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In order to understand physics in depth, it is necessary to understand
physical phenomena in multiple representations such as sentences, diagrams, equations, and graphs,
and transition between representations is also required. It was found that novice and expert
students read the problems and graphs differently, with expert students focusing only on the
important parts. As for novice students, it was also revealed that they have difficulty in
expressing their own concepts consistently when a certain physical concept is presented in multiple
representations. We are continuing our research based on the hypothesis that thinking styles are
relevant to the understanding of novice students. Regarding differences in comprehension based on
textual expression, we also found that students read faster and comprehended more when presented
with a refutation text, and that they read faster when presented with paragraphs containing
refutation.
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