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A Comparative Study of the Effects of Good Scientific Thinking Techniques with
Metacognitive Techniques on Alternative Biology Conceptions of Plant Growth,
Photosynthesis and Relations of Plants to Animals and Humans, and Analytical
Thinking of 5" Grade Students with Different Achievement Motivations
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ABSTRACT

This research aimed to examine and compare the effects of the good scientific thinking techniques
with Metacognitive techniques on changing alternative biology conceptions of plant growth, photosynthesis
and relations of plants to animals and humans, and analytical thinking of 5" grade students with different
achievement motivations. The sample subjects were twenty six students, who were selected by the cluster
random sampling technique. The good scientific thinking techniques with 3 Metacognitive techniques :
intelligibility, plausibility, and wide-applicability were employed for the experiment. The research instruments
included 1) 3 lesson plans on plant growth, photosynthesis and relations of plants to animals and humans,
2) two kinds of tests: sixteen items of the test on alternative biology conceptions of plant growth, pho-
tosynthesis and relations of plants, animals and humans; thirty items of the test on analytical
thinking; and thirty items of an assessment form of the achievement motivations. The statistics used for
hypotheses testing were Chi-square test, paired t-test, and F-test (One-way ANCOVA).

Results of the research were as follows:

1. The average level of the conceptions of the students on plant growth, photosynthesis and relation
of plants to animals and humans through the good scientific thinking techniques with Metacognitive tech-
nigues was high, and the average level of the conceptions of the students on plant growth, photosynthesis
and relation of plants to animals and humans regarding the different achievement motivations increased. The
average level of the misconceptions of the students on plant growth, photosynthesis and relation of plants to
animals and humans before learning significantly decreased at the 0.05 level.

2. The average level of the analytical thinking of the students through the good scientific thinking
techniques with Metacognitive techniques regarding three main points of analysis: importance, relations and
principles significantly increased at the .05 level.

3. The average level of the achievement motivation of the students after using the good scientific
thinking techniques with Metacognitive techniques regarding three main points of analysis was significantly

higher than before using the scientific thinking techniques at the .05 level.

Keywords : Good Scientific Thinking Techniques with Metacognitive Techniques, Change of

Alternative Conceptions, Analytical Thinking , Achievement Motivation
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