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Abstract

After having surveyed correlated hiterature, it is<found that students with different
aptitudes in mechanical reasoning will perform aecordingly in their Physics classes under
traditional pedagogical instruction. However, as an in-service teacher, | am convinced that to
vary teaching strategies with the intervention of different instructive equipment will cater to
the needs of learners with different styles, thus bridge the gap between the performances in
physics made by high-achievers and lower-achievers in Mechanical Reasoning Aptitude Test
(MRAT).

In the unit of “Work and Energy” in the 11™-grade physics curriculum, plenty of
dynamic contests cannot be illustrated under conventional pedagogical instruction, which is
likely to widen the gap between the performances made by high-achievers and
lower-achievers in MRAT in Physics classes. Since the assistance of multimedia can present
the dynamic contents illustratively and vividly, low-achievers in MRAT could thus be
motivated and illuminated, thus reducing the gap of learning performances.

The purpose of the study was to investigate the effects of multimedia-assisted and
traditional instructions on learning performances made respectively by high-achievers and
low-achievers in Mechanical Reasoning Aptitude Test (MRAT).

The study implemented experimental design method. The subjects were 88 senior high



school students of one school in Miaoli County.
After statistical analysis, the findings are as follows:

1. Prior to the standardized test, groups under multimedia-assisted instruction and
tradition instruction averagely scored 50.1 and 43.8 respectively, with little significant
difference. There is no significant differences of effects of multimedia-assisted and
traditional instructions on learning performances. The group with lower mechanical
reasoning ability performed better under the multimedia-assisted instruction than under
traditional instruction. In contrast, the group with higher mechanical reasoning ability
made similar performance under two instructive methods. Since in experiment I,
subjects were not grouped based on their mechanical abilities, there was no significant
difference yielded.

2. Multimedia-assisted instruction can enhance the learning effects of group with lower
mechanical reasoning ability. According to this study, under traditional instruction,
group with higher mechanical reasoning ability performed significantly better than their
counterpart with lower mechanical reasoning ability. On the other hand, under
multimedia-assisted instruction, “two groups ‘made similar performances on the
post-test. Synthetically deduced fromthes results of experiment Il and IlI,
multimedia-assisted instruction can-enhance the:learning effects of group with lower
mechanical reasoning ability.

3. There was no significant difference yielded in_learning effects after high-achievers in
Mechanical Reasoning Aptitude Test (MRAT) had been under multimedia- assisted
and traditional instructions respectively. Since'the group with higher with better
mechanical reasoning ability, they can grasp the abstract concepts in the Unit of Work
and Energy under conventional instruction.

4.There was a significant difference in learning effects after low-achievers in mechanical
reasoning aptitude test had been taught under multimedia- assisted and traditional
instructions respectively.

The results of the study provide physics teachers with insights into teaching
students with different mechanical reasoning abilities, particularly when they offer
instructions on the unit of “Work and Energy.”

Keyword: CAl, mechanical reasoning abilities
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