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Abstract

This paper addresses critical challenges in integrated operational amplifier (OA) experimental education, including theoretical-
practical disconnect and insufficient engineering application training. We propose a progressive experimental instructional framework
structured as “foundational cognition — parameter analysis — comprehensive application”. The innovative design incorporates
OA parameter inquiry and analysis components, creating an integrated learning pathway from theoretical foundations to practical
implementation through deep integration with core courses. This approach culminates in the design of a simulated obstacle-avoidance
vehicle control circuit. The program emphasizes cultivating students’ parametric design thinking while systematically enhancing their
circuit design capabilities and engineering literacy. By providing actionable solutions to current educational pain points, it establishes
a practical pathway for developing application-oriented engineering professionals.
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