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Abstract:

This study aimed to Differences Between the Parametric Delta Scoring
Estimation Method and the Non-Parametric Kernel Method on the Accuracy of
Ability Parameter Estimation. The analysis was conducted using simulated data
generated through the Monte Carlo method (MCM), consisting of 50 binary items
(0,1) with sample sizes of 100, 250, 500, and 1000, and different data distributions
(normal, simple positive skew, severe positive skew, simple negative skew, and
severe negative skew). To answer the research questions, the DELTA program was
used to estimate item and person parameters according to the parametric Delta
model, and the R program was employed to estimate parameters using the non-
parametric Kernel method (KS). The accuracy of the estimation was assessed using
the Standard Error of Estimation (S.E.E). A three-way mixed analysis of variance
(ANOVA) was conducted, and the results revealed the following: statistically
significant differences were found at the a =.05 level in the accuracy of ability
parameter estimation based on sample size and data distribution; no statistically
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significant differences were found at the a =.05 level in the accuracy of ability
parameter estimation based on the scoring estimation method (Delta DSM-L
parametric and Kernel KS non-parametric); statistically significant differences
were observed in the three-way interaction (estimation method, sample size, and
data distribution) at the a =.05 level in the accuracy of ability parameter
estimation, The results showed that the Delta method consistently provided more
stable and reliable ability estimates across different data distributions and sample
sizes compared to the Kernel method, which tended to produce estimates with
higher variance and lower accuracy, especially in skewed distributions. Based on
the findings, the researcher recommends using the Delta DSM-L method for
analyzing binary-response test items and for estimation purposes, as the results of
this study indicate that both methods yield similar statistical outcomes. However,
the Delta method remains the more suitable choice for interpreting results.
Keywords: Accuracy of Ability Parameter Estimation, Parametric Delta Method,
Non-Parametric Kernel Method, Standard Error of Estimation (S.E.E).
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