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The Accuracy of Estimating Individuals Ability According
to The Sample Size and Parameter Model
(Three, Four): Simulation Study

Ayaad Reka Almutairi
Track of Measurement and Evaluation, Major of Educational Psychology
Department of Psychology, College of Languages and Humanities
Qassim University, Kingdom of Saudi Arabia

Abstract

This study aimed in general to reveal the accuracy of estimating the
ability of individuals according to the sample size and the model used
(three, four) parameters, and to compare them, based on item response
theory. The study sample consisted of a diverse group of samples of
different sizes (200-500- 800-1100-1400) examined virtually. To achieve
the study objectives, the researcher followed the descriptive comparative
approach and the simulation method to generate data, analyze it, compare
the results related to it, and interpret it. The data were generated and
analyzed using the (R) program and the [Multidimensional Item Response
Theory (MIRT)] statistical package, through means and standard deviations,
the (T) test for two related/independent samples, and the one-way/two-way
analysis of variance test. The study revealed several results, including an
effect of sample size on the accuracy of estimating the ability parameter in
the three parameters model. The four parameters model also favored smaller
sample sizes, and the four parameters model was more accurate than the
three parameters model in estimating individuals' abilities. Based on this,
the study presented a set of recommendations and proposals, one of them to
take into account the sample size and model type when executing the
measurement process
Keywords: Item response theory, three-parameters model, four-parameters
model, sample size, individual ability, simulation.
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Aadall 95 23 g0l By Jlas W et 35k i) o 398 (1) gk
mdl rep ssize iter SE_F1 F1
3pl 1 200 103 0.336548 -8.74E-05 1
3pl 2 200 73 0335305 -0.01073 2
3pl 3 200 384 0.332673 258E-06 3
3pl 4 200 500 0.340976 -3.99E-05 4
3pl 5 200 106 0.342165 -6.88E-05 5
3pl 6 200 133 0.333809 -359E-05 6
3pl T4 200 500 0.352988 -0.00024 7
3pl 8 200 500 0381977 0.000122 8
3pl 9 200 169 0.336734 -184E-05 9
3pl 10 200 102 0.350025 -0.00985 10
3pl " 200 250 0.334228 -5.95E-06 1"
3pl 12 200 45 0351229 -9.88E-05 12
3pl 13 200 271 0.336852 -1.32E-05 13
3pl 14 200 500 0.335705 1.94E-06 14
3pl 15 200 500 0.355031 0.000315 15
3pl 16 200 49 0357339 -0.00014 16
3pl 17 200 500 033632 571E-06 17
3pl 18 200 500 0.350786 5.03E-06 18
3pl 19 200 94 0331529 -4.73E-05 19
3pl 20 200 500 0.349364 -0.01088 20
3pl 21 200 500 0.363155 -0.0003 21
3pl 2 200 76 0.357065 -625E-05 22
3pl 23 200 500 0.35387 7.70E-06 23
3pl 24 200 500 0.344985 -0.00884 24
3pl 25 200 286 0.360291 -9.48E-06 25
3pl 26 200 53 034167 -0.00024 26
3pl 27 200 500 0.350291 -0.0002 27
3pl 28 200 500 0.349419 -6.95E-06 28
3pl 29 200 500 0348642 -0.0209 29
3pl 30 200 61 0.36524 -8.82E-05 30
3pl 31 200 100 0.345447 -0.02274 3
3pl 32 200 156 0.334993 -5.12E-05 32
3pl 33 200 223  0.39042 -1.82E-05 33
3pl 34 200 500 0.347795 -4 33E-05 34
3pl 35 200 500 0.321069 -1.43E-06 35
3pl 36 200 112 0.369502 -0.00013 36
3pl 37 200 160 0.339766 -7.96E-05 37
3pl 38 200 63 0.352987 -4.76E-05 38
3pl 39 200 500 0.352516 -9.92E-06 39
3pl 40 200 500 0.347719 -0.00922 40
3pl 41 200 165 0.35088 -4.95E-05 41
3pl 42 200 79 0.364445 -933E-06 42
3pl 43 200 500 0.359456 -0.00013 43
3pl 24 200 500 0.325363 -0.00645 44
3pl 45 200 500 0.331208 -3.04E-05 45
3pl 45 200 130 0.355403 -7.98E-06 46
3pl 47 200 103 0.364151 -6.11E-05 47
3pl 48 200 500 0.342971 -3.46E-05 48
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Aadall oy Z3g0dl By jLas M Aboeansdl 805k lidll 0 2398 (1) 3oeks

mdl rep ssize iter SE_F1 F1

4pl 1 200 500 0.308266 -0.00092 1
4pl 2 200 500 0315258 -0.03685 2
4pl 3 200 500 0.308162 0.00035 3
4pl 4 200 500 0.318265 0.002921 4
4pl 5 200 500 0320022 -0.00947 5
4pl 6 200 500 0.319195 0.000535 6
4pl 7 200 500 0.327999 0.003683 7
4pl 8 200 500 0.358366 0.002981 8
4pl 9 200 500 0303228 0.008194 9
4pl 10 200 500 0.324525 -0.00851 10
4pl 1 200 500 0.3173%  -0.0008 1"
4pl 12 200 500 0331764 0.001869 12
4pl 13 200 500 0.32457 -0.00639 13
4pl 14 200 500 0.322567 0.009343 14
4pl 15 200 500 0335518 -0.0009 15
4pl 16 200 500 0333637 0.002247 16
4pl 17 200 500 0.307697 0.007188 17
4pl 18 200 500 0319021 -0.00312 18
4pl 19 200 500 0317005 0.012074 19
4pl 20 200 500 0.322531 -0.01119 20
4pl 21 200 500 0.323923 -0.00573 21
4pl 2 200 500 030913 -0.04908 22
4pl 23 200 500 0.312656 0.00866 23
4pl 24 200 500 032095 -0.0089 24
4pl 25 200 500 0.332207 0.005377 25
4pl 26 200 500 0.316168 0.013491 26
4pl 27 200 500 0.316451 -0.00516 27
4pl 28 200 500 0307671 0.011386 28
4pl 29 200 500 032825 -0.01827 29
4pl 30 200 500 0.334501 0.000275 30
4pl 3 200 500 0315872 -0.02897 31
4pl 32 200 500 032146 -0.00435 32
4pl 33 200 500 034361 -0.02087 33
4pl 34 200 500 0.326655 -0.00941 34
4pl 35 200 500 0322625 -0.00195 35
4pl 36 200 500 0.342961 0.004508 36
4pl 37 200 500 0.326348 0001713 37
4pl 38 200 500 0334045 0.002895 38
4pl 39 200 500 0316188 -D.00086 39
4pl 40 200 500 0.324076 0.005127 40
4pl 41 200 500 0.328438 -0.00133 41
4pl 42 200 500 0329659 -0.00819 42
4pl 43 200 500 0.316362 -0.00371 43
4pl RE) 200 500 0.283283 0.021462 4
4pl 45 200 500 0312274 -0.00163 45
4pl 46 200 500 0.344968 5.17E-05 46
4pl 47 200 500 0.334243 -0.03588 47
4pl 48 200 500 032316 0.014381 48
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