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Abstract

Teaching aids in middle school mathematics instruction often serve merely as intuitive footnotes to
knowledge, stopping at superficial demonstrations of “seeing” without effectively reaching the core
of “deep thinking” in mathematical cognition. This paper argues that the true value of using teaching
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aids lies in building a bridge from perceptual intuition to abstract thinking, and proposes three pro-
gressive levels of application: verification-demonstration, inquiry-discovery, and explanatory mod-
eling. Through case studies including the Pythagorean theorem, function graphs, and geometric
cross-sections, the paper elaborates on how teaching aids can drive students through deep thinking
processes such as mathematical abstraction, logical reasoning, and model construction. Meanwhile,
it analyzes the alienation phenomenon of ‘lively but shallow’ practice and suggests corresponding
improvement strategies. The reflection indicates that the effectiveness of teaching aids ultimately
depends on whether teachers can guide students to ascend in thinking through profound chains of
questioning, achieving a transition from “using tools” to “using principles”.
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Figure 1. Teaching process of the experimental class “Three Levels of Understanding”
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