal steady state, resonance, mutual inductance
and first-order transients, with Al-assisted teaching introduced. In a pilot class of 78 students ma-
joring in measurement and control engineering, the average score of the final written examination
increased by 6.7 points, the excellent rate of comprehensive design rose by 19%, and students’
recognition rate of “deeper understanding of circuit theory” increased from 68% to 92%. Practice
shows that this mode significantly improves students’ overall mastery of the knowledge system and
engineering practice ability.
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Figure 1. Overall framework of “WPT Project + Al-Assisted” teaching mode
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Table 1. Mapping between traditional knowledge modules and WPT systems
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