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Development of Criterion-referenced Evaluation Items Using the Item Response Theory
for Improving Students’ Attitudes toward Endurance and Long-distance Running Classes
in Physical Education at Elementary, Lower and Upper secondary Schools
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Abstract

The present study aimed to develop criterion-referenced evaluation items to measure students' attitudes toward
endurance running/long-distance running classes in physical education (PE) at elementary, lower and upper
secondary schools. A total of 2,500 students, including 545 from elementary schools, 1,496 from lower secondary
schools, and 459 from upper secondary schools, participated in the questionnaire survey to measure their attitude
toward endurance running/long-distance running in PE classes. The item response theory (IRT) analysis using
a two-parameter logistic model (2PLM) was applied to the achievement binary data to statistically analyze
characteristics of 21 items and their test characteristics that measured achievement degree in four domains of
engagement, achievement, collaboration, and favorable. The analysis covered items such as unidimensionality,
goodness-of-fit to the item characteristic curve, item characteristic values invariance, test reliability, test validity,
and test goodness-of-fit. In conclusion, this study successfully established criterion-referenced evaluation items
to assess students’ attitudes toward endurance running/long-distance running in PE classes. Furthermore, a
basic achievement evaluation criterion table was created by sorting things in each area based on their difficulty.
Engagement, achievement, collaboration, and favorable were the domains in ascending difficulty order. The
results indicate the achievement process in students’ attitudes toward endurance running/long-distance running in
PE classes.
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