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ABSTRACT

The major goal of this research is to construct a frictional force learning module
to provide clear understanding on the concepts of frictional force to Thai students in
Mathayomsuksa 4 (tenth grade). The study started from the identification of the basic concepts
of frictional force. Then, open-ended questions were constructed to survey students’
understanding of the concepts of frictional force. The questions were distributed to 241 Thai
students. The results revealed these students’ misunderstanding regarding the concepts of
frictional force, such as the direction of frictional force, the type of frictional force, and the
effect factors on the magnitude of sliding frictional force. This evidence led to the construction
and development of a frictional force learning module that is composed of a frictional force
conceptual survey, lesson plans based on Hands-On and Interactive Lecture Demonstrations
(ILDs), demonstration sets of direction, type, and effect factors on magnitude of the sliding
frictional force, and worksheets. Ultimately, the learning module was validated and modified
by statistical tests, experts’ suggestions, and a pilot study with 63 students, in order to reach a
statistically reliable instrument.

This learning module was then used with 293 tenth graders. It was evaluated
through the students’ conceptual understanding and satisfaction questionnaire. The results
revealed that the instruction through this frictional force learning module enabled the students
to increase their learning moderately, as indicated by the average normalized gain (<g>) of
0.61. Moreover, more than 85% of these students agreed that they gained a better
understanding of frictional force concepts from this proposed learning module.
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