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The two main results of this research project are as follows.
(1) We developed computerized adaptive testing (CAT) using the Force Concept Inventory (FCI). Using
simulations, we found, that for a class size of 40, we may reduce the test length of the FCI-CAT to
15-19 items (the full-length FCI has 30 items) with an accompanying decrease in accuracy and
precision of only 5-10%.
(2) We improved the algorithm of the FCI-CAT to increase the efficiency and security of the test.
The simulation analysis revealed that we can achieve the accuracy and precision of the full-length
FCI with fewer items via the FCI-CAT. Specifically, for a class size of 40, we can reduce the sum of
the pre- and post-test lengths of the FCI-CAT to a total of 29 items, thereby reducing the testing
time to 55%. We also found that if one desires a balance of test efficiency and security, choosing
equal pre- and post-test lengths would be reasonable.
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