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Abstract

To address the current dilemma in high school mathematics concept teaching, which emphasizes
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conclusions over processes, memorization over understanding, and problem-solving over construc-
tion, this study is grounded in cognitivism learning theory. Centered around three core perspectives:
Bruner’s cognitive discovery theory, Ausubel’s meaningful learning theory, and Gagne’s information
processing theory, it systematically analyzes the existing issues and causes in high school mathemat-
ics concept teaching. The research reveals that the main reasons are deviations in teaching philos-
ophy, insufficient grasp of students’ cognitive patterns, limited ability to integrate teaching resources,
and the need for improvementin teachers’ professional qualities. Based on this, optimization strat-
egies are proposed from five dimensions: situational creation, active inquiry, hierarchical training,
innovative teaching methods, and personalized teaching. The aim is to guide students in actively con-
structing cognitive structures, deepening their understanding of concepts, and enhancing their core
mathematical competencies. This provides a theoretical basis and practical reference for improving
high school mathematics concept teaching.
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Table 1. A comparison of three core cognitivist theories and their pedagogical implications
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Figure 1. The process of active construction of mathematical concepts (From a cognitivist perspective)
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Table 2. Hierarchical training design of senior high school mathematical concepts (A case study of “monotonicity of functions™)
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Table 3. Hierarchical teaching plan for senior high school mathematical concepts
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