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The item response theory (IRT) is a widely used theoretical framework for analysis of test data
It plays a central role in the development of large scale tests. The multidimensional item response
theory model (MIRT) is a sub-model of IRT, which assumes multidimensional latent traits influence
test item responses. As many tests include multidimensionality, MIRT has a wide range of application.

Equating or Linking, which calibrate the parameters of two or more test, are critical to the
application of IRT, because they allow for comparisons between test scores. However, little research
has been conducted for MIRT equating, especially on the common examinee design. This study describes
new equating methods for MIRT, which utilizes rotation methods in factor analysis focusing on factor
scores, by employing the common examinee design.

The common person oblique Procrustes rotation method is a factor rotation using factor scores of
common examinee, which features nearness of equated scores to the target. The weighted Procrustes
rotation method has a trait that the correlation of equated test scores is identical with the
correlation of target scores. The hybrid weighted Procrustes rotation method is an equating method
which integrates common item and common person weighted Procrustes rotation methods, which is
conducted for a case that both common item design and common examinee design are available

The characteristics of the proposed methods are revealed by computer simulation and real-data
analysis, and the results shows that the proposed methods are effective for practical use.
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