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Effects of Sample Size, Test Length, and Group Balance on the Performance of the
Generalized Mantel-Haenszel (GMH) Method in Detecting Differential Item
Functioning for Graded Response Items: A Simulation Study
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Abstract

This study examines the effectiveness of the Generalized Mantel—Haenszel (GMH) method for detecting
differential item functioning (DIF) in graded response items. Monte Carlo simulation under the graded response model
(GRM) was employed, while systematically modifying factors of sample size, test length, group-size balance, the
proportion of DIF items, and the type and magnitude of DIF. Results showed that statistical power increased with DIF
magnitude and that GMH was more sensitive to uniform than to nonuniform DIF. At the same time, Type | error
remained close to the nominal level. Power declined under group imbalance, whereas longer tests and larger samples
improved performance. Practically, GMH performed well when tests were longer, groups were balanced, and the overall
sample size was adequate. When nonuniform DIF was suspected, increasing the sample size and complementing GMH
with additional methods, such as the IRT likelihood-ratio (IRT—LR) test or MIMIC models, can strengthen measurement
fairness and accuracy.

Keywords: Generalized Mantel—Haenszel (GMH); Differential Item Functioning (DIF); Graded Response Model
(GRM); polytomously scored scales.
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