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The common MIMIC models can be used to identify items with uniform DIF, but not non-uniform DIF. This paper proposed a MIMIC-interaction model and clarifies how the proposed MIMIC- interaction model with categorical indicators can be used to test for uniform and non-uniform DIF simultaneously. Simulation studies were carried out to compare behavior of this model with the MIMIC model without interaction and IRT-LR-DIF tests. The proposed MIMIC-interaction model shows promising properties in detecting both uniform and non-uniform DIF.
Two aspects of the results are examined. One is power and Type I error, and the other is bias in parameter estimates. Referring to power, the proposed MIMIC-interaction model lead to greater power than the common MIMIC model when detecting non-uniform DIF, but with an inflated Type I error. The type I error inflation is due to the violation of normality assumption of the latent moderated structural (LMS) estimation procedure. The authors recommend finding an alternative estimation procedure, such as SAS PROC NLMIXED, which however, has an obvious shortcoming of extremely slow convergence. 

Referring to parameter estimates, the MIMIC-interaction model generally leads to less biased item parameter estimates than the MIMIC model with exceptions. With ordinal responses and non-uniform DIF items, the IRT-LR-DIF method leads to the least biased discrimination estimates. Under almost all conditions, the threshold estimates get the greatest bias when the MIMIC-interaction method is used. 

Future directions include

Performance of MIMIC-interaction models with other types of data:

1. nominal indictors

2. unequal variances

3. 3PL data

More factors in simulation design:

1. DIF degree

2. patterns of DIF

Compare different purification approaches in identifying DIF-free anchors:

Woods(2009)

Wang, Shih and Yang (2011)

Shih and Wang (2009)
