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The Effect of Method of Handling Guessing and Missing Data
on Item Psychometric Properties According to Item Response
Theory

Abstract

This study aimed at investigating the effect of the method of handling
guessing and missing data on the psychometric properties of test items within
the framework of Item Response Theory (IRT). The sample of the study
consisted of (612) male and female students randomly selected from the
study population, using the school as the sampling unit, which represented
(5%) of the total population. The sample of the study was divided into three
random subgroups to control the administration order of the test forms by
applying three different sequences to the three groups following the initial
administration (completion questions). To achieve the objectives of the study,
a quasi-experimental design was adopted, and a physics test for tenth-grade
students was developed. The test consisted of (30) multiple-choice items
presented in four different test forms that varied in test instructions and item
types. The findings of the study showed that the proportion of missing data
varied according to the method used to handle guessing, except between the
reward and penalty methods when compared to the partial credit method.
Furthermore, the findings showed significant differences in the mean values
of the item difficulty parameter depending on the guessing treatment method,
as these differences were in favor of both the reward and penalty methods
versus the partial response method. However, no statistically significant
differences were found in the mean values of the item discrimination
parameter across the different guessing treatment methods according to IRT.
In light of these findings, the study recommended that objective test
developers-particularly in scientific subjects such as physics-should carefully
select the method for handling guessing that best aligns with the nature of the
test items.

Keywords: Guessing, Missing Data, Psychometric Properties, Item
Response Theory.
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