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The effect of Fit Statistic, Maximum Information Value and Standard Error of Difficulty
Estimation of the Item on the Differential item functioning using Three-parameter model
3PLM
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Abstract:

The study aimed to investigate the effect of fit statistics, maximum information, and standard error
(SE) in estimating item difficulty using three-parameter logistic model (3PLM) on differential item functioning
(DIF) through the Likelihood-Ratio method within Item Response Theory (IRT). A descriptive-analytical
correlational approach was used. A sample of 2,245 secondary school students in Yemen was selected
randomly. The sample was assessed through third edition of Cattell Intelligence Test, Form (A). The
assumptions of IRT were verified, and item parameters were extracted using the 3PLM model in the Xcalibre
software. DIF statistics were calculated using Likelihood-Ratio method in IRTLRDIF software. Eta correlation
coefficients and binary logistic regression were analyzed using SPSS V24.The study revealed statistically
significant relationships at the .01 and .05 levels between DIF indicators and the study variables using the
3PLM model, with correlation coefficients of .316, .351, and .201, indicating weak to moderate positive
correlations. The variable of maximum item information showed predictive ability for DIF, whereas fit statistic
and standard error in estimating item difficulty did not prove predictive ability for DIF using the Likelihood-
Ratio method within IRT.

Keywords: Three-Parameter Logistic Model (3PLM); Differential Item Functioning ; Fit Statistic;

Maximum Information; Standard Error in Estimating Item Difficulty.
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