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Abstract

College physics courses are an important foundation for cultivating students’ scientific literacy and innovative ability. However,
traditional teaching mainly focuses on theoretical instruction and experimental verification, which leads to problems such as single
knowledge transmission and weak students’ computational and modeling abilities. With the development of information technology
and computing science, computational thinking and numerical simulation have become new directions for promoting teaching
reform. This paper takes “computational thinking + numerical simulation” as the core concept, implements teaching practice in the
physics course of University A, and verifies the reform effect through comparative experiments and case analysis. The results show
that this model significantly enhances students’ physical modeling ability and problem-solving efficiency. The comprehensive score
is 16.8% higher than that of the traditional teaching class, and the innovative design ability is 29.5% higher. Research shows that the
introduction of computational thinking can build an integrated teaching system of “theory - modeling - calculation - verification”,
promoting the innovation and disciplinary integration of college physics teaching.
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