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Abstract

The General Senior High School Mathematics Curriculum Standards (2022 Edition) calls for develop-
ing students’ core competencies, including intuitive imagination, logical reasoning, and mathematical
modeling. Conic sections are a frequent topic in the college entrance examination, with a difficulty
coefficient ranging from 0.3 to 0.4 and a good degree of discrimination. The problem of finding the
maximum or minimum values of moving points is the main difficulty for students. Due to the limita-
tions of the static presentation form of exercises, students find it difficult to imagine the dynamic
changes of points and lines, and the problem-solving process is prone to thinking blockages and feel-
ings of difficulty. This article takes the four stages of “understanding the problem, formulating a plan,
executing the plan, and reviewing and reflecting” from Polya’s problem-solving table as the frame-
work, combines the GeoGebra visualization platform, selects the problem of the maximum or mini-
mum values of the double moving points of an ellipse for teaching case research, and implements the
“observation-conjecture-verification” exploration process. The article uses the software’s trajectory,
slider, and animation demonstration functions to present geometric relationships intuitively. First, it
proposes a geometric conjecture through visualization, then completes a strict mathematical proof,
and through variations, refines the general rules of the linkage maximum or minimum value problem
of conic sections and fixed circles. Teaching practice shows that integrating GeoGebra into Polya’s
problem-solving process can reduce students’ cognitive load, cultivate dynamic geometric thinking,
and implement core mathematical literacy.
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