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THE IDEA OF AN ADAPTIVE TEST IS VERY OLD

ÅThis was the standard way to evaluate students in the 1800s.

ÅThe Binetintelligence tests from the early 1900s were adaptive tests.

ÅWhen I first started teaching at the university level, I used adaptive testing 

concepts to evaluate students.

ÅI would ask a question and pick the next one based on the answer to the first one.

ÅAt that time, I thought I invented CAT.  I was wrong.



WHAT IS A CAT?

ÅThe term CAT is an abbreviation for Computerized Adaptive Test

ÅThis term was coined by David Weiss of the University of Minnesota in the 

1970s.

ÅAlternative terms are tailored test, response contingent test, and 

pyramidal test.

ÅA special case of a CAT is a multi-stage test.

ÅInitial research on CAT procedures showed that a CAT could give equal score 

precision to a fixed test with about ¼ the items.



THE WAY A CAT FUNCTIONS

ÅAn initial estimate of proficiency is selected based on whatever information is 

available.

ÅAn item is selected to best measure at the selected proficiency.

ÅAfter the item is administered, the estimate of proficiency is updated.

ÅAfter a correct response the estimate of proficiency goes up.

ÅAfter an incorrect response the estimate of proficiency goes down.

ÅThe next item administered is selected to be best at measuring at the new 

estimate ðmore difficulty after a correct response, easier after incorrect.

ÅThe process continues until the desired level of accuracy is achieved.



CONVERGENCE OF ESTIMATE
OF PERFORMANCE 
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COMPONENT PARTS OF A CAT

ÅCalibrated Item Pool ðTo implement a CAT, computer storage with 

items and information about the item difficulties is needed.

ÅAn Item Selection Algorithm ðA criterion for selection items from the 

item pool based responses to items administered up to that point.

ÅA Score Estimation Procedure ðA method is needed to estimate a 

point on the continuum defined by the calibration of items.

ÅA Stopping Rule ðA method for deciding when the test is finished 

(often fixed length or variable length to fixed standard error).



COMPUTERIZED ADAPTIVE TESTING
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REQUIREMENTS FOR A SIMPLE CAT

ÅUnidimensionality assumption for the item response theory model 

that is used.

Å100 to 200 items of varying difficulty

ÅA rule for selecting items to match proficiency ðoften maximum 

information

ÅA method for estimating the proficiency of an examinee

ÅA rule for deciding when to stop testing ðoften standard error of 

fixed length



CHALLENGES TO THE SIMPLE CAT

ÅMost achievement tests do not meet the unidimensionality 

assumption of the IRT models.  It is assumed that the IRT 

models are robust to violations of unidimensionality.

ÅTo minimize the cost of computers, want to administer the 

tests over a long administration window.

ÅBecause of the long window, need to worry about test 

security ðearly examinees sharing with later examinees.




