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Exploration of Integrated Teaching of Modeling and Simulation of Heat Conduction Equation

Under the Concept of Science—Education Integration

Peitao Liu
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Abstract: Addressing common pain points in the teaching of the heat conduction equation in the
Mathematical Methods of Physics course for physics majors — such as overemphasis on mathematical
derivation over physical modeling, focus on theoretical calculation over scientific research practice, and
disconnection between teaching and research — this study, grounded in the educational reform
orientation of science—education integration under the background of new science construction, takes
the complete physical modeling process of the heat conduction equation as the entry point, and
constructs an integrated teaching model of "research—oriented modeling process + modular simulation
verification". From five dimensions: teaching logic reconstruction, integration of teaching and research
content, implementation of simulation system, design of inquiry tasks and optimization of diversified
evaluation, the paper elaborates reform measures adapted to the learning situation of physics majors, and
integrates research—oriented modeling thinking, MATLAB simulation tools and basic thermal science
research scenarios into undergraduate basic courses. Teaching practice shows that this model can
effectively break the barrier between basic teaching and research training, enhance students'
understanding of the physical essence of the heat conduction equation, and significantly improve
mathematical modeling ability, research inquiry thinking and engineering practice ability, providing a
replicable and generalizable practical paradigm for the refined teaching reform of key and difficult
knowledge points in the Mathematical Methods of Physics course.
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