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Abstract

The present study aimed to investigate the psychometric properties
of the Helen Bristol Numerical Ability Test among secondary school
students within the Iraqi educational context in light of Classical Test
Theory. The study adopted the descriptive analytical approach, as it is
considered the most appropriate method for studies concerned with test
analysis and psychometric evaluation. The research sample consisted of
300 male and female secondary school students from schools of the
Baghdad Al-Karkh Third Directorate of Education for the academic year
(2024-2025). The test, composed of 3( objective multiple-choice

items, was administered to the selected sample.
The procedures included establishing face validity by presenting the test

items to a panel of specialized experts, as well as verifying construct
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validity using exploratory factor analysis. Test reliability was estimated
using Cronbach’s alpha coefficient. ltem analysis was conducted to
determine item difficulty indices, discrimination indices, and item-total
correlations. In addition, distractor effectiveness was analyzed, and
percentile norms were extracted to facilitate the interpretation of scores.
The results of the exploratory factor analysis revealed the presence of a
single underlying factor with an eigenvalue of 11.27, which explained
37.57% of the total variance. This indicates the unidimensionality of the
test and confirms that it measures numerical ability as a single cognitive
construct. The reliability coefficient using Cronbach’s alpha reached
0.89, reflecting a high level of internal consistency among the test
items. Item difficulty indices ranged between (.25 and (.67, which fall
within acceptable limits, while discrimination indices ranged between
0.28 and 0.56, indicating that the items the test possessed acceptable
ability to discriminate between high— and low-performing students.
ltem—total correlations were positive and within acceptable levels,
reflecting good internal consistency.

The results of distractor analysis indicated that most incorrect
alternatives were effective, as their correlations with the total score were
negative, suggesting their ability to attract low—performing students and
improve item discrimination. Furthermore, the extraction of percentile
norms contributed to interpreting students’ scores and classifying them
into different performance levels.

The study concluded that the Helen Bristol Numerical Ability Test
possesses sound psychometric properties according to Classical Test
Theory, supporting its suitability for measuring numerical ability among
secondary school students in the Iragi educational environment. The
study recommended conducting further research to examine the test’s
psychometric properties in different educational contexts and across

other educational stages.
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