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The Effect of Item Response Theory Models (1PL, 2PL, 3PL) parameter in Detecting

Differential Item Functioning for Dichotomous items

Abdullah Hussain Hassan Almalki " Prof. Ismail Salamah Albursan
Almalkiabdullah0@gmail.com ibursan@ksu.edu.sa
Abstract:

This study aimed to investigate the impact of different Item Response Theory (IRT) models on
the detection of Differential Item Functioning (DIF) in dichotomously scored items. To achieve this
objective, an achievement test in mathematics was developed to assess the mathematical proficiency
of third-grade intermediate school students. The final version of the test consisted of (20) items. After
verifying the assumptions of IRT and establishing acceptable validity and reliability indices, the test
was administered to a sample of (1000) male and female students from schools under the aUraija
Education Office in Riyadh City. Data were analyzed using several statistical software packages,
including Bilog-MG3, R studio, and SPSS v25. The results revealed that the three-parameter model
identified the highest proportion of items with DIF at (70%), followed by the two-parameter model at
(65%), and then the one-parameter model at (50%). Furthermore, the one-parameter model was
found to be the most effective in mitigating the impact on DIF for dichotomous items, as it yielded the
smallest number and proportion of items exhibiting DIF compared to the other parameterized models
(two-parameter and three-parameter).
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(1-1) g
oladl goloY) 2 3gaill 35 ¥ Ao Lt ] Lyl ol izl lslia) s 153 e i il
adj_p P df G2 BIC HQ  SABIC AIC  Converged groups item
0.375 0.30 2 2.4 11.408 5.323 5.056 1.593 TRUE Female,Male q1
0 000 2 368 22949 29034 29301 32764  TRUE  FemaleMale  q2
0.956 0.96 2 0.1 13.726  7.642 7.374 3911 TRUE Female,Male q3
0 0.00 2 29.6 - - - - TRUE Female,Male q4
15.806 21.891 22158 25.622
0.197 0.12 2 4.3 9.547 3.462 3.195 -0.269 TRUE Female,Male q5
0 0.00 2 31.5 -17.69 - - - TRUE Female,Male q6
23.774 24.042 27.505
0 0.00 2 215 -7.663 - - - TRUE Female,Male q7
13.748 14.015 17.478
0.911 0.87 2 0.3 13.527 7.442 7174 3.711 TRUE Female,Male q8
0.132 0.07 2 52 8.574 2.489 2.222 -1.241 TRUE Female,Male q9
0.375 0.29 2 2.5 11.357 5.272 5.005 1.541 TRUE Female,Male q10
0 0.00 2 20.7 -6.913 - - - TRUE Female,Male qn
12.998 13.265 16.728
0.001 0.00 2 14.7 -0.929 -7.013 -7.281 - TRUE Female,Male q12
10.744
0 0.00 2 20.1 -6.314 - - -16.13 TRUE Female,Male q13
12.399 12.667
0.375 0.28 2 25 11.292 5.207 494 1.476 TRUE Female,Male q14
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0001  0.00 2 154 1564 -7.648 -7.916 - TRUE FemaleMale  q15
11.379
0.588 0.50 2 1.4 12.43 6.345 6.077 2.614 TRUE Female Male q16
0.683 0.62 2 1.0 12.842  6.757 6.49 3.026 TRUE Female Male q17
0.375 0.24 2 2.8 10.995 491 4.643 1.179 TRUE Female,Male q18
0 0.00 2 713 - - 63.8 - TRUE  FemaleMale  q19
57.448 63.533 67.264
0 0.00 2 67.2 - - - - TRUE FemaleMale  q20
53.392 59.477 59.744 63.207
(2-1) Jgaz
jelall Ll gaill 589 A ) D sl ] Al pltiiaoly sl s 31 e i deS il
p df G 2 e
0.03 2 7.3 q1
0.00 2 75.4 q2
0.22 2 3.0 q3
0.00 2 441 q4
0.08 2 5.0 q5
0.00 2 85.8 q6
0.00 2 68.3 q7
0.66 2 0.8 q8
0.03 2 6.9 q9
0.10 2 4.7 q10
0.00 2 237 qn
0.00 2 17.8 q12
0.00 2 423 q13
0.08 2 5.1 q14
0.00 2 14.8 q15
0.03 2 7.2 q16
0.57 2 11 q17
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017 2 35 q18

0.00 2 76.0 q19

0.00 2 75.3 q20

(3-1) Jou>
,qbl/e;‘){i//zdﬂ_//‘jﬁj {%5’/ MJL‘B/‘ZL“)L,‘/WL.’ gbéla‘_‘”.//gf.)s’/&c gﬂ.&f«ﬂ/ff[b
adj_p P df G ) ded!

0.021 0.01 3 10.5 q1
0 0.00 3 80.7 q2
0.721 0.72 3 13 q3
0 0.00 3 46.8 q4
0.009 0.01 3 12.7 q5
0 0.00 3 85.3 q6
0 0.00 3 80.8 q7
0.101 0.08 3 6.9 q8
0 0.00 3 27.5 q9
0.14 0.12 3 59 q10
0 0.00 3 275 q11
0 0.00 3 211 q12
0 0.00 3 50.7 q13
0.427 0.38 3 31 q14
0.002 0.00 3 16.2 q15
0.021 0.01 3 10.5 q16
0.597 0.57 3 2.0 q17
0.101 0.08 3 6.7 q18
0 0.00 3 79.5 q19
0 0.00 3 83.5 q20
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