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Teaching Reform and Practice of the '""One Body, Two Wings, Three Stages' Electronic
Circuit Course Oriented to Ability Leap

Nian Guijun, Che Xiaolei

College of Physics, Jilin University, China Jilin Changchun 130021

Abstract: Electronic Circuits is a core course bridging basic theories and engineering applications for physics majors
at Jilin University. In response to prevalent problems plaguing this course at domestic universities—overemphasis
on theory at the expense of practical training, fragmented teaching content, monotonous teaching formats, superficial
practical training, and rigid assessment methods—the university's teaching team aims to cultivate interdisciplinary and
innovative physics talents. Drawing on blended learning and science & innovation-based education concepts, the team
has established a new teaching model for Electronic Circuits dubbed "One Core, Two Wings, Three Stages", which
facilitates progressive improvement of students' capabilities. This research defines four core educational objectives
and targets four critical pain points: fragmented teaching systems, inadequate cultivation of high-order competencies,
insufficient integration of theoretical learning and practical training, and simplistic assessment and evaluation
mechanisms. Two reform implementation pathways have been designed accordingly. First, an adaptive learning system
is constructed by integrating massive open online courses (MOOCs) with visualized knowledge graphs to address
disjointed knowledge points and inefficient self-directed learning. Second, a three-stage progressive practical teaching
chain of "Competitions — Projects — Industry-Education Integration" is developed. Leveraging disciplinary competitions,
college students' innovation and entrepreneurship training programs, and jointly built practical courses with enterprises,
the system hierarchically develops students' engineering innovation capabilities. The reform features three layers
of innovations: innovative teaching model, original teaching methodologies, and a collaborative talent cultivation
mechanism. It has built a three-dimensional education system that integrates online and offline learning, in-class and
extracurricular activities, as well as university-enterprise collaboration. After 12 rounds of teaching practice, this model
has been fully implemented across the university, markedly improving students' circuit design and scientific innovation
practical abilities. The relevant online courses are open and shared with multiple universities, and this teaching reform

paradigm has been adopted by similar courses within the university. It can serve as a replicable practical reference
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for improving the teaching quality of physics and engineering courses at universities under the emerging engineering

education framework.

Keywords: Physics; Electronic circuits; Teaching method reform
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