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The Effect of the Number of Alternatives on the
Psychometric Properties of the Multiple-Choice Achievement
Test and Items According to 3PL and 4PL in Item Response

Theory

Abstract
This study aimed at exploring the effect of number of

alternative in multiple-choice test on the psychometric properties
according to Item Response Theory. A multiple-choice
achievement test was constructed. The test took three different
forms in terms of the number of alternatives (Three, four, and five)
alternatives. Results demonstrated significant differences among
mean estimates of test item discrimination parameters attributed to
number of alternatives in favor of five-alternative. Also,
significant differences were found between the mean scores of
estimated test item discrimination parameters attributed to model
in favor of 4PL model. The results also indicated, there weren't
significant differences among mean scores estimated test item
parameters attributed to number of alternatives, but there was a
significant difference between mean scores of estimated tests item
difficulty attributed to model in favor of 4PL model. Also,
significant differences were found between the mean scores of
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estimated test item guessing parameters attributed to number of
alternatives in favor of three-alternative. And significant
differences were found between the mean scores of estimated test
item guessing parameters attributed to model in favor of 4PL
model. The results also indicated, there weren't significant
differences among mean scores estimated individual abilities
attributed to number of alternatives, but there was a significant
difference between mean scores of estimated individual abilities
attributed to model in favor of 4PL model. Results also showed
significant difference of test information function attributed to
model in favor of 3PL model, and significant differences were
found between the mean scores of test information function

attributed to number of alternatives in favor of five-alternative.

Keywords: Item Response Theory, (Three, Four) Parameter
Model, Number of Alternatives.
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