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Abstract

Background: This study aimed to evaluate the quality of multiple-choice questions (MCQs) used in the Iranian
National Comprehensive Basic Medical Sciences Examination between 2020 and 2023. Examinations are essential
educational tools for assessing students’ academic achievement, promoting learning motivation, and ensuring the
acquisition of the knowledge and competencies required for professional practice. Among these, the National
Comprehensive Basic Medical Sciences Examination, administered at the completion of the preclinical phase of
undergraduate medical education in Iran, represents one of the most important high-stakes assessments. Therefore,
strict adherence to established principles of high-quality test construction is essential. The present study focused
on two key indicators of question quality: structural item-writing quality based on the Millman checklist and
cognitive level according to Bloom’s taxonomy.

Methods: This descriptive cross-sectional study analyzed all questions from eight consecutive nationwide
Comprehensive Basic Medical Sciences Examinations conducted over a four-year period (2020-2023). Each
examination consisted of 200 MCQs, Yyielding a total of 1,600 questions. Structural quality was evaluated using the
Millman item-writing checklist, including stem completeness, reliance on factual recall, clarity, and alignment with
intended educational objectives. Cognitive level was classified into three categories according to Bloom’s taxonomy:
lower-order (Taxonomy I), intermediate (Taxonomy II), and higher-order (Taxonomy III).

Findings: Overall, 11% of the questions contained at least one structural item-writing flaw. The most frequent
deficiencies were excessive reliance on factual recall rather than application of knowledge (57%) and incomplete
question stems (41%). Regarding cognitive level, 56% of the questions were classified as Taxonomy |, 37% as
Taxonomy Il, and only 8% as Taxonomy Ill. Subtests such as Parasitology, Mycology, Medical Entomology, and
Islamic Revolution Studies predominantly consisted of lower-order cognitive questions, whereas the Anatomy subtest
demonstrated improvement in cognitive complexity over time. A statistically significant difference in structural quality
was observed among different subject areas across the four-year study period (P < 0.05). Comparison with previous
studies confirmed the persistence of structural item-writing flaws and the predominance of lower-order cognitive
questions.

Conclusion: Although the majority of questions were free of structural item-writing flaws, the predominance of lower-
order cognitive questions and the absence of meaningful improvement in overall examination quality over the four-year
period suggest insufficient and ineffective interventions in the test development process. Implementing targeted faculty
development workshops for item writers, establishing a national item bank, incorporating examination blueprinting into
the test development process, and adopting additional quality assurance measures are recommended to enhance the
validity and overall quality of future examinations.

Keywords: Multiple-choice questions (MCQs); Bloom’s taxonomy; Item quality analysis; National Comprehensive
Basic Medical Sciences Examination
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