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Abstract

To address the issues of knowledge fragmentation and superficial thinking prevalent in current
high school mathematics instruction, the researchers constructed a five-dimensional deep learning
framework centered on “goal reconstruction, situational creation, problem-driven inquiry, cogni-
tive advancement, and evaluative reflection”. Taking the “quadratic functions” unit as an empirical
case, the framework employs authentic contexts such as “basketball trajectories” and “arch bridge
design”, designs progressive problem chains and mathematical modeling tasks, guides students
through complete inquiry processes, and systematically implements thinking visualization along
with multiple evaluation-reflection mechanisms. Practical feedback demonstrates that this frame-
work exhibits strong operability, contributes to enhancing students’ knowledge integration capa-
bilities and higher-order thinking skills, and effectively facilitates the cultivation of core competen-
cies including mathematical abstraction, logical reasoning, and mathematical modeling. It provides
explicit practical pathways and case-based references for frontline teachers to implement deep in-
structional practices.
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