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Abstract

The integration of algebra and geometry marks a critical milestone in the evolution of mathematics.

Nevertheless, the transition of geometric algebraization between junior and senior high school cre-

ates a rift in students’ geometric thinking. Junior high school mathematics focuses solely on pure
geometric deductive reasoning and problem-solving with auxiliary lines, while senior high analytic
geometry requires comprehensive algebraic modeling. As a result, students frequently struggle with

difficulties including inefficient thinking transformation, weak capacity for number-shape conversion,
and inadequate proficiency in parametric computation. Based on the disparities between the mathe-

matics curriculum standards for junior and senior high schools, this paper dissects the core causes of
disconnection in the geometric algebraization transition, and sorts out the segmentation between

the two schooling stages from three dimensions: Thinking modes, knowledge systems and problem-

solving paradigms. Combined with real teaching practices, it explores hierarchical bridging teach-

ing strategies and puts forward operable implementation schemes, including regular infiltration of
the coordinate method, comparative training with two solutions for one problem, and special teach-

ing on algebraic modeling of moving-point problems. Relying on the SOLO taxonomy to stratify stu-

dents’ hierarchical thinking of number-shape combination, this study verifies the practicability of
hierarchical bridging strategies through a complete classroom case about the maximum and mini-

mum values of moving points for Grade 9 students. This study preliminarily indicates that hierar-

chical and progressive training on number-shape conversion can, to a certain extent, narrow the

gap in geometric thinking between junior and senior high school, and provides replicable classroom

paradigms for integrated geometric teaching across secondary school stages.
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