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Abstract

The current study examined the effect of different sample sizes to detect the Item differential
functioning (DIF). The study has used three different sizes of the samples (300, 500, 1000),
as well as to test a component of twenty polytomous items, where each item has five
categories. They were used Graded Response Model as a single polytomous item response
theory model to estimate items and individuals’ parameters. The study has used the Mantel-
Haenszel (MH) way to detect (DIF) through each case for the different samples. The results
of the study showed the inverse relationship between the sample size and the number of

items, which showed a differential performer.

Keywords: Item Differential Functioning (IDF), sample size, polytomous item
response theory models, Graded Response Model (GRM).
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0.220 | -0.192 | -0.260 | -0.739 | -1.078 5 | GRM | 20
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N =300
DIF a b4 b3 b2 bl audh
G
ER N F R F R F R F R F R ~
I
0.000 | 0.000 . 0.000 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1
### | 0.506 | 0.614 : 0.119 | 0.937 | 1.742 0.299 : -0.245 | -0.540 @ -2.120 | -0.572 | -2.398 2
### | 0.555 | 0.614 : 0.119 | 0.000 ; 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3
### | 0.555 | 0.614 : 0.119 | 0.000 ; 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4
0.127 | 1.285 1445 | 0.744 = 0532 | -0.252 | -0.277 | -0.374 = -0.391 | -1.257 : -0.843 5
0.202 | 0.264 = 0.455 | 0490 @ 0.416 | -0.900 ;| -0.253 | -1.718 @ -0.810 | -3.175 : -2.195 6
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 7
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 8
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 9
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 11
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 12
0.217 | 0.264 = 0.455 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13
0.204 | 0.264 = 0.115 | 0.000 . -0.15 0.000 : -0.282 | 0.000 . -0.554 | 0.000 ;. -0.828 | 14
0.167 | 0.805  0.712 | 1.108 . 1.073 | -0.296 | -0.574 | -0.434 = -0.666 | -1.455 ;| -1.906 | 15
0.071 | 0.805 . 0.712 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 16
0.071 | 0.805 . 0.712 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 17
0.219 | 1.048 0.878 | 1.414  1.701 0.804 0.949 0.150 0.468 | 0.0543 @ 0.442 18
0.105 | 1.048  0.878 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 19
0.105 | 1.048 . 0.878 | 0.000 : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 20
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N =500
Al
DIF b4 b3 b2 bl .
3 K F R F R F R F R F R ﬁ/
0.000 | 0.000 . 0.000 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 1
0.000 | 0.000 . 0.000 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 2
0.000 | 0.000 . 0.000 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 3
0.000 | 0.000 . 0.000 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 4
### | 0.463 | 1.154 : 3.064 | 0.780  0.571 | -0.111 = -0.068 | -0.212 : -0.117 | -0.880 ' -0.430 | 5
0.103 | 0.327 . 0.370 | 1.197  0.749 | 0.237 = -0.275 | -0.967 @ -0.889 | -2.503 : -1.998 | 6
0.000 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 7
0.052 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 8
0.052 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 9
0.052 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 10
0.052 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 11
0.052 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 12
0.052 | 0.327  0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 : 0.000 | 13
0.052 | 0.327 : 0.370 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 | 14
0.162 | 0.705 : 0.580 | 1.457 : 1.824 | 0.143 ' -0.184 0.019 . -0.242 | -0.823 : -1.103 | 15
0.112 | 0.705 : 0.580 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 | 16
0.112 | 0.705 : 0.580 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 | 17
0.097 | 1233 :1.193 | 1.325  1.476 | 0.340 1.015 0.379 0.505 0.337 0.423 | 18
0.020 | 1.233 : 1.193 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 | 19
0.020 | 1.233 : 1.193 | 0.000 : 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 | 20
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N = 1000

DIF b4 b3 b2 bl sl
_ G

g K F R F R F R F R F R
I
0.000 | 0.000 | 0.000 | 0.000  0.000 | 0.000 0.000 | 0.000 @ 0.000 | 0.000 0.000 | 1
0.095 | 0.461  0.429 | 1.138 1279 | 0.370  0.363 | -1.061 -0.808 | -1.074 -0.861 | 2
0.034 | 0.461  0.429 | 0.000 A 0.000 | 0.000 @ 0.000 | 0.000 0.000 | 0.000 0.000 | 3
0.034 | 0.461  0.429 | 0.000 A 0.000 | 0.000 @ 0.000 | 0.000 0.000 | 0.000 0.000 | 4
0.109 | 3.160 | 2.299 | 0.676 0.754 | -0.096 &= -0.092 | -0.170 = -01.66 | -0.640 -0.729 | 5
0.194 | 0.578  0.843 | 0.503 0.356 | -0.230 = -0.226 | -0.929 = -0.697 | -2.289 -1.660 | 6
0.217 | 0.578  0.843 | 0.000  0.000 | 0.000 @ 0.000 | 0.000 @ 0.000 | 0.000 0.000 | 7
0.217 | 0.578  0.843 | 0.000 A 0.000 | 0.000 = 0.000 | 0.000 0.000 | 0.000 0.000 | 8
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0.217 | 0.578 | 0.843 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 9

0.217 | 0.578 | 0.843 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 10

0.217 | 0.578 | 0.843 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 11

0.217 | 0.578 | 0.843 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 12

0.217 | 0.578 | 0.843 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 13

0.217 | 0.578 | 0.843 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 14

0047 1.628 1.458 | 1.075 1.057 | -0.102 -0.139 | -0.202 0252 | 0884 -0.953 | 15

0.062 | 1.628 | 1.458 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 16

0.062 | 1.628 | 1.458 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 17

0.017 | 2.230 . 2.068 | 1.313 : 1.270 | 0.828 0.859 0.383  0.392 | 0.368  0.382 18

0.037 | 2.230 . 2.068 | 0.000 : 0.000 | 0.000 0.000 0.000  0.000 | 0.000 0.000 19

0.037 | 2.230 | 2.068 | 0.000 : 0.000 | 0.000 0.000 0.000 = 0.000 | 0.000 0.000 20
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Recommendations

The current study recommends careful attention to the factors affecting

determining the specifications of the item and its differential performance between

different groups, whether by gender, race or culture, before storing this item in the

item bank and benefiting from it in measuring capabilities, and the importance of this

process is highlighted in computerized adaptive testing, which depends on the

measurement of capabilities based on a pre—test to determine the individual's ability

and then examine him with a test appropriate to his ability. If the used item in the

pre—assessment of an individual's ability suffers from a differential performance, this

will give him a test that is disproportionate to his ability, and this will undoubtedly

lead to a wrong decision that affects the objectivity and fairness of the measurement

process.
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Suggestions for future research

Through the results of the study, the researcher suggests conducting the following

studies as future research:

1. Conducting a study using real data and comparing it with simulation data to
determine the accuracy of the results.

2. Discuss the issue of the effect of sample size on the differential item functioning
through using other models of item response models such as the partial credit
model, generalized partial credit model and other models in this field.

3. Carrying out a study to compare the differential item functioning when the item
response models differed between polytomous and dichotomous, since
polytomous models typically require a larger sample size than they do in
dichotomous models.

4. Studying the effect of the length of the test on the differential item functioning, it

may play an influencing role in judging the item performance.
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