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Teaching Innovation in Circuit Analysis: An Intelligence-Driven and Practice-
Oriented Approach to Establish a Closed-Loop Ecosystem of ”"Learning-
Practicing-Testing-Evaluating”

Wang Yanfang
Chongaqing Telecommunication Polytechnic College, Chongaing 402247

Abstract : Addressing the issues of fragmented learning, insufficient personalized provision, and a disconnect
between theory and engineering practice in traditional teaching of Fundamentals of Circuit Analysis,
this paper introduces a new closed-loop teaching model of "learning—practicing—testing—evaluating"
based on the integrated teaching philosophy of engineering education. This model integrates artificial
intelligence recommendation technology with Multisim simulation tools. It constructs a hierarchical
knowledge graph for the course and employs a Transformer-based knowledge tracing model and
deep reinforcement learning algorithms to achieve personalized and precise exercise recommendations.
Additionally, it deeply embeds Multisim simulation throughout the entire teaching process, forming a
regular learning pathway of "theoretical calculation—simulation verification—comparison and error
correction." A comprehensive implementation system covering pre—class, in—class, post-class, and
unit evaluations, along with a diversified process—oriented assessment mechanism, is also established.
A one-semester parallel class control trial demonstrates that this teaching reform plan effectively
enhances students' self-learning abilities, circuit analysis skills, and engineering practical competencies,
effectively addressing the pain points of traditional teaching. It provides practical references for the
intelligent teaching reform of basic courses in electrical and electronic engineering.

Keywords : circuit analysis; intelligent recommendation; Multisim simulation; learning—practicing-
testing—evaluating; adaptive learning
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