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Abstract

This study aims to address the prevalent issues in the teaching of “Monotonicity of Functions and
Derivatives” in high school mathematics, such as the fragmentation of knowledge points and students’
difficulties in cognitive leap. Taking the corresponding teaching content from the PEP (People’s Ed-
ucation Press) Version A high school mathematics textbook as the research carrier, this study com-
bines the Learning Progression Theory and the SOLO (Structure of Observed Learning Outcomes)
Taxonomy to construct a hierarchical progressive teaching framework tailored for this content. This
framework starts from students’ empirical intuition (Level 1), guides concept construction through
exploratory guidance (Level 2), then establishes knowledge connections through concept discrimi-
nation and basic application (Level 3), further transfers learning to the complex context of functions
with parameters (Level 4), and finally integrates the knowledge system to solve practical problems
and conduct inequality proofs (Level 5). This study clearly defines the starting point and end point
of the teaching, and designs a two-dimensional progressive path consisting of “relationship construc-
tion” and “application of derivatives as a tool”. In this way, it promotes students’ cognitive trans-
formation from static comparison to dynamic analysis. In the process of hierarchically advancing
teaching, it gradually implements the cultivation goals of key mathematical competencies such as
mathematical abstraction and logical reasoning, helping students build a complete and systematic
knowledge network.
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Figure 1. The derivative function of the function f (x)
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