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Abstract

The study aims to explore the effects of discussing strategy and supervised study
integrated with virtual manipulatives on junior high students’ learning 2D spatial
concept. We also attempt to examine the influences of diverse mathematic learning
achievements and different gender.

The study adopts a pretest posttest quasi-experimental design and the subjects are
junior high students recruited from a certain school in Hsin-chu. The subjects are
divided into two groups, one of which receives the 2D spatial rotation concept
instruction of discussing strategy integrated with virtual manipulatives, and the other
of which receives the 2D spatial rotation concept instruction of supervised study
integrated with virtual manipulatives. Before instruction, subjects are given the pretest
of 2D spatial ability in order to ascertain that the abilities between two groups are of
an even state. As for the experimental effects, we make an analysis based on two
dependent variables, 2D spatial-ability posttest and delayed posttest.

After instruction, our findings are as follows:

1. As for immediate effect”and .maintenance effect, the subjects having better
mathematic learning achievements are superior to those having lower
achievements. In other words, the subjects of higher mathematic achievement
have better performance of spatial ability and higher maintenance effect of spatial
concept.

2. As for the 2D spatial rotation concept instruction of discussing strategy or
supervised study integrated with virtual manipulatives, the data show no
significant difference between the two groups in the learning effect of 2D spatial
concept.

3. As for the 2D spatial rotation concept instruction of discussing strategy or
supervised study integrated with virtual manipulatives, the data show no
significant difference between the two groups in the maintenance effect of 2D
spatial concept.

4. As for the 2D spatial rotation concept instruction of discussing strategy or
supervised study integrated with virtual manipulatives, the data show no

significant difference between male and female subjects in the learning eftect of

ii



2D spatial concept.

5. As for the 2D spatial rotation concept instruction of discussing strategy or
supervised study integrated with virtual manipulatives, the data show no
significant difference between male and female subjects in the maintenance effect
of 2D spatial concept.

6. As for the 2D spatial rotation concept instruction of discussing strategy integrated
with virtual manipulatives, the data show that the discussing strategy exerts a great
immediate effect on students’ learning of integrated ability and a great
maintenance effect on students’ learning of 3D spatial ability.

Based on the result of the experiments, we propose a concrete suggestion for

future study, teaching plan and mathematic teaching.

Key Words: junior high students, spatial ability, virtual manipulatives, discussing

strategy, supervised study
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