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Abstract

The properties of functions represent a core content in high school mathematics, yet students often
face a “formalized dilemma” characterized by rote memorization of symbolic conclusions without
grasping essential characteristics, which hinders the cultivation of mathematical core competen-
cies. APOS theory provides a systematic cognitive framework for concept-building instruction. This
study takes “function parity” as a case to develop a four-stage AP0OS-based instructional design (ac-
tivity stage: situational context creation — process stage: definition abstraction — object stage: es-
sence analysis —» schema stage: integration and application). A single-group pretest-posttest design
(Grade 11, n = 42) focused on assessing the critical prerequisite of “domain symmetry”. Results
showed that 85.7% of students correctly identified this prerequisite in the posttest (a significant
improvement from 54.8% in the pretest), validating the effectiveness of the instructional design
in resolving the “formalized dilemma”. This study offers an operational paradigm for conceptual
teaching in function properties, bridging the gap between procedural knowledge and deep under-
standing.
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Figure 1. APOS theory-based conceptual construction pathway and pedagogical
advantages
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Figure 2. Instructional design flow for function parity
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Figure 3. Real-life symmetry examples
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Figure 4. Numerical-graphical link in function parity
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Figure 5. Domain symmetry’s effect on function graphs
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