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Abstract
The current research aims to compare the four-parameter (4PL) and five-
parameter (5PL) logistic models in the accuracy of ability estimation for a
formal reasoning test among university students. - The importance of the
research stems from the development in item response theory models and the
need to identify the most efficient model in representing psycho-educational
data, especially in tests that measure higher mental processes such as formal
reasoning.

The research adopted a descriptive approach. The research population
consisted of students from Anbar University for the academic year (2025—
2026), and the sample reached (800) male and female students selected by
stratified random sampling. To achieve the research objectives, a formal
reasoning test (24 items) was used, and data were analyzed using the
EXametrika program, version (5.3), within the framework of item response
theory, in addition to using confirmatory factor analysis and the SPSS
AMOS program to verify the unidimensionality assumption, and a (t-test) for
two related samples to compare the accuracy of ability estimation in the two
models.

The results showed that the assumptions of item response theory were
met, and all items were suitable for both the four-parameter and five-
parameter models. The results also showed a convergence in ability
estimates between the two models, as the average standard error was (0.617)
for the four-parameter model and (0.598) for the five-parameter model, with
no statistically significant differences between them in the accuracy of
ability estimation. The test information curve also showed that the highest
accuracy was at moderate ability levels, with good reliability reaching
(0.815).

Keywords: Four-parameter model, Five-parameter model, Ability
estimation accuracy, Formal reasoning
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