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Using Item Response Theory to Analyze
Responses to a Quantitative Test
for University Students

Dr. Hamzeh M. Dodeen
College of Humanities and Social Sciences
UAE University

Abstract

This study describes the methodology used by the United Arab Emirates
University (UAEU) to develop a Quantitative Test at the university level. The
expected educational outcomes were used to guide the process of developing the
test items. The test was analyzed under the framework of the Item Response
Theory (IRT) to periodically evaluate students’ quantitative skills as one
component of the University General Education Program (UGEP). The test
consists of 40 multiple-choice items that cover five quantitative areas: algebra,
statistics and probabilities, quantitative tables and graphs, geometry, and
arithmetic. The methodology for developing the test included the following:
defining the educational outcomes assessed by the test, piloting and reviewing the
test intems, conducting the test on appropriate random sample (1005 students),
determining the psychometric characteristics of the test, analyzing and evaluating
the test and its items using IRT software, and using the Anchor Design
mechanism for adding new items for future use of the test.
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