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Background

The quality of multiple-choice questions (MCQs) has traditionally been evaluated
using Classical Test Theory (CTT), which relies on indices such as item difficulty, item
discrimination, and test reliability. Although CTT is simple, widely used, and easily
implemented with conventional statistical software, it has important limitations. Item
characteristics are dependent on the examinee sample, whereas estimates of examinee
ability depend on the specific test administered, making comparisons across different
cohorts or test forms difficult. Furthermore, CTT provides only a single summary statistic
for each item and does not describe how item performance varies across different ability
levels. ltem Response Theory (IRT) was developed to address these limitations by modeling
the relationship between an examinee's latent ability (0) and the probability of answering
an item correctly. Since its development by Frederic M. Lord, Georg Rasch, and Allan
Birnbaum, IRT has become the dominant psychometric framework for educational and
professional testing. Unlike CTT, IRT estimates item parameters—including difficulty,
discrimination, and guessing—independently of the examinee sample, provided that
model assumptions are satisfied. It also provides detailed information on how individual
items function across the ability continuum. These advantages have made IRT the
foundation of modern assessment practices, including item banking, computerized adaptive
testing, and test equating. Although IRT is more mathematically sophisticated than CTT,
recent advances in statistical software such as Stata and R have made its application
increasingly accessible.

This review summarizes the fundamental concepts of IRT, explains the inter-
pretation of its key parameters, and discusses its practical application in evaluating the

quality of MCQs in medical education.
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Two-parameter logistic model Number of obs = 1ee
Log likelihood = -4©09.8529

Coefficient Std. err. z P>|z]| [95% conf. interval]

ql
Discrim 1.924878 .297381 3.45 e.e01 .4428221 1.687734
Diff -1.8174e9 .3523927 -2.89 e.ee4 -1.7e8686 -.3267319

q2
Discrim 1.547758 .6710877 2.31 2.021 .2324506 2.863066
Diff -3.187457 .7812146 -3.98 2.0080 -4.638609 -1.5763605

q3
Discrim .9044026 .3207516 2.82 2.8e5 .275741 1.533064
Diff -2.6705 .814352 -3.28 e.e01 -4.266601 -1.874399

q4
Discrim 1.89111 .2978247 3.39 2.e01 .4253853 1.592837
Diff -.8027847 .323251 -2.48 2.913 -1.436345 -.1692243

q5
Discrim 1.266271 .3614336 3.50 ©.e00 .5578738 1.974668
Diff -2.131283 .4882656 -4.36 2.e00 -3.088186 -1.17422
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AW 4 Test Information Function (TIF)
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