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Abstract

The purposes of this study were to 1) develop analytical thinking skills of the pre-service
science teachers for substitution and elimination reactions mechanisms of alkyl halides and 2) compare
between before and after leamning outcomes of the pre-service science teachers by using problem-
based learning together with the molecular orbital model with anti-bonding orbital. The samples of this
research were 23 students of the 2™ year pre-service science teachers. The research tools used were: 1)
learning management plan for the substitution and elimination reaction of alkyl halides, 2) pre-test and
post-test of analytical thinking skill including 6 subjective items 30 point, and 3) pre-test and post-test in
multiple-choice 30 points. Data was analyzed statistically from mean (X), standard deviation (5.D.) and
t-test dependent. The research was found that:

1. The analytical thinking skill for the substitution and elimination reaction mechanisms of
alkyl halides of the pre-service science teachers after using problem-based leaming together with
the molecular orbital model with anti-bonding orbital was significantly higher than before leamning at .01
significance level.

2. The learning achievement in leaming the substitution and elimination reaction of alkyl
halides of the pre-service science teachers after using problem-based leaming together with
the molecular orbital model with anti-bonding orbital was significantly higher than before learning at .01

significance level.

Keywords: Problem-Based Leaming Molecular Modeling Reaction Mechanism, Replacement and

Removal, Analytical Thinking Skills
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