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The effect of test length, number of answer alternatives, and
sample size on the accuracy of estimating individuals’
abilities and item parameters according to a three-
parameter model
Preparation
Dr . Muhammad bin Hassan Yahya Al-Zubaidi
Associate Professor of Measurement and Evaluation
Department of Psychology, Taif University
m.alzubidy@tu.edu.sa

ABSTRACT

The current study aimed to investigate the effect of varying test
length, number of response alternatives, and sample size on the accuracy of
estimating individuals' abilities and item parameters according to the three-
parameter logistic model using the experimental approach. Data aimed at
comparing the accuracy of estimating individuals' abilities and item
parameters for twenty-seven test conditions were generated based on the
three-parameter logit model, and each test condition was defined by a
combination of three factors: test length, number of response alternatives,
and sample size.

Accordingly; Sample sizes of (500, 1000, 2500) individuals, tests of
lengths of (30, 40, 50) and number of response alternatives (3, 4, 5) were
generated. The data was processed using the statistical programs: R,
Biolog-Mg3, LDID, SPSS, and Excel, and the most important findings are:
The accuracy of both ability estimation, discrimination and difficulty
parameters were not affected by the length of the test, while the accuracy
of estimating the estimation parameter was affected by the length of the
test. The differences in accuracy of ability estimation were in favor of the
larger number of alternatives when comparing either. The results also
indicated that the accuracy of the discrimination estimation parameter is
not affected by the number of alternatives to the test items, while the
accuracy of both difficulty and guessing estimation parameters is affected
by the number of alternatives to the test items, and that the accuracy of
ability estimation was greater when the sample size was less (500)
individuals, and the accuracy of the discrimination ability estimation
parameter was larger when the sample size was larger (2500).

Keywords: Test length, Number of response alternatives, Sample size,
Item parameters, Individual abilities, Three-parameter logistic model.
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Al (Sey Lo Laghn ainge JHEIwl 3929 e le yd3e lighd pauall
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