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Abstract

Problems such as students’ rote memorization of definitions and equations, alongside the phenom-
enon of “emphasizing conclusions while neglecting processes”, have long existed in the teaching of
conic section concepts. In accordance with the requirements of in-depth integration of information
technology and mathematics curriculum specified in the General High-School Mathematics Curric-
ulum Standards, this paper adopts the four-stage framework of APOS Theory, namely Action, Pro-
cess, Object and Schema, and combines the strengths of GeoGebra in real-time linkage of multi-rep-
resentations between graphics and algebra to investigate the teaching design for conic section con-
cepts. Firstly, relevant domestic and international studies are reviewed, and the theoretical and
practical logics underlying the integration of GeoGebra and APOS Theory are analyzed. A teaching
procedure consisting of “operational experience, reflective internalization, object abstraction and
schema integration” is constructed. Furthermore, a teaching case is designed taking the concept of
ellipse as an example. With the aid of aerospace contexts, history of mathematics and Dandelion’s
two-sphere model, students are guided to induce the definition of ellipse independently, derive its
standard equation and integrate knowledge systems through dynamic inquiry. The research indi-
cates that the proposed teaching design helps to overcome the drawbacks of rote learning, deepen
students’ understanding of the geometric essence of ellipses, and provide references for conic-con-
cept teaching under information-technology-enhanced environments.
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Figure 1. Concept teaching process based on APOS theory in GeoGebra environment
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Figure 4. Ellipses in daily life
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Figure 5. Plane cutting a double cone
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Figure 8. Explanation of the first definition of an ellipse
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Figure 10. Simplification of the elliptic equation
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