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Abstract

The concept of logarithm is a core component of high school mathematics. Traditional teaching lays
excessive emphasis on definition memorization and skill training, making it difficult for students to
go through the psychological construction process of the concept, which results in their vague un-
derstanding of the essence that logarithm is the inverse operation of exponentiation. Taking the
APOS theory and the RMI principle as the dual theoretical framework, this study designs a teaching
case for the logarithm concept and constructs four teaching links: creating a GDP context to trigger
cognitive conflict through trial calculation and perception; extracting the essential connotation of
logarithm by analogy with inverse operations; discriminating definitions and properties to solidify
symbolic operation objects; and strengthening concept transfer to build a complete operation sys-
tem, so as to explore the collaborative mechanism of the two theories in concept teaching. The re-
search shows that the APOS theory provides a vertical path for cognitive construction, while the RMI
principle offers a horizontal tool for problem transformation. The integration of the two can effec-
tively promote students’ in-depth understanding of the logarithm concept. This design not only de-
velops core mathematical competencies such as mathematical abstraction, logical reasoning and
mathematical modeling, but also naturally integrates curriculum ideology and politics, providing
an operable theoretical integration paradigm for the teaching of abstract concepts in senior high
school.
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Figure 1. Framework of the RMI principle
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Figure 2. Teaching approach based on APOS theory and the RMI principle
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Figure 3. Conceptual thinking framework for logarithms
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