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ABSTRACT

This study aimed to develop and implement a Computer-based Learning
Module (CLM) as a visualization tool for enhancing undergraduate students’ learning
achievement on crystal structures and unit cells. The CLM in the pilot study, called
pilot-CLM, consists of two components: the Virtual Unit Cell (VUC) and the Unit Cell
Hunter game (UCH). The VUC is a 3D-model in virtual reality for the students to
actively explore the unit cells. The UCH, implemented after the VUC, is a unit cell
puzzle game with students competing to assemble the atomic pieces for two types of
unit cell (cubic and hexagonal) framework. The module was tested on a small group
of volunteer students as two separate studies, and the outcomes were assessed by two-
group pretest-posttest in one trial and by one-group pretest-posttest in the other trial.
The two studies were used to verify the effectiveness of the pilot-CLM on learning
achievement in small groups. Then a final-CLM for mass lecture was developed and
implemented on a target group, first year undergraduate students, by one-group
pretest-posttest experiment. In the implementation study, the VUC was modified and
transformed to the Interactive Multimedia PowerPoint (IMP) in order to implement it
in the mass lecture.

Students’ learning achievement after having benefited from working with
the CLM and participating in the debriefing, in the two pilot studies was evaluated, by
identical pretest and posttest at the beginning and end of the activities, and then also
by their responses to the questionnaire.

The results from the pilot studies indicate that the CLM was very helpful
for learning about crystal structures and unit cells.

The research results in the implementation study indicated that:

1.) the CLM as a visualization tool enhances students’ learning
achievement on the crystal structures and unit cells in the mass lecture.

2.) there is a positive correlation between visual-spatial ability and learning
achievement in the topic.

3.) all students with different visual-spatial ability benefit from the CLM
visualization tool.
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