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A study of multiple representations based on thinking process survey in
university introductory physics course students

Ukon, Shuji

3,200,000

Physics Education Research: PER
representations

PER
DBER DBER
DBER

This study developed a set of teaching materials utilizing various
representations such as diagrams, graphs, equations, and videos based on the Physics Education
Research (PER), and proposed concrete measures to improve teaching.

Analysis of student reports revealed that diagrammatic representations are deeply associated with
students® problem-solving skills. In the field of “ work and energy” in introductory university
mechanics education, students face significant difficulties in conceptual understanding, largely due

to the ambiguity in the selection and determination of systems in teaching activities at both high
school and university levels. Overcoming these difficulties requires the integration of
diagrammatic, mathematical, and video representations with the concepts of work and energy.
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