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Abstract: Computerized classification test is designed to divide examinees into different proficiency
categories. A corollary problem is how to select items for the test to satisfy all stakeholders. One of the challenges
faced by test developers is item exposure control. As CCT trends to select items with high information at the cut
scores to make decisions reliable, the top informatic items are under high exposure rate while the less informatic
ones with little chance to be used. Another issue that is pertinent for CCT is time control. It is crucial to reduce the
differences between examinees’ test-taking time and the number of examinees who exceed the time limitation. The
objects of this study are to (1) propose the stage adaptive item selection method (SAI) for CCT, i.e., matching the
current need for decision making with the rank of item information; (2) optimize the GMFIT method to CCT (M-
GMFCT) and combine with the idea of stage adaptive method to introduce the timed-SAI method.

Study 1 investigated the nature of the SAI and the performance in item usage as well as classification
accuracy compared with the traditional method. Specifically, 29 levels of examinees’ ability (from -3.5 to 3.5 by
0.25) and two levels of test length (10 and 20 items) were simulated. The item bank contained 500 items and the
cut score was set at 0. The weighting parameter was set at 1. Each condition was repeated 100 times and the
selected priority index, item exposure rate, and percentage of correct classifications (PCC) were computed. Results
show that: (1) the new method picks the informatic items when the current ability estimate are close to the cut
score and recommends the less informatic items otherwise; (2) the item exposure rates of high-quality items under
the traditional method are close to 1 while most of the items have lower exposure rate with the SAI method; (3) the
PCCs of the SAI method, for the most part, are higher than the traditional method.

Study 2 determined whether the M-GMFCT and the timed-SAI can shrink the mean and variance of the test-
taking time. 1000 examinees were generated from N (0, 1). The hierarchical model was used to model the response
and response time. And the correlation between ability and speed was 0.59. The correlation between item difficulty
and time density was 0.65. The sensitivity parameter was 0.5. The remaining conditions were the same as in study
1. Each condition was repeated 100 times and the test time and PCC were computed under length 10 when the y?
statistic was calculated under three levels of length (10, 15, and 20 items). Results show that: (1) the timed-SAI
method holds the smallest mean and variance of test time and the M-GMFCT takes second place while the
traditional one has the longest and most fluctuant test time; (2) the PCCs of the M-GMFCT and the traditional
method are similar; (3) the y? statistics of the timed-SAI method are at the lowest level among the others under all
test lengths.

Future directions may seek to further progress in extending the stage adaptive and timed item selection
methods in the multidimensional and polytomous scenario and using the conditional dependent model to be more
in line with the practical need and make full use of the information provided by response time.
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