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The Research of Virtual Manipulatives on Fourth Grade

Angle Instruction and Learning

Chang-Ming Hu

Teacher of Beipin Elementary School in Hsin Chu County

Abstract

This research applied the ADDIE model, and used a Web-based virtual manipulatives,
Magic Board, as an aid to design instructional materials for the use of teaching fourth grade
angle unit. The effects of applying the instructional materials on the students’ learning and
mathematics attitude were also explored in this research.

The research design was a nonequivalent groups pretest-posttest quasi- experimental
design. Fifty-three fourth grade students in two different classes of an elementary school in
Hsinchu county of Taiwan participated in this study. The two classes were randomly assigned
into two methods of instruction: a virtual manipulative group and a traditional group.
Equivalency of treatment groups was determined by independent t-test on pre-test (designed
by the researcher) scores. A posttest (designed by the researcher) was conducted to measure
immediate learning effect. To measure retention, the posttest was used again seven weeks
after the posttest was first administered to students. Surveys of mathematics attitude were
conducted to measure mathematics attitude of the two groups at exact the same time when
they took the mathematics achievement’s pretest and posttest respectively to understand how
the treatment affected mathematics attitude of the students. Research results were as
following:

1. The virtual manipulative group performed significant better than the traditional group

on the posttest.

2. The virtual manipulative group performed significant better than the traditional group

on the retentive test.

3. The promotion of mathematics attitude of the virtual manipulative group was

significant better than that of the traditional group.

Based on research results and findings, some suggestions for elementary school teachers

and future studies are proposed.

Keyword: virtual manipulatives, Magic Board, angle, mathematics attitude
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