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Using Andrich’s Rating Scale Model for Calibrating Self-Regulated
Learning Scale and the Impact on Differential Test Functioning by
Using Generalized Mantel-Hansel Method
Dr. Yasser A. H. Hassan

The study aimed at calibrating Self-Regulated Learning Scale using Andrich’s
Rating Scale Model and the impact on Differential Test Functioning by using
Generalized Mantel-Hansel Method. The sample of the study consisted of (400) male
and female students aging from (18.9-20.3) years, from the faculties of Education,
Arts and Science at South Valley University, who have been chosen stratified
randomly. The study tool is represented in the Self-Regulated Learning Scale
(prepared by the researcher) which consists of 60 items measuring 6 dimensions. Data
were analyzed through using (SPSS+22, Winsteps 3.67, GMHDIF). The results
showed calibrating the items of Self-Regulated Learning Scale on one linear metric
according to Andrich Model. The process of calibration involved eliminating (16)
items of the scale that showed statistical misfit to Andrich Model, so the calibrated
scale consisted of (44) items. It is possible to calculate the individuals' estimates
corresponding to each possible total score on the scale after its calibrating. The
researcher was able to study the verification of the reliability and validity of the scale
finalized after calibrating using Andrich model. It was possible to obtain two equated
short versions of the calibrated scale covering all aspects of the total scale. It was
revealed that differential items functioning related for gender (males/females),
academic specialty (scientific/literary) in the self-structured learning scale after its
calibrating by using the generalized Mantel-Hansel Method. The process involved
eliminating (4) items, and then the Self-Regulated Learning Scale in its final form
consisted of (40) items, after its calibrating by using Generalized Mantel-Hansel
Method. Emanating from Rasch Model as one model Item Response theory, after
eliminating items of differential items functioning related for gender and academic
specialty by using the Generalized Mantel-Hansel Method. By using Multiple Group
Confirmatory Factor Analysis results confirmed the impact of differential items
functioning on the Differential Test Functioning as a Whole. The Latent structure was
measured differently by gender, and academic major. The results showed the existence
of statistically significant effects for gender (males/females), academic major
(scientific/literary) and the bi-reactions among them on Self-Regulated Learning
Scale. In addition, it is possible to calculate norms percentile ranks and T-scores that
help interpret estimating the parameters of individuals on the final scale after its
calibration and eliminating items that showed differential items functioning.

Key Words: Andrich’s Rating Scale Model, Differential Test Functioning,
Generalized Mantel-Hansel Method, Item Response theory,
Calibrating Self-Regulated Learning Scale.
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