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Abstract

Spatial imagination ability is a key component of core mathematical competencies in junior high
school, and solid geometry serves as the core medium for cultivating this ability. Current teaching
faces practical challenges such as cognitive discontinuity, fragmented content, rigid teaching para-
digms, superficial technology application, and singular evaluation orientation. Based on cognitive de-
velopment theory, this article deeply analyzes the causes of these cultivation dilemmas, constructs a
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four-dimensional collaborative strategy of “cognitive scaffolding construction-textbook integration-
teaching transformation-evaluation reconstruction,” and proposes supporting mechanisms. The re-
search aims to provide theoretical references for breaking the cultivation bottleneck and enhancing
the spatial imagination ability and core mathematical competencies of junior high school students.
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Figure 1. Five-dimensional logical correlation diagram of the dilemma in cultivating spatial imagination ability
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Table 1. Correspondence table between four-dimensional collaborative strategies and five-dimensional dilemma targeting
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