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Abstract Induced electric fields are an important yet challenging topic in undergraduate elec-
tromagnetism. In current teaching, the quantitative determination of induced electric fields is
largely restricted to highly symmetric configurations, in which Faraday’s law of electromag-
netic induction can be applied directly. As a result, students have limited opportunities to ex-
plore the spatial distribution of induced electric fields in general cases. Based on the funda-
mental properties of induced electric fields and the field superposition principle, this paper de-
rives differential and integral expressions for the field intensity by constructing an analogy-
based model in which “magnetic current elements” generate “induced electric field elements”.
This method removes the restriction of high symmetry and provides an effective approach for
quantitatively analyzing induced electric fields in general configurations. Its application is il-
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lustrated through a circular “magnetic current” and a corresponding teaching framework is

proposed. This work can serve as an extension to college physics teaching, helping students
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deepen their understanding of the nature of electromagnetic induction while fostering scientific

reasoning and inquiry skills.

Key words induced electric field; superposition principle of electric field intensity; Faraday’s

law of electromagnetic induction; pedagogical analogy; college physics curriculum
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