On the Cover
isualizing Different Levels of Compensation in Multidimensional Item Response Theory Models, the stunning
Vgraphic
featured on the cover, is almost more artistic than scientific. W. Jake Thompson of the University of Kansas provides
a more interpretable and esthetically pleasing alternative to
the traditional three-dimensional item characteristic surface
(ICS). Unlike the ICS, it not only provides a way to visualize
the probability of a correct response in a multidimensional
item response theory framework (Reckase, 2009), but also
provides the ability to compare across multiple parameterizations and compensatory models. Thompson describes his
work in the following way:
This graphic shows the probability of providing a correct
response to an item in a multidimensional item response theory
(MIRT) model. The colors represent the probability of a correct
response, and the contours represent chunk of 10% probability
(i.e., the space between the leftmost and second contours
represents ability pairs with a 10–20% probability of answering
correctly).
In this example, I use a 2-dimensional model to illustrate
how the probabilities change depending on the parameterization of the model. In the compensatory model, one dimension is able to compensate for the other, whereas in the noncompensatory model, an individual needs high ability on both
dimensions to have a high probability of success. The partially compensatory model is parameterized with an interaction
term that allows one dimension to partially compensate for the
other.
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In the 1PL versions of these models, the b-parameters are
set to 0, and the discriminations are fixed at 1, making this
equivalent to the multidimensional Rasch model. In the 2PL
versions, the discrimination is set to 0.8 for the first dimension
and 1.8 for the second dimension. Accordingly, we can see the
item get easier for individuals with low ability on dimension 1
and harder for individuals with low ability on dimension 2.
Finally, in the 3PL versions, the c-parameter is set to 0.2, and
we can see the probability level off at 0.2, rather than reaching
all the way down to 0 for individuals with low ability on both
dimensions. In all of the partially compensatory models, the
discrimination for the interaction term is 0.3.
These plots show the 1PL, 2PL, and 3PL MIRT models are
affected by how compensatory the model is parameterized to
be. Additionally, creating 2-dimensional representations of the
3-dimensional curves makes it easier to identify differences
in between the partially compensatory and non-compensatory
models that tend to look very similar when rendered in
3 dimensions.

If you are interested in learning more about this informative
data visualization, contact the author W. Jake Thompson
(jakethompson@ku.edu). We want to hear your feedback!
Let us know what you think by emailing Ally Shay Thomas
(allythomas@pitt.edu).
Reference
Reckase, M. D. (2009). Multidimensional item response theory. New
York: Springer.

2017 by the National Council on Measurement in Education

3

