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Efficiency of Parameter Estimation with Random Item
for One-Parameter Response Model
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Abstract

The purpose of this research was to investigate the efficiency of the examinee’s
parameter estimation by using the one-parameter Item Response Model with simulated
data and to investigate the model with real data. The parameter consisted of the evaluation
of specific item response and of three random item response models: RPFI, FPRI, and
RPRI. The data was formulated by using R program to run the simulation assessed by
WinBUGS program and connected through the R2WinBUGS package code. The data
model consisted of 48 conditions (4x3x4): including the initial distribution of the test in 4
distributions of difficulty; 3 levels of the test length; and 4 sizes of the number of examinees.
The efficiency evaluation of the examinees’ parameter estimation was considered from the
standard error of estimation and the mean squared error. In addition, this research used
the data from the 2003’s O-NET test (English, Mathematics and Thai) results of Mathayom

6 students by assessing the model with real data from Akaike Criterion (AIC) statistics.

The results were as follows: 1) The FPRI parameter estimation model shown the
highest estimation efficiency, followed by the RPFI and RPRI parameter estimation models,
respectively. 2) The FPRI parameter estimation model had the least AIC in every subject
and every sample size. The study revealed the most efficient estimation by FPRI, RPFI and

RPRI respectively according to the O-NET data.
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A9 o (5iD)

: SE(0) (x10?) MSE (x107°)
Wwaulsnsinm
RPFI FPRI RPRI RPFI FPRI RPRI
Negative-100-30 | 331.747 | 330.346* | 330490 | 110.396 | 105.650* | 106522
100-60 240.219 239.447* | 239.448 65.246 61.447* 61.760
100-90 198.209 197.986* 197.982 50.079 45.440* 45587
300-30 373.449 373.123* | 373.175 125.180 124.490* 124.867
300-60 257.220 | 256.965* | 256.988 65.704 65.065* 65.147
300-90 205.859 205.626 | 205.620* | 7696.569 | 6724.298 | 6723.972*
500-30 344.260 344.236* | 344.303 109.384 109.085* 109.323
500-60 237.584 237.499* | 237.503 | 5987.255 | 5554.726* | 5554.972
500-90 | 193505 | 193.343* | 193347 | 38391 | 38015 | 38049
1000-30 328.869 328.666* | 328.699 100.097 100.016* 100.152
1000-60 230.255 230.118 | 230.106* 52.361 52.315* 52.381
1000-90 191.451 191.332* 191.333 37.014 37.012¢ 37.049
Positive-100-30 | 353.124* | 356.064 356.547 | 122.243* 124.274 125.568
100-60 255.44* 261.466 261.652 73.694* 86.287 87.339
100-90 201.46* 203.716 203.774 51.543* 56.061 56.582
300-30 380.068 378.553* | 378.602 128.941 128.118* 128.527
300-60 | 242592 | 242250* | 242253 | 59415 | 58736* | 58.803
300-90 200.760 200.440* | 200.454 | 7247.412 | 6409.414* | 6409.449
500-30 328.420 327.940* | 328.085 101.940 101.519* 101.656
500-60 245.407 245.015* | 245.015 | 8151.511 | 6927.219* | 6927.640
500-90 191.631 191.542* 191.557 37.779 37.650* 37.712
1000-30 336.806 336.668* | 336.686 103.932 103.806* 103.896
1000-60 230.279 230.136* | 230.142 52.200 52.046* 52.079
1000-90 192.437 192.336* 192.344 37.180 37.073* 37.106

waenn: “fe laeaifidssinnnlunsdssanudmniiinesinge lnssidn SE(0) v MSE silgn
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A . .
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(<o 1B) 300 13,864.87  13,853.39* 13,867.04 0.444 0642
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