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Abstract

Mathematical concepts are the core of the knowledge system and the foundation of students’ math-
ematical learning. Aiming at the problem that the APOS theory in the teaching of trigonometric func-
tion concepts favors the division of macroscopic stages and neglects the design of microscopic
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cognitive activities, this paper proposes the teaching design of “concepts of trigonometric function”
with “four stages and eight links”. The “four stages” refers to the four stages of activity, process, object
and schema in the APOS theory, and the “eight links” refers to the observation of (life phenomenon),
thinking (mathematical abstraction), inquiry (relational construction), definition (formalization),
deepening (symbolic cognition), extension (generalization), application (problem solving), and con-
clusion (schematic integration) in a stepwise design. The “four stages and eight links” are designed
to enable students to complete the abstraction from the real world to mathematical knowledge in
the process of conceptual learning, to realize the construction of models, to form a deep understand-
ing of the concept of trigonometric functions, to understand the essence of the concepts, and to im-
prove the core mathematical literacy of mathematics. It provides a practical framework for the im-
plementation of APOS theory in the classroom, and provides methodological insights into the teach-
ing of abstract mathematical concepts.
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Figure 1. Pictures displayed on multimedia
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Figure 2. The trajectory of a moving point on a circle
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Figure 3. Establishment of a coordinate system
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