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Abstract

The course “Electromagnetic Fields and Electromagnetic Waves” is known for its highly theoretical
and abstract concepts, presenting significant learning challenges. This study implements a hands-
on learning model for the classroom that is based on interactive simulation applets, which require
no installation, and allow for interactive simulation of common electromagnetic phenomena di-
rectly through web browsers on computers or mobile devices. Through quantitative analysis and
qualitative analysis of 66 questionnaires collected from two consecutive teaching cycles, this study
empirically examined the effectiveness of the model. The results indicate significant improvements
(p < 0.05) in overall satisfaction, cultivation of comprehensive abilities and group cooperation. The
research demonstrates that easily accessible interactive simulation resources can effectively lower
the comprehension barrier for abstract concepts and promote active learning, thereby providing
an empirically validated and feasible pathway for the reform of hands-on learning in similar
courses.
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Figure 1. Examples modules of the hands-on learning. (a) Wave interactions; (b) Vector lines; (c) Intersection of two plane
waves; (d) Calculation of curls
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Figure 2. Sample questionnaire form
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Table 1. Summary of questionnaire results (twice for first term, 30 ppl/class; once for second term, 12 ppl/class)
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Table 2. Mann-Whitney U test results of key concerns
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LEE R IRt 190.0 0.017 * 0.274 54 12
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E: "p<0.05.
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