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Abstract

In secondary school mathematics education, abstract geometric relationships and function proper-
ties pose significant learning challenges for students, and traditional teaching models struggle to
present knowledge in an intuitive manner. This paper takes GeoGebra software as the subject of
study, first outlining its core features-geometric drawing, algebraic computation, and data pro-
cessing-as well as its ability to dynamically link numerical and graphical representations. Integrat-
ing cognitive load theory and constructivism with the actual practice of junior high school mathe-
matics teaching, competitive and engaging exercises, intuitive spatial thinking development, and
strengthening function understanding through the integration of numbers and shapes. The re-
search finds that GeoGebra’s visualization, dynamism, and interactivity transform abstract mathe-
matical concepts into concrete graphics and dynamic processes, reducing cognitive load, stimulat-
ing students’ curiosity, and facilitating the transition from intuitive perception to abstract thinking.
This effectively enhances students’ core mathematical literacy and problem-solving abilities, offer-
ing valuable insights for the deep integration of information technology into secondary mathemat-
ics education.
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Figure 1. Original image of Case 1 and GeoGebra demonstration image
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Figure 2. Original image and GeoGebra demonstration of Case 2
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Figure 3. Original image and GeoGebra demonstration of Case 3
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Figure 5. GeoGebra demonstration diagram of Case 5
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