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Longitudinal data analysis of the Force Concept Inventory; Exploring the process
of understanding the concept of mechanics in three years of high school

Munejiri, Shuji
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Newtonian mechanics is the most fundamental field of physics study. The
purpose of this study was to determine in what order learners (high school students) beginning to
study mechanics understand the various concepts of Newtonian mechanics, and what variables explain
the individual differences in understanding. We conducted a mechanics concept survey of 361 high
school students and analyzed the data. The results revealed that understanding the field of
kinematics is important for understanding the concepts of mechanics, and that this is related to the

subsequent increase in individual scores and to whether students choose "physics" in high school.
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Validity of Force Concept Inventory evaluated by students’ explanations and confirmation using 2021
modified item response curve
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