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<{Abstract>

Analyzing the Modes of Mathematically
Gifted Students’ Visualization on the Duality of Regular Polyhedrons

Lee, Jin Soo%; & Song, Sang Hun®

The purpose of this study is to analyze the modes of visualization which appears in
the process of thinking that mathematically gifted 6th grade students get to understand
components of the three-dimensional shapes on the duality of regular polyhedrons, find
the duality relation between the relations of such components, and further explore on
whether such duality relation comes into existence in other regular polyhedrons.

The results identified in this study are as follows: First, as components required for
the process of exploring the duality relation of polyhedrons, there exist primary elements
such as the number of faces, the number of vertexes, and the number of edges, and
secondary elements such as the number of vertexes gathered at the same face and the
number of faces gathered at the same vertex.

Second, when exploring the duality relation of regular polyhedrons, mathematically
gifted students solved the problems by using various modes of spatial visualization. They
tried mainly to use visual distinction, dimension conversion, figure-background perception,
position perception, ability to create a new thing, pattern transformation, and
rearrangement.

In this study, by investigating students’ reactions which can appear in the process of
exploring geometry problems and analyzing such reactions in conjunction with modes of
visualization, modes of spatial visualization which are frequently used by a majority of
students have been investigated and reactions relating to spatial visualization that a few
students creatively used have been examined. Through such various reactions, the
students’ thinking in exploring three dimensional shapes could be understood.

Key words: Mathematically Gifted Student, Regular Polyhedrons, Triangularity,
Polyhedron, Duality, Visualization
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