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Abstract

As a pivotal concept bridging elementary and advanced mathematics, the derivative represents a
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core challenge in senior high school calculus instruction. Grounded in the theory of mathematical
modeling pedagogy, this study integrates the six-stage modeling cycle—problem analysis, model
assumption, model construction, model solution, model verification, and model application—into
the entire process of derivative concept formation. Using a braking automobile as an authentic con-
textual scenario, the instructional design begins with average velocity and, by progressively nar-
rowing the time interval, facilitates students’ cognitive transition from the average rate of change
to the instantaneous rate of change. This approach is expected to deepen students’ conceptual un-
derstanding and procedural fluency regarding derivatives, foster their modeling competence and
logical reasoning, and enhance learning motivation. It also addresses the persistent limitation of
traditional concept lessons that prioritize formal procedures over conceptual essence, thereby of-
fering a referential case for teaching abstract mathematical concepts through a modeling lens.
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