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Abstract

Electrodynamics is a core fundamental course for engineering majors including Electronic Infor-
mation, Communications and Physics. Focusing on abstract field theory and complex vector deriva-
tion, the course faces typical teaching challenges such as abstruse theories, difficult mathematical
deduction, and disconnection between theories and engineering applications. The traditional in-
doctrination teaching model can hardly satisfy the talent training requirements of engineering ed-
ucation accreditation for cultivating students’ high-order engineering capabilities under the back-
ground of Emerging Engineering Education. Supported by the Outcome-Based Education (OBE) phi-
losophy, this paper adheres to the core educational logic of “student-centered, outcome-oriented
and continuous improvement”. By integrating the advantages of online autonomous learning and
offline in-depth discussion, an integrated blended teaching system suitable for the characteristics
of the Electrodynamics course is constructed. Following the OBE backward design framework, the
teaching design is carried out from four dimensions: defining course learning outcomes, modular
reconstruction of teaching content, reengineering of full-cycle online and offline teaching processes,
and establishment of a diversified closed-loop evaluation system. Controlled teaching experiments
are implemented to verify the effectiveness of the teaching reform. Practical results demonstrate
that the proposed teaching model can effectively tackle the deficiencies of traditional teaching,
greatly improve students’ command of theoretical knowledge, practical ability in electromagnetic
engineering analysis and innovative scientific research thinking. It can also provide a replicable and
promotable practical paradigm for the teaching reform of similar abstract theoretical basic profes-
sional courses in universities.
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