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Effect of Sample Size and Test Length on Item Parameter Estimation Accuracy according

to Generalized Partial Credit Model and the Delta Scoring Model
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Daalowidy@pnu.edu.sa ibursan@ksu.edu.sa
Abstract

This study aims to examine sample size and test length effects on item parameter estimation under
the Generalized Partial Credit Model (GPCM) and the Delta Scoring Model (DSM). A comparative
analytical approach based on simulation was employed, wherein simulated data were generated for
varying sample sizes (500, 1000, 5000) and test lengths (5, 10, 15 items). The data were analyzed
using R and Delta software. Estimation accuracy was evaluated using three indicators: bias, mean
square error (MSE), and correlation coefficient. A three-way ANOVA was conducted using SPSS to
assess statistically-significant of differences in estimation accuracy across study conditions and their
interactions. Results demonstrated the superiority of the GPCM over the DSM in estimating response
category difficulty and discrimination parameters accuracy. The model type was the only statistically
significant factor affecting the accuracy of response category difficulty estimation, whereas neither
sample size, test length, nor their interaction exhibited significant effects. For the discrimination
parameter, both the model and test length showed significant effects, while sample size did not.
Additionally, a statistically significant interaction was observed between sample size and test length.
Keywords: Sample size effect, test length, accuracy of item parameter estimation, Generalized

Partial Credit Model (GPCM), Delta Scoring Model (DSM)
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