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Abstract

The purposes of this research were to: 1) study the efficiency of parameter estimations on
the examinees' ability from missing data treatment by multiple imputation (MI), and 2) study the
differential item functioning of the examination with the Likelihood Ratio Test (LLRT). The study
was conducted by simulating a two-parameter logistic model (2PL) on 2 values and setting up the
data model under 5 variables including the conditions of missing the data, the sample size, the
missing rate, the test length of the examination, the magnitude of DIF in 32 conditions
(2x2x2x2x2) on an examination. Each function consisted of 100 replicates. The results were
summarized as follows: 1) the BIAS and RMSE values of the examinees' parameters (0 )
estimated from the missing data treatment by multiple imputation (MI) under the two conditions of
missing at random (MAR) and missing not at random (MNAR) at the same level. It was found that
the BIAS values were similar to the size of the DIF 1.0 under the condition of missing at random
(MAR) while the BIAS values approached 0 under the condition of missing not at random
(MNAR). On the RMSE values, it was found that most RMSE values under the condition of
missing at random were lower than the RMSE values under the condition of missing not at
random (MNAR). 2) The results of DIF with LRT could be used to control the type I error rate
with the statistical significance at 0.05 (p <0.05), but all of the powers to find the DIF were lower

than the criteria.

Keywords: missing data, multiple imputation, differential item functioning
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