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Abstract

The course Engineering Electromagnetic Field involves abstract theories and extensive mathemat-
ical derivations, and students may therefore focus mainly on memorizing formulas rather than de-
veloping a deeper understanding of the underlying concepts. To address the limited visualization
in classroom teaching, the insufficient connection with engineering applications, and the lack of
support for after-class practice, this study introduces electromagnetic simulation into the course
and develops a teaching model that combines classroom visualization demonstrations, after-class
project-based exploration, and theoretical verification. In terms of teaching design, simulation
cases and project tasks are developed around topics such as electrostatic fields, steady magnetic
fields, and quasi-static electromagnetic fields. In terms of teaching implementation, students are
guided to complete model simplification, simulation analysis, and error analysis through classroom
demonstrations, after-class modeling, report writing, and oral presentations. Preliminary results
indicate that this teaching model helps students understand abstract concepts in electromagnetic
field theory and leads to positive improvements in indicators related to course learning outcomes
and practical abilities. This study may provide a useful reference for improving the teaching of re-
lated courses.
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Figure 1. Simulation-assisted and inquiry-based project practice teaching model
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Figure 2. (a) Schematic diagram of the grounded metal slot, (b) potential and electric field line distribution of grounded metal
slot
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Figure 3. Schematic diagram of skin effect model
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Figure 4. Surface current distribution results
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Table 1. Simulated and theoretical skin depths of aluminum, copper, and carbon steel at different frequencies
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P /Hz R (D7 B /PR )/mm (15 B /PR )/mm AN (15 B/ )/mm
50 11.535/11.546 9.349/9.346 0.924/0.919
103 2.585/2.582 2.089/2.090 0.205/0.205
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