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In the field of item response theory (IRT), the DIMTEST procedure (Stout, 1987) and
the Poly-DIMTEST procedure (Li, 1995) provide a nonparametric hypothesis test of unidi-
mensionality for a given test data set. A new bias correction method for the DIMTEST and
Poly-DIMTEST procedures is developed based on the nonparametric IRT bootstrap method
(Kim, 1994). Using this method, simulations show the new procedures have Type I error
rates near the nominal rate of rejection and good power to detect multidimensionality present
in test data in most simulated situations. By replacing the original bias correction method
developed by Stout (1987), the new DIMTEST and Poly-DIMTEST procedures provide the
user with greater flexibility and better statistical performance on a large variety of test data.

The new DIMTEST procedure is then applied to test items from a Computer Adaptive
Test (CAT). Using a multi-stage testlet design (Armstrong, Jones, Koppel & Pashley, 1999)
and the new DIMTEST procedure, the CAT-DIMTEST procedure is developed to test the
null hypothesis of unidimensionality between the CAT’s pretest items and the CAT’s oper-
ational items. Simulations show the new CAT-DIMTEST procedure has a Type I error rate
slighly below the nominal rate of & = 0.05 and good power to detect multidimensionality in
most simulated situations.

Using results from He & Shao (2000), a proof of the consistency and asymptotic normality
of item parameter estimates obtained from the Marginal Maximum Likelihood Estimation
(Bock & Lieberman, 1970) procedure as both the number of examinees and the number
of items tends to infinity is presented. The proof depends upon fairly general regularity
conditions on the model and on the growth of the number of items relative to the number

of examinees.
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