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Impact of Number of Model Parameters, Estimation Method, Sample Size and Ability
Distribution Shape on Individuals’ abilities Estimation Accuracy:
A Simulation Study

Shokri Ahmed Khoga Bukhari* Dr. Ahmed Ali Hasan Al-Maamari**

Dr.shokribukhari@gmail.com a.almaamari@qu.edu.sa

Abstract:

This study aimed to identify the impact of the model (unidimensional—bidimensional—
tridimensional), ability distribution shape (normal—positively skewed—negatively skewed), sample
size (100—500—1000), and estimation method (ML—MP—EP), in addition to the two-way, three-way,
and four-way interactions among them, on the accuracy of estimating individuals” abilities. The
comparative descriptive approach was employed, using simulation methods to generate and analyze
data using the R software and the [MIRT] package, along with SPSS for supplementary statistical
analyses and Excel for storing, sorting, and organizing the data. A factorial ANOVA (3x3x3x3) was
applied, along with the calculation of effect size (Eta squared), and the use of Bonferroni post hoc tests
for multiple comparisons. The results showed that the model, sample size, ability distribution shape,
estimation method, and their various interactions had a statistically significant effect on the accuracy
of ability estimation. However, this effect did not reach practical significance.
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Goleall Slull
1000 1820305433 -000559203 Normal ML
1000 2345842836 -.029966587 p_skewed
1000 2367697864 040665207 n_skewed
3000 2210936400 003379806 Total
1000 0028398613 000059440 Normal MP
1000 0020805202 -.007700205 p_skewed
1000 0020344903 007777276 n_skewed
3000 0067413635 000045504 Total
1000 0005371908 000014353 Normal Ep 100 PL
1000 0000523577 -.000112903 p_skewed
1000 0000537114 000114377 n_skewed
3000 0003265804 000005276 Total
3000 1050739534 -000161803 Normal Total
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Soleall EISPE]
3000 1359891051 -012593232 p_skewed
3000 1377863444 016185620 n_skewed
9000 1277035359 001143528 Total
1000 1428578392 007093108 Normal ML
1000 1664957678 -.036473601 p_skewed
1000 1652029877 037125117 n_skewed
3000 1613596012 002581541 Total
1000 0024755054 .000030053 Normal MP
1000 0017038625 -.007821175 p_skewed
1000 0016866132 007846819 n_skewed
3000 0066995562 000018565 Total
1000 0005185330 000004992 Normal EP 500
1000 0000406997  -.000100405 p_skewed
1000 0000423404 000101564 n_skewed
3000 0003122817 .000002050 Total
3000 0825318771 002376051 Normal Total
3000 0973653400 -.014798394 p_skewed
3000 0966774287 015024500 n_skewed
9000 0932389654 000867386 Total
1000 1445021471 005085106 Normal ML
1000 1557060686 -.042700799 p_skewed
1000 1541402388 047003283 n_skewed
3000 1558514445 003129197 Total
1000 0023545063 000101286 Normal MP
1000 0016299664  -.007804295 p_skewed
1000 0016781134 007829786 n_skewed 1pL
3000 0066650190 000042259 Total 1000
1000 0004976977 -000010417 Normal EP
1000 0000330724 -.000095940 p_skewed
1000 0000330249 .000094895 n_skewed
3000 0002988875 -.000003821 Total
3000 0834459444 001725325 Normal Total
3000 0917641861 -016867011 p_skewed
3000 0913081503 018309321 n_skewed
9000 .0900652099 001055878 Total
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3000 1574867316 .003873004 Normal ML
3000 1888604185 -.036380329 p_skewed
3000 1889354841 .041597869 n_skewed
9000 1818307600 .003030181 Total
3000 .0025642439 .000063593 Normal MP
3000 .0018157179 -.007775225 p_skewed
3000 .0018070208 .007817960 n_skewed
9000 .0067013182 .000035443 Total ﬁ}.&-‘wl‘
3000 .0005179863 .000002976 Normal EP
3000 .0000433689 -.000103083 p_skewed
3000 .0000445741 .000103612 n_skewed
9000 .0003127755 .000001168 Total
9000 .0909454644 .001313191 Normal Total
9000 1101434829 -.014752879 p_skewed
9000 1105534272 .016506480 n_skewed
27000 1050571696 .001022264 Total
Lpall oz ) yoei¥l Lowgall 8,48l ayyes sl day b Ll o> 739!
Goleall EISPE]
1000 .0129255474 .000662129 Normal ML 100
1000 .0259786275 .053868724 p_skewed
1000 0286626682 -.055294547 n_skewed
3000 .0504114920 -.000254565 Total 2PL
1000 .0048398383 .000054672 normal MP
1000 .0068641254 -016985712 p_skewed
1000 .0069511169 .017545309 n_skewed
3000 .0154402860 .000204756 Total
1000 .0004088612 .000020165 normal EP 100
1000 .0001839926 .000019458 p_skewed
1000 .0013025136 -.000048958 n_skewed
3000 .0007957075 -.000003112 Total
3000 .0079748498 .000245655 normal Total
3000 .0339553309 .012300823 p_skewed
3000 .0354073339 -.012599399 n_skewed
9000 .0304403350 -.000017640 Total
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Soleall EISPE]
1000 0054969181 -000085110 normal ML
1000 0163415259 035895508 p_skewed
1000 0157999170 -037782336 n_skewed
3000 0329754601 -000657313 Total
1000 0036564427 000078245 normal MP 2PL
1000 0042567902 013115210 p_skewed
1000 0043544634 012913573 n_skewed
3000 0113915268 -000041131 Total 500
1000 0004372105 .000006416 normal EP
1000 .0000946120 -000032764 p_skewed
1000 .0000989936 .000030193 n_skewed
3000 0002656979 .000001282 Total
3000 0038192954 -000000150 normal Total
3000 0229014398 007582511 p_skewed
3000 0235053689 -008279524 n_skewed
9000 0201429863 -000232387 Total
1000 0048270637 000107533 normal ML
1000 0164480899 032311851 p_skewed
1000 0164606490 -032572341 n_skewed
3000 0298336236 -000050985 Total
1000 0032406084 -000028553 normal MP
1000 0040535314 -012324581 p_skewed
1000 0040461766 012276094 n_skewed
3000 0107389144 -000025680 Total 1000
1000 0001911127 .000000761 normal EP
1000 0000279130 -000025927 p_skewed
1000 0000277085 000025864 n_skewed
3000 0001145827 .000000233 Total
3000 0033578916 000026581 normal Total
3000 0212153087 006653781 p_skewed
3000 0213087598 -006756794 n_skewed
9000 0183044655 -000025477 Total
3000 0085778871 000228184 normal ML gsonll
3000 0222007049 040692027 p_skewed
3000 0232716690 -041883075 n_skewed
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9000 0388069184  -.000320954 Total
3000 0039694629 000034788 normal MP
3000 0055994430 -.014141834 p_skewed
3000 0057775998 014244992 n_skewed
9000 0126941467 000045982 Total
3000 0003627581 000009114 normal EP gyenll
3000 0001227009 -000013078 p_skewed
3000 10007549686 .000002366 n_skewed 2PL
9000 0004887829 -.000000532 Total
9000 0054612935 000090695 normal Total
9000 0267419583 008845705 p_skewed
9000 0275567090 -.009211906 n_skewed
27000 0235747994 -000091835 Total
Al o ol Lol Badll s eaatlldih  Anall exs |
Goleall EISPE]
1000 1001303626 -.090586941 normal ML
1000 0680701217 -.063303308 p_skewed
1000 0729045946 -.115922462 n_skewed
3000 0843541582 -.089937570 Total
1000 0288659569 029846459 normal MP
1000 0348424880 065957307 p_skewed
1000 0273621085 062490039 n_skewed
3000 0345841989 052764602 Total
1000 0277253436 -018233261 normal EP 100
1000 0260489599  -.028521554 p_skewed
1000 0207824745 -016665992 n_skewed
3000 0255661359 -.021140269 Total
3000 0795257403 -.026324581 normal Total
3000 0718165046 -.008622518 p_skewed 3
3000 0865631211 -023366138 n_skewed
9000 0798973516 -.019437746 Total
1000 0163078792 -.008867334 normal ML
1000 0221238962 -.014952805 p_skewed
1000 0235139700 -.046362504 n_skewed
3000 0265678253 -.023394214 Total
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Soleall EISPE]
1000 0084805989 025393300 normal MP
1000 0176958441 090562822 p_skewed
1000 0161244597 049533202 n_skewed
3000 .0306400199 055163108 Total 500
1000 0028826561 -000368725 normal EP
1000 0028663240  -.001456008 p_skewed
1000 0003199837  -.000336051 n_skewed
3000 0024103671 -000720261 Total
3000 0180990334 005385747 normal Total
3000 0496886160 024718003 p_skewed
3000 0424831483 000944882 n_skewed
9000 0404965179 010349544 Total
1000 0055028487  -.001852570 normal ML 1000
1000 0203663519 -.018504834 p_skewed
1000 0160681107  -.031640331 n_skewed
3000 0195674055 -.017332579 Total
1000 0071249151 020468139 normal MP
1000 0134319875 080339805 p_skewed
1000 0103037268 028331021 n_skewed
3000 0286062277 043046321 Total
1000 0000623613 -000012857 normal Ep 1000
1000 0014119233 -.000331016 p_skewed
1000 0001032707  -.000067944 n_skewed
3000 0008295749 -000137273 Total
3000 0113742580 006200904 normal Total
3000 0452207858 020501318 p_skewed
3000 0268618614  -.001125752 n_skewed
9000 0323378351 008525490 Total 3PL
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9000 .0014519123 -.000238977 Total
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9000 0488762224 .002587216 normal Total
9000 0664733474 .005834040 p_skewed
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