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Logistic mixed models for DIF

L IRT models can be regarded as logistic mixed
models (e.g., Adams, Wilson, & Wu, 1997; de
Bock & Wilson, 2004; Kamata, 2001)

[ Formulation of the Rasch model (Rasch, 1960)
as a logistic mixed model
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Logistic mixed models for DIF

[] For Persons j, ..., J and items j, ..., |, the Rasch
model can be specified as

I
LOgit(T[ij) = Z ﬁkaL' + uj
k=1
With
0 YU~Bernoulli(T[l~j)
Xy =1if k =1i,0 otherwise
O Uj~N(0, O'Zu)
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Logistic mixed models for DIF

LI DIF is regarded as a group-specific difference
in item parameter(s) (while controlling for
overall group differences in ability)

Logistic mixed models for DIF

[] Specification of a (uniform) DIF model in the
logistic mixed model (assuming items as fixed; cf.
van den Noortgate & de Boeck, 2005)

1 H
H
Logit(mn) = Z BrXii + Z anGpj + Z VinGnjXii + U;
=1 h=2 h=2

With
[l Gpj as a group membership indicator,
L ay, as a group main effect,

[ yxn as an item-specific indicator for (uniform) DIF

Logistic mixed models for DIF
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Logistic mixed models for DIF

[J Specification of a (uniform) DIF model in the logistic

mixed model (assuming items as random; cf. van den
Noortgate & de Boeck, 2005)

H H
Logit(n”h) =fo+ 710 + Z anGpj + Z ThiGrj + U
h=2 h=1

With
Gpj as a group membership indicator,
[ ay as a group main effect,
To; as the random main effect for item i, 79;~N (0, 6 )

Thi as the random effect of belonging to group h for item i, 17,;~N (0, 67 )
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[ Question: Can manifest gender differences be
attributed to item bias?
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Discussion

U Logistic mixed models can be used to test for
DIF

[]Flexible model specification is possible

[] Estimation of complex logistic mixed using ML:

quasi-likelihood prcodures are usually

preferred

L] Extension of the framework (Bayesian
modeling) feasible




