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Mathematical Exploring Supported by GSP
Student: Jia-Huang Chen Advisor: Dr. Tayuan Huang

Degree Program of E-Learning
National Chiao Tung University

Abstract

Traditionally, senior-high mathematical courses make students go into training in their
abstract thinking and reasoning by pens and papers. The application of information
technology to teaching attempts to create a multiple and highly-interactive teaching
environment. This environment can not only improve teachers’ instructive methods but also
cultivate students’ spirits of active exploring and abilities of solving problems.

In the process of learning mathematics, many people directly acquire mathematical
formulas and theorems from textbooks or teachers, and then strive to gain the skills in proving
and problem solving. In this way, they always lack the exploring experiences triggered by
problems. In the environment of GSP, thisistudy aims to lead students to explore
mathematics. In mathematical acquisition, students have better chances to experience the
complete procedures for experimenting, observing, conjecturing and verifying, all initiated by
problems.

From senior-high mathematical materials;ithree subjects are selected as the topic in this
study. In Chapter 3, two extremum problems are explored, related to distance and area by
mathematical experiments. With two examples of dynamic “proof without words”, the
abstract concept of the superposition of sine and cosine is demonstrated in concrete dynamic
graphs. Chapter 4 probes the approaches to draw out the graphs of conic sections with locus
and parametric equation as well as the approaches to create the graphs of polynomials. In
Chapter 5, in geometric perspectives, the geometric properties of complex numbers are
explored, including complex plane, four arithmetic operations of complex numbers and nth
root of a complex number. It is also exemplified how these geometric properties are applied
to solving the problems of plane geometry.

Mathematical education is supposed to offer opportunities for students to go through the
creation of mathematical knowledge and enjoy the pleasure of discovery. In the
environment of GSP, learners can operate, highly interact and simulate some situations in
question. We believe applying GSP to teaching and learning activities in mathematics will
contribute to boosting students’ motivation for learning mathematics and further inspire their
interest in studying mathematics.

Keywords: dynamic geometry, GSP, mathematical exploring, mathematical experiment
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