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Objective: A growing concern in unfairness of educational assessments is the
possible presence of differential item functioning. Differential item
functioning or bias will undermine the validity of the assessment. In this
study, identification of differential item functioning in PIRLS 2016 test
among Iranian students has been considered via the Rasch-Tree model.
Methods: The data used in this research are from PIRLS 2016 exam results
that was also held in Iran. A total of 438¢ fourth grade Iranian students were
involved consisting of 2143 girls and 2242 boys with the average age of 10.14.
The analysis performed by the authors on this dataset was written in R
programming language.

Results: The results indicate that out of 181 questions, based on raschtree
model, one dichotomous question shows uniform differential item
functioning. Moreover, among polytomous questions, block 16 shows
differential item functioning.

Conclusion: It appears even though there is differential item functioning in
the PIRLS 2016 test for Iranian students, the impact is negligible. Ideally,
however, we would want to remove the questions with differential item
functioning before conducting any analysis. Using test results requires care
and discretion.
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. Invariance

. Millsap

. Invariance

. Item Response Theory (IRT)
. dichotomous

. polytomous

. Likelihood Ratio Test (LRT)
. Lord’s chi square test
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. generalized Lord test

10, Raju method

11 Stella Bollmann, Moritz Berger, and Gerhard Tutz

12 Progress in International Reading Literacy Study (PIRLS)
13 Kabiri M., Karimi A., & Bakhshali-Zadeh S.
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. Ahmadi Deh Qutbuddini M., Khodai E., Farzad V., Moghadam-Zadeh A., & Kabiri M
. International Association for the Evaluation of Educational Achievement(IEA)

. Purposes for Reading

. Literary Experience

. Acquire and Use Information

. Process of Comprehension
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. Focus on and Retrive Explicity Stated Information

. Make Straightforward Inferences

. Interpret and Integrate Ideas and Information

. Evaluate and Critigue content and Textual Elements

. Programme for International Student Assessment (PISA)
6, Trends in International Maths and Science Study (TIMSS)
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. Georg William Rasch
. simple logostic model
. rating scale model

. partial credit model

. dichotomous

. ploytomous

. De Ayala, 2009

. Invariance

. differential item functioning(DIF)
10

O 0 9 N W R W N -

. recursive partitioning
11 Strobl, C., Kopf, J., & Zeileis, A.
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Partial credit model
Item category parameters: $¥

Estimate

Item# Std. Error z value Pr(>|z|)
item1-C2 2.1153 0.4352 4.861 LITE-06  *%*
item1-C3 8.6689 0.9044 9.586 <2e-16  w*
item1-C4 11.946 1.2836 9.307 <2e-16  *x
item2-Cl 1.924 0.4994 3853 0.000117  **
item2-C2 42438 0.8453 5.02 5.06E-07  xxx
item2-C3 8.2982 1.2436 6.673 251E-11  *x
item2-C4 8.6053 1.6099 5345 9.04E-08
item3-C1 3.6164 0.4128 8.761 <2e-16  Hx
item4-C1 5.0085 0.4322 11798 <2el6  *xx
item5-C1 -0.422 0.5793 20728 0.466372
item5-C2 4.8509 0.9447 5135 2.82B-07 e
item5-C3 6.0832 1.2671 4.801 1.58E-06  ***
item5-C4 8.2648 1.643 5.03 490E-07
item6-C1 32212 0.4174 7717 1I19E-14  w
item6-C2 6.2866 0.8052 7.808  S5.83E-15  xk

I, Log-likelihood

SEYA oo 8 oyled OF Dl o disel _old i) s (0 pSoiltil colellas



™ Sl 553 5l eslial b 31l 015 0] 2515 Ol 53 YN 35 O a3l 55 SI 815 S,
item7-C1 1.2954 0.5104 2.538 0.011151 *
item7-C2 3.1907 0.8499 3754 0000174  x
item7-C3 6.2888 1.2295 5115 3.14E-07
item7-C4 9.8787 1.619 6102  1.05E-09  **
item8-C1 4.9091 0.4277 11.478 <2e-16  wx
item9-C1 3.2004 0.558 5752 B.82E-00  wx
item9-C2 4.9663 0.8521 5.828 5.60E-00  *xx
items-C3 6.2969 12193 5164 24107
item9-C4 9.0695 1.609 5637 173E-08  x
item10-C1 2.2365 0.4996 4476 7.59E-06  xrx
item10-C2 3.0991 0.8326 3722 0.000198  ***
item10-C3 8.3068 12331 6736  1.62E-11  **
iteml0-C4 19 1808 1.6106 6322 257E-10
item11-C1 1.2418 0.4801 2587 0.009689  **
item11-C2 6.1628 0.8956 6.881  5.95E-12
item11-C3 5.8605 12182 4811 1.50E-06  ***
item11-C4 11.584 1.6256 7.126 1.03E-12  *+
item12-C1 0.6112 0.4548 1344 0.179019
item12-C2 4.4416 0.8288 5.359 8.36E-08  ***
item12-C3 8.4981 12226 6951  3.63E-12
item12-C4 13.344 1.6542 8.067 T22E-16 ke
item13-Cl 44178 0.4214 10483 <2e-l6  *wx
item13-C2 8.4632 0.823 10283 <2el6  **x
item13-C3 13.4012 12947 10.351 <2e-16  xEx
item14-Cl 3.8687 0.4142 9.341 <216 FxE
item15-C1 3.016 0.4114 7.332 22713 *x
item16-Cl 42964 0418 10279 <2el6  **x
item17-C1 1.6312 0.4226 3.86 0.000113  #*x
item17-C2 5.9702 0.8154 7321 245E-13  xes
iteml7-C3 10 6447 12331 8.632 <2e-l6
item17-C4 14.6788 1.6563 8.862 <2e-16  xEx
item18-C1 1.0454 0.5715 1.829 0.067395
item18-C2 33692 0.8917 3778 0.000158  x
item18-C3 7.3307 1276 5745 9.19E-09  **
item18-C4 7.4797 1.6334 4579 466E-06
item19-C1 23352 0.4204 5555  278E-08  x*
item19-C2 5.5045 0.8072 6819 O.I7E-12
item20-C1 3.6819 0.4172 8.825 <2e-16  *x
item20-C2 6.9828 0.8068 8.655 <2e-l6 %
item21-C1 3.6678 0.413 8.8 <2e-16  w
item22-C1 2.294 0.4931 4652 329E-06  x*
item22-C2 3.4104 0.8303 4107 4.00E-05
item22-C3 7.5423 12211 6177  6.55E-10  x*
item22-C4 19 1221 1.6086 6292 33E-10 e
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item23-C1

2.9811 0.4113 7247 426E-13
item24-C1 4.1758 0.4187 9.973 <2e-16  *x
item24-C2 8.1043 0.8168 9.922 <2e-l6  ***
item25-C1 33933 0.412 8.237 <2e-16  w
item26-C1 1.1898 0.4613 2.579 0.009898  **
item26-C2 4.8946 0.8362 5853 482E-09
item26-C3 7.2255 12154 5945 27709 xk
item26-C4 19 1985 1.6064 6349 217E-10
item27-C1 2.923 0.4114 7.106 1.20E-12  **x
item28-Cl 5.0251 04372 11494 <2el6  **x
item28-C2 8.1265 0.8161 9.958 <2e-16  *x
item28-C3 11.5829 12115 9.561 <2e-16  xx
item29-C1 3.63 0.501 7245 432E-13 we
item29-C2 6.2841 0.8456 7432 1.07B-13  xs
item29-C3 6.8338 12058 5.668  1.45E-08
item29-C4 10.7939 1.6018 6739 1.60E-11  **
item30-C1 2.0535 0.4262 4818 145E-06  ***
item30-C2 6.174 0.8196 7533 497B-14
item30-C3 9.1572 1.2081 7.58 346E-14  *xx
item30-C4 1} go55 1.5989 7384 154E-13 e
item31-C1 4.8354 0.4262 11346 <2e-l6  ***
item32-Cl 3.0523 0.4255 7174 729E-13 ek
item32-C2 5.9542 0.8087 7.363 1.80E-13  *%*
item32-C3 10.0576 12104 8.309 <2e-16  xx
item32-C4 15 4254 15977 7977 T43E-15 e
item33-C1 3.4063 0.4321 7.884  3.I8E-15  xk
item33-C2 5.4521 0.8059 6765 133E-11
item33-C3 9.8782 1.2081 8176 292E-16  **
item33-C4 13.2614 1.6041 8.267 <2e-16  xx
item34-Cl 1.9652 0.4222 4654 325E06  xrx
item34-C2 5.7389 0.8117 7.07 154E-12 %
item34-C3 193051 12212 8.439 <2e-l6
item34-C4 13.4535 16115 8.348 <2e-16  xx
item34-C4 13 4535 16115 8.348 <2e-l6

it ke Iy
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