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Explore the effectiveness of inquiry with the emphasis of scientific reasoning on

students’ scientific concept construction, inquiry, and scientific reasoning

Student : Chun-Ting Chen Advisor : Hsiao-Ching She, Ph. D

National Chiao Tung University, Institute of Education

Abstract

The research attempts to explore the effects of the inquiry instruction with or without
integrating scientific reasoning on students’ inquiry ability, content dependent scientific
reasoning ability and science concept construction. This research involved a
quasi-experimental design. Four intact classes of 115 fifth-grade students participated in the
study. There were 61 students in the experimental -group who received inquiry instruction
with scientific reasoning, and the other 54 students.in the control group who received the
inquiry instruction without scientific reasoning for nine classes period during a semester. The
three tests of the Science Conception Construction Test, Subject Dependent Reasoning Test
and Inquiry Ability Test were applied for-both experimental and control group students
before, directly after, and after the sixth week of the research as pre-, post- and retention-test.

Results indicate that experimental group significantly outperformed the control group in
the Science Conception Construction Test, Content Dependent Scientific Reasoning Test and
Inquiry Ability Test on both immediate effect and retaining effect. The gualitative results of
students’ learning process were further analyzed according to correct conceptions for the
domain of generating hypothesis and making conclusions, predicitability of hypothesis, and
the level of scientific reasoning for the domain of generating hypothesis and making
conclusions. Results show that experimental group significantly outperformed than to the

control group, regardless of correctness of concepts and level of scientific reasoning in the



domain of generating hypothesis and making concluions. In addition, the level of scientific
reasoning were used by the experimental group also significantly increase as time went on.
These findings demonstrate that inquiry integrate with or without scientific reasoning indeed
fostered students’ scientific inquiry ability and scientific reasoning, however, inquiry
integrate with scientific reasoning performed significantly better than to the group of inquiry

without scientific reasoning.

keyword : scientific inquiry, scientific reasoning
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