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Abstract 

This article provides an overview of one of the most 

recent and sophisticated methods of item analysisis 

Differential Item Functioning (DIF) and gives a glance of the 

sources and explanation of its occurrence in the items of a 

test. The DIF gives a strong evidence for the fairness of the 

test and the validity of inferences based on the test scores. The 

DIF occurs when examinees with equal latent trait, but from 

different groups for example (male and female), have an 

unequal probability of item endorsement.



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

 

Chen, 2014 P 1611

 

(Maller, 2003)

(Statistical Properties)

(Reference group)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Focal group)

 

(Teresi, 2008)

(Clauser, 1998)

(Budgell, 1995)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Reckase, 1979)

%

%

(Chen, 2014)

(Clauser, 1998)

(Zumbo, 1999)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Chen, 2014, Holland, 1988)

(item bias)

(Ellis, 

2003)

(Huang, 2012)

(Zumbo, 1999)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Test Bias)

(Chen, 2014)

 

(Hambleton, 1991; Sireci (2011); Zumbo, 1999)

(Content Analysis)

(Empirical Evaluation)

(Clauser, 

1998)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Clauser, 1998)

(Zumbo, 1999)

(Acar, 2011; Gierl, 1999; 

Huang, 2012)

(Holland, 1988)

(Unmatched)

(Zumbo, 1999)

(Item Characteristic 

Curve ICC)Hambleton, 1991



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Zumbo, 1999) 

(Teresi, 2007)

b

 (a)

(Uniform DIF)

(Teresi, et al, 2009)

(Clauser, 1998; Ong, 2015)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Gierl, 1999)

.

(Sideridis, 2013)

 

 

(Zumbo, 1999) 

(Nonuniform DIF)

(Teresi, et al, 2009)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Clauser, 1998)

(Gierl, 1999)

(Ong, 2015; Herrera, 2008; Sideridis, 2013; 

Teresi, 2007)

(Slope)

 

 

(Zumbo, 1999) 

(Teresi, 2007)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

 

 

 



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Noortgate, 2005)

(Wiberg, 2007; Zumbo, 1999)

(Clauser, 1998)

 

(Gierl, 1999)

(Ellis, 2003)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Clauser, 1998)

(Matching)

Chen, 2014

(Wiberg, 2007)

(Purification) 

(Wiberg, 2007)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

DIF

 DIF

DIF

(Teresi, 2007)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Structural Equation Modeling)

(Hambleton, 1991)

(Budgell,1995; Lyons-Thomas, 

2014; Pastor, 2003)

.(Karami, 2012)

(Pastor, 2003; Wiberg, 

2007; Zumbo, 1999) 

(Gierl, 1999; Francisco, 2004; 

Lyons-Thomas, 2014)(Budgell,1995 ; Orlando, 

2002; Kwakkenbos, 2013)(Pastor, 2003; 

Molander, 2011; Emmert-Aronson, 2014 )

(Sideridis, 2013a; 2013b)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Petersen, et al, 2003)

(Hambleton, 2005)

(webbed 

feet)

  

  

  

(webbed feet)

(Swimming feet)

(Huang, 2012)

(fairness)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Unfair)(Boone, 2014. P 275)

(Wiberg, 

2007)

 

(Roussos, 1996)

(Wiberg, 2007)

 

(Petersen, et al, 2003)

(Pseudo-DIF)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

(Huang, 2012)

 

 (Ellis, 2003)

 

(Boone, 2014; Zumbo, 1999)

 (Fleishman, 2002; Teresi, 

2007; Wiberg, 2007)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

 

(Orlando, 2002)



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

 المراجع
1. Acar, T, (2011). Sample Size in Differential Item Functioning: An Application 
of Hierarchical Linear Modeling. Educational Sciences: Theory & Practice. 11, 
1. 284-288. 
2. Boone, W.J, Staver, J.R and Yale, M.S, (2014). Rasch Analysis in the 
Human Sciences. Springer. 
3. Budgell, G.R, Raju, N.S and Quartetti, D.A, (1995). Analysis of Differential 
Item Functioning in Translated Assessment Instruments. Applied Psychological 
Measurement. 19,4. 309-321. 
4. Chen, W-H and Revicki, D (2014). Differences in Well-Being of Older 
Immigrants in Australia. In A.C. Michalos (ed.). Encyclopedia of Quality of Life 
and Well-Being Research. (PP 1611-1613). Springer Science+Business Media. 
DOI 10.1007/978-94-007-0753-5. 
5. Clauser, B.E and Mazor, K.M, (1998). Using Statistical Procedures to Identify 
Differentially Functioning Test Items. National Council on Measurement in 
Education. [http://ncme.org/publications/items/]. 
6. Ellis, B.B and Raju, N.S, (2003). Test and Item Bias: What They Are, What 
They Aren't, and How to Detect Them. http://eric.ed.gov/?id=ED480042. 
7. Emmert-Aronson B.O, Moore M.T.and Brown T.A, (2014). Differential Item 
Functioning of the Symptoms of Major Depression by Race and Ethnicity: An 
Item Response Theory Analysis. Journal of sychopathology and Behavioral 

http://link.springer.com/journal/10862


م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

Assessment. Springer Science+Business Media New York. DOI 
10.1007/s10862-014-9407-4. 
8. Fleishman, J.A, Spector, W.D and Altman, B.M, (2002). Impact of Differential 
Item Functioning on Age and Gender Differences in Functional Disability. 
Journal of Gerontology:SOCIAL SCIENCES. 57B, 5. S275-S284. 
9. Francisco J. Abad, F.J, Colom, R, Rebollo I and Escorial S, (2004). Sex 
differential item functioning in the Raven’s Advanced Progressive Matrices: 
evidence for bias. Personality and Individual Differences 36 1459–1470. 
doi:10.1016/S0191-8869(03)00241-1. 
10. Gierl M, Khaliq, S.N and Boughton K, (1999). Gender Differential Item 
Functioning in Mathematics and Science: Prevalence and Policy 
Implications. Paper Presented at the Symposium entitled “Improving Large-
Scale Assessment in Education” at the Annual Meeting of the Canadian Society 
for the Study of Education. Sherbrooke, Québec, CANADA. 

11. Hambleton, R.K, (2005). Issues, Designs, and Technical Guidelines for 
Adapting Tests Into Multiple Languages and Cultures. In Hambleton, R.K, 
Merenda, F.P and Spielberger, D.C (Eds). Adapting Educational and 
Psychological Tests for Cross-Cultural Assessment. (PP:3-38). LAWRENCE. 

12. Hambleton, R.K, Swaminathan, H and Rogers, D.J, (1991). Fundamentals of 
Item Response Theory. Sage Publications. 
13. Holland, P. W and Thayer, D. T. (1988). Differential item functioning and the 
Mantel-Haenszel procedure. In H. Wainer & H. I. Braun (Eds.), Test validity (pp. 
129-145). Hillsdale, NJ: Erlbaum. 
14. Huang, J and Han, T, (2012). Revisiting Differential Item Functioning: 
Implications for Fairness Investigation. International Journal of Education. 4,2. 74-
86.   
15. Karami, H, (2012). An Introduction to Differential Item Functioning. The 
International Journal of Educational and Psychological Assessment. 11(2): 
59-76.  

16. Kwakkenbos L, Arthurs E, van den Hoogen FHJ, Hudson M, van Lankveld 
WGJM, et al. (2013) Cross-Language Measurement Equivalence of the Center for 

http://link.springer.com/journal/10862


م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

Epidemiologic Studies Depression (CES-D) Scale in Systemic Sclerosis: A 
Comparison of Canadian and Dutch Patients. PLoS ONE 8(1): e53923. doi:10.1371/ 
journal.pone.0053923. 
17. Lyons-Thomas J, Sandilands D and Ercikan K, (2014). Gender Differential 
Item Functioning in Mathematics in Four International Jurisdictions. Education and 
Science. 39, 172. 20-32. 
18. Maller, S.J, (2003). Best Practices in Detecting Bias in Nonverbal Tests. In 
MacCallum, R.S. (Eds). Handbook of Nonverbal Assessment. (PP 23-48). 
Springer Science+Business Media, LLC. 
19. Molander B, Holmström S and Takšić V, (2011) South and North: DIF 
Analyses of University-Student Responses to the Emotional Skills and Competence 
Questionnaire. Psychological Topics. 20, 3, 425-447. 
20. Noortgate, W.V and Boeck, P.D, (2005). Assessing and Explaining Differential 
Item Functioning Using Logistic Mixed Models. Journal of Educational and 
Behavioral Statistics. 30,4. 443-464. 
21. Ong, M.L, Lu, L, Lee, S, and Cohen, A, (2015). A Comparison of the 
Hierarchical Generalized Linear Model, Multiple-Indicators Multiple-Causes, and the 
Item Response Theory-Likelihood Ratio Test for Detecting Differential Item 
Functioning. In Millsap, R.E, Bolt, D.M, Van der Ark, L.A and Wang, W-C. (Eds). 
Quantitative Psychology Research The 78th Annual Meeting of the 
Psychometric Society. (PP 343-357). Springer. 
22. Orlando M and Marshall G.N, (2002). Differential Item Functioning in a 
Spanish Translation of the PTSD Checklist: Detection and Evaluation of Impact. 
Psychological Assessment. 14,1. 50-59. 
23. Pastor D.A and Richarde, R.G (2003) Investigation of Differential Item 
Functioning for African-American and Anglo-American College Students in the 
Modified Achievement Goal Questionnaire. Poster presented at the National Council 
of Measurement in Education’s Graduate Student Poster Session, Chicago, April 
2003.  
24. Petersen, M.A Groenvold, M, Bjorner, J.B, Aaronson, N, Conroy, T, Cull, A, 
Fayers, P, Hjermstad, M, Sprangers, M and Sullivan, M, (2003). Use of differential 



م3106 (  تشرين الاول 01) العدد  (32د )المجل              عة تكريت للعلوم الانسانيةـــمجلة جام

 

 

item functioning analysis to assess the equivalence of translations of a 
questionnaire. Quality of Life Research 12: 373–385. 
25. Reckase, M. D. (1979). Unifactor latent trait models applied to multi-factor 
tests: Results and implications. Journal of Educational Statistics, 4, 207-230. 
26. Roussos, L. A., & Stout, W. F. (1996). Simulation studies of the effects of 
small sample size and studied item parameters on SIBTEST and Mantel-Haenszel 
type I error performance. Journal of Educational Measurement, 33, 215-230. 
27. Sideridis, g and Tsaousis, I, (2013a). DIF Analysis for Item and Test on the 
NCA Tests The General Ability Test (GAT) Art Major. National Center for 
Assessment in Higher Education. TR035-2013.  
28. Teresi, J.A and Fleishman, J.A, (2007). Differential item functioning and 
health assessment. Quality of Life Research. 16:33–42. 
29. Teresi, J.A. Ocepek-Welikson, K. Kleinman, M. Eimicke, J.P. Crane, P.K. 
Jones, R.N. Lai, J-H. Choi, S.W. Hays, R.D. Reeve, B.B. Reise, S.P. Pilkonis, P.A 
and Cella, D, (2009). Analysis of differential item functioning in the depression item 
bank from the Patient Reported Outcome Measurement Information System 
(PROMIS): An item response theory approach. Psychology Science Quarterly. 
51,2. 148-180. 
30. Teresi, J.A. Ramirez, M. Lai, J-H and Silver, S, (2008). Occurrences and 
sources of Differential Item Functioning (DIF) in patient-reported outcome measures: 
Description of DIF methods, and review of measures of depression, quality of life 
and general health. Psychology Science Quarterly. 50,4. 538-612. 
31. Wiberg, M, (2007). Measuring and detecting differential item functioning in 
criterion-referenced licensing test : A theoretic comparison of methods. 
Institutionen för beteendevetenskapliga mätningar, Umeå. 
32. Zumbo, B. D. (1999). A Handbook on the Theory and Methods of 
Differential Item Functioning (DIF): Logistic Regression Modeling as a Unitary 
Framework for Binary and Likert-Type (Ordinal) Item Scores. Ottawa, ON: 
Directorate of Human Resources Research and Evaluation, Department of National 
Defense.  


