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Abstract

The bisection method is not entirely new knowledge in high school education. In the chapter “Quadratic
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Functions and Quadratic Equations” of the People’s Education Press Grade 9 Volume 1 textbook, stu-
dents have already learned to approximate roots by iteratively narrowing intervals through trial val-
ues using graphical representations; this constitutes the rudimentary empirical foundation of the bi-
section method. However, some high school classrooms overlook this prior knowledge, instead directly
introducing the Zero Point Existence Theorem and standardized iterative procedures, which forces
students to mechanically memorize the procedural steps. By comparing the curriculum standard posi-
tioning and textbook organization of related content between junior and senior high school levels, this
paper identifies cognitive gaps across five dimensions: objects of application, theoretical basis, proce-
dural workflow, termination criteria, and cognitive hierarchy. Grounded in Freudenthal’s theory of
mathematicalization and Ausubel’s theory of advance organizers, this study develops a three-dimen-
sional bridging strategy: “activating horizontal mathematicalization - problem-chain-driven verti-
cal mathematicalization - comparative analysis to clarify inter-level differences”, and provides instruc-
tional vignettes tailored to the learning characteristics of first-year high school students.
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Table 1. Multidimensional comparison of knowledge related to the bisection method in junior and senior high school
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