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Abstract

Mathematical analysis teaching has long faced a structural challenge: the interplay of highly abstract
concepts, rigorous proof requirements, and complex computational procedures imposes a heavy cog-
nitive burden on students. The traditional “definition-theorem-proof-example” teaching sequence,
organized around the logic of knowledge transmission, pays limited attention to students’ cognitive
processes. From the perspective of cognitive laws in learning, this paper proposes a three-dimen-
sional teaching model of “Concept Rooting-Proof Externalization-Computation Integration”. These
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three dimensions operate in concert toward the goal of optimizing students’ cognitive processes,
running through the three stages of pre-class, in-class, and post-class instruction, and shifting the
focus of teaching reform from content selection to the optimization of cognitive processes. This pa-
per presents the theoretical foundations and implementation framework of the model, aiming to
provide a reference for the teaching reform of mathematical analysis courses.
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