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ABSTRACT

This study was proposed to investigate students’ pre-conceptions of force and motion
prior to instruction. During this investigation, models of students’ conceptual
understanding were drawn. The conceptual models were then used to design a new
adapted teaching approach which was primarily based on Peer Instruction method
embedded with Structured Inquiry (PISI). This approach aimed to tackle
misconceptions and to promote conceptual-change learning. Teaching modules on
related topics were constructed in order to accomplish the PISI approach. The
effectiveness of this teaching approach was compared to the existing traditional one.
The traditional approach data (control group) was collected from grade 10 students
(n=119) in the year 2006, and the PISI approach was carried out with the same level
(n=156) within the same period of time (10 weeks) and covering the same materials in
the year 2007 (treatment group). The Force and Motion Conceptual Evaluation
(FMCE) was used as a primary tool for probing students’ conceptual knowledge on
velocity, acceleration and force (Newton’s three laws of motion). A pre-test was
administered on the first day of teaching and a post-test was administered after the
final exam. Repeated measures ANOVA, comparing the change between the overall
pre and post measures for each year group, showed that the overall difference between
the two groups was significant (p < 0.01). The existing approach had an overall
normalized gain lying in the low region (0.14) with the effect size of 1.0 while the new
approach had a normalized gain lying in the medium region (0.45) with the effect size
of 2.0. The results showed that the PISI is a beneficial alternative approach for
bringing about a conceptual change in force and motion. In addition, the PISI
approach had also been demonstrated to a group of in-service lower secondary
teachers on the topic of ‘arbitrary ray tracing for thin lenses’ to make a criticism on the
approach. A favorable result had been shown.
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