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Abstract

The discovery and development of the ellipse represent a pivotal chapter in humanity’s exploration
of geometric principles, with each theoretical breakthrough representing an innovation and refine-
ment of prior understanding. Through centuries of historical accumulation, knowledge about ellip-
ses has evolved into a systematic and robust theoretical framework. This paper presents a teaching
design centered on the “Ellipse and Its Standard Equation”, building upon students’ existing geo-
metric knowledge and conducting an in-depth analysis of learning contexts and instructional con-
tent to develop a series of progressively structured teaching activities. The instructional approach
fully emphasizes student-centered learning, prioritizes the guidance and cultivation of logical
thinking, and enables students to witness firsthand the emergence and evolution of the ellipse con-
cept. This approach helps students uncover the essential nature of geometric knowledge and inde-
pendently construct a coherent knowledge network related to ellipses. Additionally, students are
immersed in mathematical culture during knowledge transmission, appreciate the educational and
cultural value of mathematical history, and benefit from a comprehensive set of exemplary cases
that serve as reference models and implementation guidelines for integrating mathematical history
into geometry classroom instruction.
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Table 1. Selection and integration methods of historical materials on ellipses and their standard equations
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