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Abstract

In traditional teaching, students’ understanding of the cosine theorem merely stops at the surface
level, failing to form a systematic knowledge network and being unable to flexibly apply the knowledge
to solve problems. To address this teaching predicament, based on the CPFS structure theory and
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combined with the growth teaching strategy, the teaching of the cosine theorem is designed. Through
the progressive teaching of “exploration growth-deep growth-variation growth-structured reflection”
in four stages, using the Pythagorean theorem as the growth point, students are guided to explore the
generation process of the cosine theorem. Through multiple proofs using geometric methods, coordi-
nate methods, and vector methods to build knowledge connections, with the help of graded variation
exercises to strengthen knowledge application, structured reflection to sort out the knowledge frame-
work, students are encouraged to construct a complete CPFS structure for the cosine theorem, deepen
their understanding of the knowledge, enhance core competencies such as logical reasoning, and im-
prove the ability to apply knowledge comprehensively and solve problems.
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Figure 1. The relationship between the CPFS structure and the growth teaching strategy
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Figure 2. The teaching approach of the cosine theorem
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Figure 3. Relationship between sides and angles of a triangle
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Figure 5. Acute triangle as a high figure
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Figure 6. Obtuse triangle as a high figure
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Figure 9. Diagram of triangular vector
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Figure 10. Triangle midline and related geometric relationship
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