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Teaching reform exploration of “Engineering Electromagnetics” based on knowledge graph and virtual

simulation

Yongjiang Jiang", Jinming Yao, Yan Yang, Wenfeng Zhang

College of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] “Engineering Electromagnetics” is a core foundational course for electrical engineering majors. The
abstract nature of its theoretical system, the complexity of its mathematical descriptions, and the demanding requirement
for spatial conceptualization have led to widespread student difficulties characterized by “challenging cognition, superficial
understanding, and weak application” under traditional teaching models. To address this pedagogical challenge, this paper
constructs and implements a systematic teaching reform scheme that deeply integrates course knowledge graphs with
professional virtual simulation. The scheme first draws upon structured course design concepts to map a course knowledge
graph with the fundamental laws of electromagnetic fields as its trunk and engineering applications as its branches,
achieving a structured, visualized, and logically reorganized presentation of the teaching content. Subsequently, relying on
the self-developed “Linear Motor Numerical Simulation Experiment Platform”, it transforms abstract field distributions,
parameter couplings, and dynamic processes into interactive, real-time observable, and deeply explorable virtual simulation
experiments. The resulting blended teaching model of “theoretical graph navigation, virtual simulation verification, and
problem/project-driven learning” effectively bridges the cognitive path from abstract theory to engineering practice,
significantly enhancing students’ spatial imagination, systematic analysis, and innovative practical abilities. Practice
demonstrates that this reform not only improves teaching effectiveness but also provides a solid foundation in “field”
thinking and “simulation” skills for subsequent specialized courses such as “Electric Machinery”.
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