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ABSTRACT

Development of physics teaching and learning

materials using thought experiments and simulations

Experiments are an essential process in establishing scientific theories.

A scientist's theory can be recognized through the 'scientific method'.
However, there are cases in which it is difficult to implement an experimental
environment due to various factors such as difficulty in variable control and
difficulty in implementing experimental equipment. In this case, scientists used
thought experiments, such as the Schrédinger's cat experiment, to support their
own claims or refute others' claims. Recently, experiment is replaced in
computer simulation, in case where it is difficult to implement an experiment in
the real world or in consideration of economic aspects. Especially, in the field
of physics, it is suitable to use these kind of experiments because it is difficult
for students to change their preconceptions.

Thought experiments and computer simulations have something in common in
that they do not conduct experiments in the real world, but there are
differences in the purpose of introduction and their characteristics. Overseas,
studies on the effects or differences between thought experiments and computer
simulations are being actively conducted, but it is difficult to find such studies
in Korea.

Therefore, in this study, compare thought experiment and computer
simulation and suggest situations which are suitable for each experiments.
Based on this, teaching and learning materials which correct misconceptions in
physics using thought experiments and teaching and learning materials which
discover regularities or insights in phenomena using computer simulation were
developed. It is expected to clearly recognize the difference between thought
experiments and computer simulations and science teachers will be able to use
each experiment at the right situation in their class, by this study.

xkey word: science experiment, thought experiment, simulation
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