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The Impact of Some Missing-Values Treatment Methods and Model
Parameters Estimation Methods on the Accuracy of Estimating Persons’
Abilities and Items Difficulties According to Rasch Model

Hesham Habeeb El-Husieny Ekram Hamza Al-Sayed Sahwan
Mohammad

National Center of Examinations and National Center of Examinations and
Educational Evaluation (NCEEE) Educational Evaluation (NCEEE)
Summary of the study:
The present study aimed to examine the impact of four methods of missing-
values treatments: Expectation of Maximization Algorithm Method, Multiple
Imputation Method, Not Present (consider that the person did not see the
item), and Incorrect Response Method (consider the response as a wrong
answer); and 3 methods of parameters estimation: Maximum Likelihood,
Bayesian and Joint Maximum Likélihood estimations,
To achieve the objective of the present study, researchers used the actual
responses of a sample of students (319 students) who took the mathematical
aptitude test. The data was missing. completely at random. After reviewing
the fitness of the Rasch model, unfit persons and items were deleted; 37 items
and 242 persons remained for study analysis.
BILOG-MG3 was used to analyze the data according to the Rasch model
using both Maximum Likelihood and Bayesian estimation methods.
WINSTEPS was used to analyze data using the Joint Maximum Likelihood
estimation method.
The comparisons were conducted between the groups according to the
variables of missing values treatments and the parameters estimation methods
through using the Two-way Repeated Measures of Variance test. Then,
Standard Error of Measurement was used to determine the accuracy of
estimating both item parameters and persons’ abilities.
The most important findings of the study are as follows:
A. Accuracy of estimating persons’ abilities:

- The Multiple Imputation and the Not Present methods were
significantly more accurate than the Expectation of Maximization
Algorithm and the Incorrect Response Method in estimating persons’
abilities.

- The Multiple Imputation and the Incorrect Response Methods were
significantly more accurate than the Expectation of Maximization
Algorithm and Not Present methods in estimating persons’ abilities.

- No significant differences between the Multiple Imputation and the
Incorrect Response Methods were found in estimating persons’
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abilities.

— The Bayesian estimation methods was significantly more accurate than
the Maximum Likelihood and the Joint Maximum Likelihood
estimations in estimating persons’ abilities. In addition, the
Maximum Likelihood estimations was more accurate than the Jomnt
Maximum Likelihood estimations.

B. Accuracy of estimating items difficulties:
- The Imputation methods (Multiple Imputation and the Not Present
methods) were significantly more accurate than the not present and
the Incorrect Response Methods in estimating items difficulties.

- The Expectation of Maximization Algorithm was significantly more
accurate than the Multiple Imputation, the Incorrect Response and
the Not Present methods in estimating items difficulties.

= The Expectation of Maximization Algorithm, the Multiple Imputation
and the Incorrect Response methods were significantly more accurate
than the Not Present method in estimating items difficulties.

- The Expectation of Maximization Algorithm and the Multiple
Imputation methods were significantly more accurate than the
Incorrect Response method in estimating items difficulties.

— The Incorrect Response method was significantly more accurate than
the Not Present method in estimating items difficulties.

— The Bayesian estimation and the Maximum Likelihood methods were
significantly more accurate than the Joint Maximum Likelihood
estimations in estimating items difficulties.

C. Accuracy of estimating persons’ abilities and items difficulties:
= The Not present method had the higher averages in estimating both
persons’ abilities and items difficulties in all parameters estimation
methods used in the study.
— The Bayesian estimation method was more accurate than the Joint
“Maximum Likelihood estimations in estimating both persons’
‘abilities and items difficulties.
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