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Abstract

Traditional instruction of Rolle’s Theorem tends to prioritize rote memorization of conclusions
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over the construction of students’ logical thinking. Oriented toward developing core mathematical
competencies, this paper constructs an inquiry-based teaching framework grounded in geometric
intuition and scaffolded question-chains. Following the cognitive sequence of graphical observation,
hypothesis formulation, falsification with counter-examples, condition reasoning, logical proof and
transfer application, hierarchical guiding questions enable students to independently comprehend
the theorem and build its proof framework. A controlled teaching experiment was carried out on
two parallel classes with comparable prior academic performance. Test outcomes demonstrate that
the experimental class achieved score improvements of 12.7, 14.2 and 11.5 points respectively in
theorem-concept questions, formal proof tasks and comprehensive-application exercises. The rate
of active in-class inquiry participation increased by 23.6%. The results suggest that this approach
alleviates teaching difficulties caused by the abstractness of differential mean-value theorems and
offers a replicable practical model for calculus theorem instruction.
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Figure 1. Geometric illustration
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