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Research on the development and teaching of virtual manipulative —
Example of polyominoes explorations

Student : Chih-Hung Wang Advisors : Dr. Yuan Yuan

Degree Program of E-Learning of College of Science
National Chiao Tung University

ABSTRACT

This study supplies a virtual manipulative of polyominoes exploration for
the students and the mathematical teachers in junior high school in order to
support teachers’ mathematical teaching and the student’s exploration. The
virtual manipulative was developed by Flash. The purposes of this
investigation compare with the:diversities of teaching environment, the learning
effects, the problem-solving strategies and influence of the students in the virtual
mani pulative and physical manipul atives.

The study applied the - nonequivalent—groups pretest—posttest
quasi—experimental design. . The samples-are 60 second-year students from
different classes in a junior-high-'school-in Taipei County. The researcher
randomly selected one class as the experiment group and the other one as the
control group. Students in the‘experiment group were taught by the virtual
manipulative. Students in the control group were taught by the physical
maniulatives.

Major results of this study are as following:

1. The learning effect in experiment group is as effective as in the control group.

2. In the teaching environment of using the virtual manipulative of polyominoes,
the low-achieving students have more promotion than high- achieving
students.

3. In the teaching environment of using the virtual manipulative of polyominoes,
the female students have better performance than male students.

4. The students’ new mathematical thinking and problem-solving strategies grow
further when the researcher practice the virtual manipulative of polyominoes
exploration in the class.

5. By utilizing the virtual manipulative in class, the students raise their interest in
mathematical learning.

Based on results of this research, suggestions for teaching and future study
were provided.

Keyword: mathematics, problem-solving, polyominoes, virtual manipulatives
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