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Abstract

As a core foundational course in engineering education, circuit teaching faces challenges such as
low teaching efficiency, significant differences in student learning, and limited experimental con-
ditions in traditional teaching models. Recent advances in Artificial Intelligence (AI) technology have
provided novel solutions for circuit education. This review systematically examines the progress
of integrating Al with circuit teaching from 2000 to 2025 at home and abroad, analyzing four key
dimensions: Al-enhanced circuit course instruction, virtual simulation experiments, intelligent
tutoring systems, and large language model applications. The findings indicate that: 1) Al technol-
ogies have demonstrated significant advantages in course demonstrations, virtual simulations, and
fault diagnosis; 2) Al-based adaptive learning systems enable personalized instruction and precision
assessment; 3) hybrid teaching models combining virtual and physical experiments have become a
development trend. Finally, this review identifies current research limitations and proposes key di-
rections for Al-circuit education integration: developing subject-specific Al teaching systems, strength-
ening teacher Al capabilities, and deepening innovations in human-machine collaborative teaching
models.
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