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Impact of the Type of Differential Items Functioning on the Psychometric Properties of Items
and Test According to Parametric and Non-parametric Models of IRT

Nedal K. Al-Sharefeen*

ABSTRACT

This study aimed at investigating the impact of the type of DIF(Systematic, Unsystematic) on the
psychometric properties of items and test according to 3LM parametric and 3LM non-parametric models
of IRT. To achieve the study objective, (WINGEN) statistical software was used to stimulate two forms
of test each form consisted of 50 items. The first form included 10 systematic DIF, the second form
included 10 unsystematic DIF. The responses of (1000) persons were stimulated, the data was analyzed
according to 3PLM using Bilog-Mg and according to 3LM nonparametric used TestGraf. The results
showed that there was a significant different between the means of discrimination parameters and the
means of guessing parameter of test items due to IRT models, in favor of parametric model compared
with the nonparametric one. Also, significant difference was found between the means of difficulty
parameters to the model used, in favor of the non-parametric model with the parametric one; significant
differences were found between the means of the parameters of each of: Difficulty and Guessing of test
items due to the interaction between the model used and type of DIF; significant differences was observed
between the means of amount of test information due to the model, where the amount of test information
larger at all of ability levels according to non-parametric model, whether the DIF model was systematic or
unsystematic, with the exception of the 3LM presented information larger than non-parametric model at
the high ability levels. In additions the results indicated that the estimated values of the reliability
coefficients according to the two models were high, these values were higher for the parametric model,
whether the DIF was systematic or unsystematic.

Keywords: Item Response Theory(IRT), Differential Item Functioning( DIF), Psychometric

Properties of Items, Psychometric Properties of Test, Parametric and Non-parametric
Models , Three Logistic model (3LM).
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