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Meta-analysis of Utilize Teaching Strategy to
Improve Student’s Conceptions of the Nature of
Science

Ping-Chen, Tsai*

Abstract

In Taiwan's educational research, the effectiveness of different strategies to improve the
conceptions of the Nature of Science(NOS) is different, and there is no consistent view.
Therefore, this study intends to clarify the differences in the research of teaching strategies to
improve students' conceptions of NOS. This study uses the meta-analysis of Hedges and
Olkin as the research method. It analyzes NDLTD-Taiwan's graduation theses and
dissertations about using teaching strategy to improve student’s conceptions of NOS. It
discusses the differences in the improvement of student’s conceptions of NOS, and examines
the impact of mediated variables (Teaching Strategy, School Type, School Area) in those
researches of the nature of science. And use ESS-2017 to meta-analysis. Using "the Nature
of Science" as the keyword, the study finds that 145 relevant papers are obtained through
preliminary searching in NDLTD-Taiwan. After eliminating non-conforming studies such as
non-teaching experiments, subject content inconsistencies, and no data comparison, there are
33 remaining papers, and 37 statistical effects for meta-analysis are found. This study first
adopted the fixed-effects model analysis and found the heterogeneity, and then used the
subgroup analysis to find the source of the heterogeneity. The results are as follows:
1.The conceptions of NOS can indeed be improved through different teaching strategies.

Through different channels, teachers can convey NOS to improve the conceptions of NOS.
The use of teaching strategies would affect the enhancement of the nature of science.
However, in different dimensions (scientific knowledge / scientific inquiry / scientific
enterprise) of the nature of science, different teaching strategies have different effects, but
statistics found that the reasons for the differences are not the same. It shows that other
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factors(such as: student stage, other auxiliary teaching strategies, teachers’ own
conceptions of NOS) must be considered in the use of teaching strategies to effectively
improve the conceptions of NOS.

2.Regardless of the overall NOS or scientific knowledge / scientific inquiry / scientific
enterprise three dimensions, the effect of elementary school stage is significantly higher
than that of other stages. Therefore, the learner's school stage of teaching to improve NOS
is lower, the effect is better.

Keywords: Teaching Strategy, Nature of Science, Meta-Analysis
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