Chapter 4

Assessing the Unidimensionality of

CAT Items using DIMTEST

Computer Adaptive Tests or CATs are currently used by testing companies to administer
several standardized tests, such as the Graduate Records Exam (GRE). Examinees are ad-
ministered a set of test items, from a very large item pool, chosen by a computer algorithm
designed to maximize the amount of information obtained about an examinee’s true ability
level. Generally, the first step in a CAT administration is to obtain an initial estimate of
each examinee’s ability using examinee responses on a core set of items. Then, for each
examinee, further items are selected from the item pool based on the examinee’s current
ability estimate. For example, if the current estimate of an examinee’s ability is high, the
computer algorithm would select a difficult item from the item pool to administer to this
examinee, since this examinee will likely correctly answer an easy item. Examinee abilities
are updated at certain points throughout the CAT administration, usually after each item
or after a group of items. The test is complete when the error of the examinee’s ability
estimate is within a prespecified range.

Procedures designed to assess the dimensional structure of test items, such as DIMTEST,
were developed for pencil-and-paper tests. In other words, these procedures assume every
examinee is administered every item. Since this is clearly not true for Computer Adaptive

Tests, a significant research question in dimensionality assessment is how these procedures
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can be redesigned to assess the dimensional structure of CAT items.

In this chapter, a reformulation of the DIMTEST procedure from Chapter 2 to include
test items from a CAT administration is considered. This reformulation is based on a par-
ticular structure for the CAT administration currently under study by the Law School Ad-
missions Council. The resulting procedure, called CAT-DIMTEST, is the first step in the

assessment of the dimensional structure of CAT items.

4.1 Structure of the Computer Adaptive Test

The operational items on this CAT administration consist of 17 different five-item testlets
administered through five stages (Armstrong, Jones, Koppel & Pashley, 1999). Each ex-
aminee is administered one five-item testlet per stage, for a total of 25 items administered
to each examinee. In the first two stages, examinees are presented the same two five-item
testlets. The total score on these ten items is used to determine a starting ability level for
each examinee for Stage III. In the third stage, examinees are presented a five-item testlet
based on their ability level after Stage II. Then, using their total score on the Stage III testlet
and their current ability level, examinee ability levels are updated for Stage IV. In the fourth
stage, examinees are presented a five-item testlet based on their ability level after Stage III.
Using their total score on the Stage IV testlet and their current ability level, examinee abil-
ity levels are updated for Stage V. In the fifth stage, similar to the two previous stages,
examinees are presented a final five-item testlet based on their ability level after Stage V.
The CAT administration assigns examinees to one of five ability levels: Very Low, Low,
Average, High, or Very High. After Stage Il, examinees are assigned to one of the five
ability levels based on their total score on the 10 items in Stages I and II. The algorithm for
assigning examinees to ability levels will depend upon the item parameters for the 10 items
of Stages I and II. For the item parameters of the CAT administration used in this research,

the algorithm for determining the ability level for each examinee after completion of Stage
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IT is given in Table 4.1.

Table 4.1: Ability Levels After Stage I1

Total Score | Ability Level
0-2 Very Low (VL)
3-4 Low (L)
5-8 Average (A)

9 High (H)
10 Very High (VH)

Examinee ability levels are updated after the completion of Stage IIl. Examinees are
allowed to either move up one ability level, move down one ability level, or stay at the same
ability level. The algorithm for updating examinee ability levels will again depend upon
the item parameters for the five items in Stage III. For the item parameters of the CAT
administration used in this research, the algorithm for updating examinee ability levels after

Stage III is given in Table 4.2.

Table 4.2: Ability Levels Selected After Stage III or IV

Total Score Ability Level
0-1 Decrease one level
(If level is Very Low, stay at same level)
2-4 Stay at same level
5 Increase one level

(If level is Very High, stay at same level

Examinee ability levels are updated after the completion of Stage IV. Examinees are
allowed to either move up one ability level, move down one ability level, or stay at the same
ability level. The algorithm for updating examinee ability levels will again depend upon
the item parameters for the five items in Stage IV. For the item parameters of the CAT
administration used in this research, the algorithm for updating examinee ability levels after

Stage IV is the same as in Table 4.2.
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