Jundishapur Year 17, No. 1, 2026 Spring Season
Educational-Development Journal www.edj.ajums.ac.ir

Evaluating The Effect of Multiple-Choice Questions on Enhancing the Critical

Thinking of Medical Students Based on Bloom's Taxonomy

Hamid Mahdavifard* Faculty Member, Educational Development Center, Neyshabur university of medical

Abstract

sciences, Neyshabur, Iran.

Introduction

Methods

Findings

Conclusion

Medical schools are responsible for training motivated physicians who possess advanced
thinking and problem-solving skills. Effective assessment practices play a crucial role in
enhancing medical students’ understanding and strengthening their ability to integrate, analyze,
and synthesize information. Among various assessment methods, multiple-choice questions
(MCQs) remain the most widely used tool for evaluating student learning.

To investigate the effect of multiple-choice questions on the development of critical thinking
skills among medical students, a comprehensive literature search was conducted using relevant
keywords in international databases, including Scopus, PubMed, and Web of Science, as well
as Persian databases such as Magiran, SID, and the Iranian Research Articles Bank. Google
Scholar was also searched to identify additional relevant studies.

Bloom’s Taxonomy has long been used to describe levels of cognitive learning. The original
taxonomy was developed by Bloom and his colleagues and was later revised by David
Krathwohl and his collaborators. In clinical education, learners are expected to acquire higher-
order thinking skills that encompass all levels of Bloom’s Taxonomy. Although the framework
was initially designed to support curriculum planning and development, it has also been widely
applied as a guide for educational assessment.

The contextual nature of medical education requires students to draw upon multiple sources of
information to achieve meaningful learning. This process involves constructing cognitive
schemas that integrate prior knowledge with newly acquired information. Despite the
widespread application of Bloom’s Taxonomy, limited evidence exists regarding the
relationships among its different cognitive levels. Although higher-order cognitive skills are
generally assumed to build upon lower-order skills, the mechanisms underlying this progression
remain insufficiently understood.

Keywords: Bloom taxonomy, Critical thinking, Assessment, Multi Choice Questions

* Corresponding Author, mahdavifh1@mums.ac.ir


mahdavifh1@mums.ac.ir
https://orcid.org/0009-0002-5137-0127
www.edj.ajums.ac.ir

38 5940

Extended Abstract

Introduction

Higher-order processing of acquired knowledge,
commonly referred to as critical thinking, is widely
recognized as an essential outcome of higher
education. Developing advanced scientific thinking
skills among wuniversity students remains a
significant challenge for both educators and learners.
To address this challenge, various educational
innovations have been introduced, including
problem-based learning, process-oriented
instruction, guided assessment, collaborative
learning, peer-led team learning, and the integration
of technological tools such as audience response
systems that enhance student engagement and
provide immediate classroom feedback.
Assessment methods significantly influence how
students learn and prepare for examinations and,
consequently, have  important  educational
implications for the knowledge and skills they
acquire. Multiple-choice questions (MCQs) are
among the most widely used methods for assessing
student learning because they provide efficient
scoring, timely feedback, and extensive statistical
information. Well-designed MCQs are generally
considered capable of assessing higher-order
cognitive processes, including the application,
analysis, and synthesis of knowledge, thereby
offering a more accurate evaluation of students’
critical thinking abilities. Furthermore, MCQs
enable the assessment of a broad range of concepts
across multiple content domains. One effective
strategy for ensuring that MCQs measure higher-
order thinking rather than simple factual recall is to
design questions based on the cognitive domains
outlined in Bloom’s Taxonomy.

Methods

This narrative review was conducted to evaluate the
role of multiple-choice questions (MCQs) in
enhancing the critical thinking skills of medical
students based on Bloom’s Taxonomy. To identify
relevant studies, a comprehensive search was
performed in international databases, including
Scopus, PubMed, Web of Science, and ProQuest, as
well as Persian databases such as Magiran, SID, and
the Bank of Iranian Medical Research Articles. In
addition, the Google Scholar search engine was used
to retrieve relevant Persian- and English-language
publications.

The literature search was conducted using
predefined keywords and a search strategy
developed for this review. A total of 35 articles were
initially identified. After removing duplicate records
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and studies that did not meet the inclusion criteria,
20 articles were selected for final review and
analysis. The included studies were published in
English between 1981 and 2024.

Results

The findings of this review suggest that higher-order
thinking reflects the cognitive complexity involved
in learning and performance. Therefore, assessment
methods should be capable of evaluating these
complex cognitive processes. Critical thinking is one
of the most widely discussed higher-order cognitive
skills and is considered essential for logical
reasoning, decision-making, and problem-solving.
Despite its recognized importance, critical thinking
remains a subject of debate, with researchers
questioning its definition, measurability, degree of
generalizability, and its impact on academic
achievement, professional development, and
personal decision-making. Nevertheless, critical
thinking has received considerable attention from
educators and policymakers and has been identified
as a key learning outcome in higher education.
Bloom’s Taxonomy has been widely used to
describe levels of cognitive learning. In 2001, the
taxonomy was revised by David Krathwohl and
colleagues, who replaced the original noun-based
categories with action-oriented verbs to better
represent cognitive processes. The revised
taxonomy provides a practical framework for
curriculum  design, teaching, learning, and
assessment.  Furthermore, educational and
psychological testing standards emphasize the
importance of considering cognitive processes when
developing and interpreting valid assessment tools.
Although educators in the health sciences possess
substantial expertise in their respective disciplines,
they may encounter challenges when designing
assessment items that measure higher-order
cognitive skills beyond the knowledge and
comprehension levels. Developing questions that
effectively assess complex and abstract thinking is
particularly difficult because experts often organize
and process knowledge differently from novice
learners. Consequently, constructing assessment
items based on Bloom’s Taxonomy requires careful
consideration of both disciplinary content and
learners’ cognitive development.

Little is known about the relationships among the
different cognitive levels of Bloom’s Taxonomy.
Although higher-order cognitive skills are generally
assumed to build upon lower-level skills, the
mechanisms through which this progression occurs
remain unclear. Research examining these
relationships should take into account the
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disciplinary context, instructional methods, and
other educational factors that may influence learning
outcomes. Higher-order thinking skills are typically
developed within the context of subject-specific
learning and are subsequently assessed through
methods designed to evaluate complex knowledge
and reasoning.

In medical education, higher-order thinking is often
viewed as the application of specialized disciplinary
knowledge. However, when critical thinking is
regarded as an integral component of medical
training, students are encouraged to develop the
ability to think and reason like physicians. This
perspective requires educational approaches that
extend beyond the transmission of factual
knowledge and foster the development of clinical
reasoning and reflective judgment. Such approaches
are particularly evident during the later stages of
medical education, where students are expected to
demonstrate competencies corresponding to the
highest levels of Bloom’s Taxonomy.

The contextual nature of medical education requires
students to draw wupon multiple sources of
information to achieve meaningful learning. This
process involves constructing cognitive schemas
that integrate prior knowledge with newly acquired
information. As medical students accumulate
diverse learning experiences, these evolving
schemas facilitate the efficient management of
routine clinical tasks and shape their approaches to
learning.  Consequently, individual learning
strategies, prior experiences, and cognitive goals
influence how students interpret, analyze, and
respond to assessment questions.
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Conclusion

A wide range of formative and summative
assessment strategies is available to educators.
Assessment plays a pivotal role in the success of any
educational program, serving as a primary
mechanism for evaluating learner achievement and
supporting progression within a chosen profession
or field of practice. Like all assessment methods,
multiple-choice questions (MCQs) possess both
strengths and limitations and may be more suitable
for evaluating certain types of knowledge and skills
than other assessment approaches. Effective MCQs
should be clear, concise, unambiguous, and capable
of distinguishing between different levels of learner
understanding and performance.

The use of diverse assessment methods contributes
to a fairer and more comprehensive evaluation of
students. Overreliance on a single assessment
strategy may advantage certain groups of learners
while providing only a limited perspective on
student achievement. Although numerous studies
have examined the relationships among multiple-
choice questions, assessment practices, and critical
thinking, some researchers argue that critical
thinking cannot be adequately or comprehensively
assessed through MCQs alone. Nevertheless, well-
designed MCQs can contribute to the assessment of
higher-order cognitive skills when appropriately
constructed. When used in combination with
complementary assessment methods, MCQs can
form part of an effective assessment strategy that
supports learning, provides a more comprehensive
evaluation of student performance, and enhances the
measurement of critical thinking skills.

Keywords: Bloom Taxonomy, Critical Thinking,
Assessment, Multi Choice Questions
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