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Abstract
The present study aimed to evaluate the psychometric properties of the Comprehensive Assessment of Rational
Thinking (CART) among secondary school students using the Two-Parameter Logistic Model (2PL) within the
framework of Item Response Theory (IRT). The study sample consisted of 800 male and female students selected
through stratified random sampling from schools under the Baghdad/Al-Karkh Third Directorate during the
2023-2024 academic year.The assumptions of the 2PL model were examined. Exploratory factor analysis
supported the unidimensionality assumption, and goodness-of-fit statistics indicated adequate model—data fit.
Item parameter estimation revealed appropriate variability in discrimination parameters and a logical distribution
of difficulty parameters, demonstrating the items’ effectiveness in differentiating among varying ability levels.
The test information function showed that the instrument provides maximum measurement precision at moderate
ability levels.The marginal reliability coefficient reached 0.96, indicating a high level of measurement accuracy

in representing individual differences in rational thinking. The findings support the validity of using the scale in
the local educational context and highlight the importance of employing IRT models in evaluating cognitive
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instruments due to their precision and objectivity in measurementKeywords: Rational thinking, Item Response
Theory, Two-Parameter Logistic Model, Psychometric properties, Test information function.
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Standard Error of Measurement Curve (SEM)
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