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Topics already covered

• Differential Item Functioning defined as 
systematic differences in item parameters 
between different subgroups of the 
population



DIF in R

• DIF analyses in the Rasch framework were 
already covered during the Rasch day:
– Andersen Likelihood test to test whether the 

whole scale functions the same way in the sub-
groups

– Wald Test to identify whether single items have 
different difficulty parameters in the sub-groups



Data, dichotomous case

• using the simulated data from Anna‘s
presentation yesterday

• results in DIFAS: item 4, 6, 10, 12, 15



Data, dichotomous case; eRm

• using eRm; step 1: fitting the Rasch Model;

• resulting curves and confidence intervals:
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Data, dichotomous case; eRm

• using eRm; step 2: 
Andersen Test

• LR (df=14) = 224.303; 
p < .001

• items: 4, 6, 10, 12, 15
• but also general more

misfit
• remember: not 

simulated according to
this model!
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Data, dichotomous case; eRm

• using eRm; step 3: 
Wald Test

• corrected alpha
level (Sidak
procedure): .0034

• items 2, 4, 6, (9), 10, 
(11), 12, (14), 15



DIF in R in difR

• difR is a package that provides several
opportunities to calculate dichotomous DIF

• it is connected to the ltm package with has
also be installed but no calls on that have to
be made (all done by difR)



Mantel-Haenszel in difR

• command:

• mantelHaenszel()

• will need grouping vector only with 0 = 
reference, 1 = focal:
– grouping<-(ExampleDich[,16]-1)

• will need object containing only the items:
– items<-ExampleDich[,1:15]



Mantel-Haenszel in difR

• command:

• resMH1<-mantelHaenszel(items,grouping)



Mantel-Haenszel in difR

• Results from R and from DIFAS



Mantel-Haenszel in difR

• the routine drops the item under
consideration in that moment (as well as
DIFAS as the results show)

• you can also define purification, i.e. which
items should be used to represent the latent 
variable





Logistic Regression to detect DIF
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Logistic Regression to detect DIF

• it is assumed that you have a representation
of the latent trait
– sum score, estimate of ability from IRT model…

• empirical relative frequencies of endorsing an 
item depending on this proxy for the latent 
trait should show an approximation of the
item characteristic curve



Logistic Regression to detect DIF

• these two claims say, we could run a logistic
regression that predicts the probability to
solve an item from the level of the latent trait



Logistic Regression to detect DIF

• this should (re-)produce our well known ICC

• if we use group in this regression, it is only
significant in case of UNIFORM DIF



Logistic Regression to detect DIF

• if no uniform DIF was present, the test
whether the grouping variable explains
additional information beyond the score 
should not be significant



Logistic Regression to detect DIF

• dichUDIF<-
difLogistic(items,grouping,type="udif",focal.na
me=1)



Logistic Regression to detect DIF

• reported is the
result of the
Likelihood Ratio test
for every item 
whether adding
„grouping“ as a 
predictor has a 
statistical significant
effect on predicting
the probability of
solving the item



Logistic Regression to detect DIF

• plotting of results

• plot(dichUDIF,plot
="itemCurve",item
=2)
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Logistic Regression to detect DIF

• usually
identification
based on effect
size (Nagelkerke‘s
Pseudo-r²):



Logistic Regression to detect DIF



Logistic Regression to detect DIF

• non-uniform DIF adds to this only the
interaction between grouping (G) and the trait
level (T)



Logistic Regression to detect DIF

• if this interaction terms adds significant as
well as relevant information compared to the
uniform DIF, it is flagged



Logistic Regression to detect DIF

• reported is the
result of the
Likelihood Ratio test
for every item 
whether adding the
interaction „TG“ as a 
predictor has a 
statistical significant
effect on predicting
the probability of
solving the item



Logistic Regression to detect DIF

• plotting of results

• plot(dichNonUDIF,
plot="itemCurve",i
tem=12)
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Logistic Regression to detect DIF

• usually
identification
based on effect
size (Nagelkerke‘s
Pseudo-r²):



Comparison

• Logistic regression of the probability of the
item responses tests the hypotheses the IRT 
model has (that there is something like the
Item Characteristic Curve)

• but only when the representation of the latent 
trait is correct!

• Mantel-Haenszel less prone to this error



Comparison

• possibilities are:
– using only items that have in previous studies

been shown to have no DIF as the representation
of the latent trait

– using only items that have been shown in a first
round of analyses on this data set that they do not 
show any DIF to represent the latent trait
(„purification“)

• both are possible in R



Logistic Regression to detect DIF

• new result old result

• with purification



MH polytomous

• only implemented by the mantelhaen.test() 
command
– here the score has to be defined

– and it has to be done for every item by hand…



Logistic Regression polytomous

• implemented in the „lordif“ package

• again Big5 data (recoded version from Anna‘s
folder with the DIFAS practical)



DIF polytomous

• Results Big5 in DIFAS

• items 14, 19 and 24



Logistic Regression polytomous

• this package contains the command lordif()

• estimates the latent trait via Graded Response 
Model (from ltm)

• conditions in this case on estimated thetas
and not on the score

• purification is always performed



Logistic Regression polytomous

• items 14 and 19 are detected to show DIF
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Logistic Regression polytomous

• distributions of our latent trait in the two
populations
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Logistic Regression polytomous

• lordif has also a montecarlo command that
can be used to validate significance levels

• it simulates datasets with the item parameters
– assuming that there was no DIF present

• performs the same tests on these data sets
and so a comparison of the resulting test
statistics with the empirical from the current
data set is possible



Logistic Regression polytomous

• simulated p-values and differnces
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Differential Test Functioning

• not implemented in R (yet?)
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