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Educational assessments occasionally require uniform test forms for which each
test form comprises a different set of items, but the forms meet equivalent test specifications (i.e.,
qualities indicated by test information functions based on item response theory). We propose two maximum
clique algorithms for uniform test form assembly. The proposed methods can assemble uniform test forms
with allowance of overlapping items among uniform test forms. First, we propose an exact method that
maximizes the number of uniform test forms from an item pool. However, the exact method presents
computational cost problems. To relax those problems, we propose an approximate method that maximizes the
number of uniform test forms asymptotically. Accordingly, the proposed methods can use the item pool more
efficiently than traditional methods can. We demonstrate the efficiency of the proposed methods using
simulated and actual data.
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Item Bank| OC Methods
Size BST| GA [ BA RM
500{ 0O 12 3 5 10

5| 20| 23] 96 4380
10| 20| 21f 107 99983
1000 O] 21 4 6 17
5| 40 17| 104| 46305
10| 40| 19| 105| 100000
2000 0] 53 8| 12 32
5| 80 22| 104| 96876
10| 80| 23| 103| 100000

978 0] 24 9 9 16
(actual) 5| 39| 283| 371| 40814
10| 39| 286( 381| 100000
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