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VIEWPOINT

The use of multiple true/false and single-best-answer questions
across the medical curriculum: strengths and limitations from
an evidence-informed perspective

Marwan Saad Azzubaidi

ABSTRACT

The adoption of Single Best Answer (SBA) and Multiple True or False (MTF)
questions in the assessment of medical students within an Outcome-Based
Education (OBE) framework continues to evolve toward competency-based
training. This necessitated an urgent effort to evaluate the effectiveness of various
assessment methods in fostering clinical reasoning, knowledge application, and
decision-making skills.

The current viewpoint highlights the strengths and limitations of both SBA and
MTF formats, emphasizing their suitability in different stages of medical
education. While MTF questions offer broad content coverage and efficiency in
assessing foundational knowledge in preclinical years, SBA questions are better
suited for higher-order cognitive skills and real-world clinical decision-making in
the later clinical years. The discussion underscores the necessity of a strategic
combination of these formats to align with OBE principles, ensuring that medical
graduates are well-equipped for professional practice.

This viewpointis an attempt to provide insights for medical educators, curriculum
designers, and policymakers seeking to refine assessment strategies in
undergraduate medical training. By advocating for a balanced approach to
assessment, the article contributes to ongoing efforts to enhance the validity,
reliability, and effectiveness of medical examinations. This topic aligns well with
the journal's focus on medical education innovation and curriculum development,
makingitatimely and relevant addition to your publication.
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INTRODUCTION

ssessment is a cornerstone of
medical education for evaluating
tudents' competencies, guiding

their learning trajectories, and ensuring
that future physicians meet the requisite
standards for clinical practice.' In an
integrated curriculum framework,
assessments are meticulously designed
to determine whether students have
achieved specific, predefined learning
outcomes, emphasizing the application
of knowledge, critical thinking, and
clinical decision-making skills.” This
approach marks a significant shift from
traditional content-focused models to
one that prioritizes competency and

real-world preparedness.’

Historical evolution of assessment
methods: In the early 20" century,
medical education assessments
predominantly utilized essay-type
questions and oral examinations. These
formats aimed to delve deeply into a
student's understanding but were often
marred by subjectivity and inco-
nsistencies in grading, leading to
potential biases." As the century
progressed, particularly by the mid-
1900s, a paradigm shift towards more
objective assessment occurred. The
introduction of Multiple-Choice
Questions (MCQs), especially the
Multiple True or False (MTF) format,
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became prevalent.' In this article, MTF
refers specifically to formats that
present multiple statements under a
single question stem, each of which
must be independently classified as true
or false, rather than selecting one
correct response from a list of options.’
MTF questions allowed for a broader
evaluation of a student's factual
knowledge and offered the advantages
of standardized testing and efficient
grading processes. However, critiques
of the MTF format highlighted its
tendency to promote rote mem-
orization over the development of
clinical reasoning skills.’

Contemporary approaches in
assessment: In recent decades, the
landscape of medical education has
undergone transformative changes,
with a pronounced emphasis on clinical
relevance and the cultivation of higher-
order thinking skills.' This evolution has
been influenced by the adoption of
integrated medical and dental curricula,
which prioritize the attainment of
specific competencies and learning
outcomes.” Within this context, the
Single Best Answer (SBA) format has
gained prominence, particularly in high-
stakes examinations such as the United
States Medical Licensing Examination
(USMLE).” SBA questions are
meticulously crafted to present several
plausible options, requiring students to
employ critical thinking and clinical
reasoning to identify the most
appropriate answer. This format closely
mirrors real-world medical decision-
making processes, thereby aligning
assessment methods with the practical
demands of clinical practice.’ In this
viewpoint, we draw on Bloom's
cognitive taxonomy when referring to
“Cl1-C6” levels, which together

KMUJ 2026, Vol. 18 No. |

113


https://crossmark.crossref.org/dialog/?doi=10.35845/kmuj.2026.23962&domain=pdf&date_stamp=2017-01-14
https://doi.org/10.35845/kmuj.2026.23962
https://orcid.org/0000-0002-9118-5930
mailto:mazzubaidi@unisza.edu.my
https://doi.org/10.35845/kmuj.2026.23962
https://crossmark.crossref.org/dialog/?doi=10.35845/kmuj.2026.23962&domain=pdf&date_stamp=2017-01-14
https://orcid.org/0000-0002-9118-5930

The use of multiple true/false and single-best-answer questions across the medical curriculum: strengths and limitations from an evidence-informed perspective

describe progression from simple recall
of facts to the ability to create.® We also
use Miller's pyramid of competence,
which distinguishes the levels knows,
knows how, shows how, and does in the
development and assessment of
professional performance in cognitive,
psychomotor, and affective learning
domains.*’

Single best answer questions: SBA
questions require students to select the
single most appropriate answer from
several plausible options. They are
widely used in medical assessments,
including licensing examinations. One of
the key advantages of SBAs is that they
encourage clinical reasoning by testing
higher-order cognitive skills, requiring
students to differentiate between
closely related options. Unlike MTF
questions, SBAs reduce guessing bias by
compelling students to critically
evaluate options rather than simply
recognizing true statements.
Additionally, SBAs align well with an
integrated curriculum as they promote
the application of knowledge rather
than rote memorization. From a
psychometric perspective, well-
constructed SBA items can contribute
to the validity and reliability of written
assessments, particularly in the clinical
years, when they are embedded within
a blueprinted examination, sample
content broadly, and are subject to
regular item analysis and standard
setting.’ In other words, SBA format can
support robust assessment, but it is the
combination of blueprinting, adequate
test length, item difficulty and

discrimination indices, and defensible
standard-setting procedures that
primarily determine overall validity and
reliability of an examination, rather than
item format alone. However, SBAs also
have some limitations. There is
potential for cueing, as poorly
constructed distractors can allow
students to rely on test-taking strategies
rather than genuine reasoning.
Furthermore, each SBAs question
assesses only one clinical concept,
meaning a greater number of questions
may be required to cover a broad
syllabus comprehensively.’

Multiple true or false questions:
MTF questions present a series of
statements that students must classify as
true or false, with or without a
preceding clinical scenario. Unlike
multiple-response items, where more
than one option in a single list may be
correct, MTF items require a separate
true/false judgment for each statement
linked to the same stem. They offer
several advantages, particularly in the
preclinical years, as they allow for broad
content coverage by assessing multiple
aspects of a topic within a single
question. Their binary structure enables
straightforward and objective marking,
making them efficient for grading large
groups of students. MTF questions are
particularly useful for testing preclinical
knowledge, as they efficiently evaluate
factual recall, which is essential in the
early years of medical training. Despite
these benefits, MTF questions have
notable drawbacks. They tend to
encourage rote learning, as they

Table I: Comparative suitability of SBA and MTF question formats
across preclinical and clinical phases of medical education

Criterion

Preclinical Years (Basic

Clinical Years (Clinical

Sciences) Application)
Knowledge Type Primarily factual recall App|ICE-1tI0n of clinical
Assessed reasoning

Suitability of SBA

Moderate (may be used to test
pathophysiological concepts)

High (assesses decision-
making in clinical scenarios)

Suitability of MTF

Context-limited; can be useful as a
supplementary format for efficient
testing of foundational factual
knowledge when items and scoring
are carefully designed and
psychometrically monitored

Limited role: not rec-
ommended as a primary
assessment format for
integrated or clinical
outcomes, may be used only
for focused checks of factual
knowledge.

SBA: Single Best Answer; MTF: Multiple True or False

primarily assess factual recall and basic
understanding (C1-C2 levels) rather
than the application of knowledge (C3
level). From the perspective of Miller's
pyramid of clinical competence, MTF
items are typically located at the lower
levels, mainly assessing “knows”,
whereas performance-based ass-
essments (e.g., OSCEs and workplace-
based assessments) are required to
reach the 'shows how' and 'does'
levels.”'® Moreover, the format is prone
to higher guessing, as students have a
50% chance of selecting the correct
answer by chance alone, which can lead
to inflated scores. Finally, MTF
questions are less reflective of real-
world clinical decision-making, as they
fail to mimic the complexities of
diagnostic and management dilemmas
encountered in medical practice.'""
Table | summarizes the suitability of
each type of MCQ question according
to the curriculum stage.

Regardless of format, the reliability of an
assessment depends more on the
number of well-constructed items,
blueprinting, item difficulty, and
discrimination indices, than the item
type alone. MTF and SBA can both
produce high-quality assessments if
guided by item-total correlation,
internal consistency, and reviewed
through psychometric analyses. Scoring
modifications such as confidence-based
marking, corrections for guessing, or
no-penalty scoring with enhanced
review have been proposed to mitigate
guessing effects.” Recent comparative
studies have produced mixed results
regarding the psychometric per-
formance of MTF versus SBA formats.
While SBA is often favored for clinical
reasoning, MTF can offer high reliability
in factual domains when constructed
properly. Some studies show SBA has
better discrimination indices, while
others note MTF allows broader
coverage per question.'” Additionally,
clinical skill assessments have evolved
with the integration of competency-
based evaluations. For example, tools
for assessing the ability of medical
students to conduct standard deliveries
have been studied, highlighting how
various assessment methods can
measure competency in hands-on
clinical tasks.” This shift in evaluation
methods reflects the broader
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recognition that assessments should not
only test theoretical knowledge but also
practical proficiency, ensuring that
graduates are prepared for real-world
medical challenges.

The transition towards SBA and other
competency-focused assessment tools
reinforces the importance of aligning
medical education with the demands of
patient care.” By implementing
structured and well-validated
assessment methods, medical schools
can ensure that graduates are not only
knowledgeable but also clinically
competent.”

CONCLUSION

The evolution of medical assessment
from subjective methods to structured,
competency-based approaches reflects
the growing emphasis on outcome-
oriented medical education. Aligning
assessment strategies with clearly
defined learning outcomes is essential to
prepare graduates for contemporary
clinical practice. Rather than rigidly
assigning MTF questions to preclinical
years and SBA questions to clinical
years, we advocate an evidence-
informed, mixed-format approach.
MTF items may efficiently sample
foundational knowledge when carefully
designed and psychometrically
monitored, while SBAs and other
application-focused formats, such as
EMls, Very Short Answer, MEQs,
OSCE/OSPE, and workplace-based
assessments, are better suited to
evaluating clinical reasoning and higher-
order competence.

Ultimately, assessment quality depends
less on item format and more on robust
blueprinting, adequate content sa-
mpling, systematic item development,
psychometric evaluation, and defensible
standard setting. A balanced,
programmatic assessment strategy
grounded in quality assurance is more
consistent with contemporary
educational evidence than a strict stage-
based allocation of formats.

REFERENCES

I. Chen G, Wang H, Zhou L, Yang J,
Xu L, Liang Y. Development and
applications of graduate outcome-

based curriculum for basic medical
education. Front Med (Lausanne)

2024;11:140081 | .https://doi.org/|
0.3389/fmed.2024.140081 |

2. Igbal S, Willis I, Almigbal TH,
Aldahmash A, Rastam S. Outcome-
based education: evaluation,
implementation and faculty
development. MedEdPublish
2020;9:121.https://doi.org/10.156
94/mep.2020.000121.1

3. Krishnappa S, Das S, Raju K
Chaudhary N, Bevinakatti SH.
QOutcome-based medical
education: implication and
opportunities for competency-
based medical education in
undergraduate pathology. Cureus

2023;15(8):e42801 .https://doi.org
[10.7759/cureus.42801

4. Sheriff DS. Assessment methods in
medical education. Ann SBV
20231 2(1):11-3.
https://doi.org/10.5005/jp-
journals-10085-9 124

5. Brassil CE, Couch BA. Multiple-
true-false questions reveal more
thoroughly the complexity of
student thinking than multiple-
choice questions: a Bayesian item
response model comparison. Int |
STEM Educ 2019;6:1-17.
https://doi.org/10.1186/s40594-
019-0169-0

6. Montello MB, de Moura SB, Abreu
BJ. Bloom's taxonomy as a tool for
educational objectives applied to
human anatomy. Morphologie
2025;109(364):100943.
https://doi.org/10.1016/j.morpho.
2024.100943

7. Somerville ]. A personal perspective
on philosophy of teaching: the
clinical learning environment,
teaching session and assessment. |
Med Educ Curric Dev
2025;12.https://doi.org/10.1177/2
3821205241312824

8. Zegugu M, Chatoo SA, Choudhry
A, Metezai H, Usman D, Kamal M,
et al. Single best answer questions

10.

as a teaching tool in medical
education: an international mixed-
method comparative evaluation.
Cureus2024;16(9):e69745.
https://doi.org/10.7759/cureus.69
745

Rahim AF, Simok AA, Wahab SF. A
guide for writing single best answer
questions to assess higher order
thinking skills based on learning
outcomes. Educ Med |
2022;14(2):111-24.
https://doi.org/10.21315/eimj2022
.14.2.9

Norcini J, McKinley DW. Asses-
sment methods in medical
education. Teach Teach Educ
2007;23(3):239-50.
https://doi.org/10.1016/j.tate.2006
A12.021

. Chandratilake M, Davis M, Ponn-

amperuma G. Assessment of
medical knowledge: the pros and
cons of using true/false multiple-
choice questions. Natl Med ] India
2011;24(4):225-8.

. Schuwirth LW, Van Der Vleuten CP

Written assessment (ABC of
learning and teaching in medicine).
BM] 2003;326(7390):643-6.
https://doi.org/10.1136/bmj.326.7
390.643

. Gardner-Medwin T. Certainty-ba-

sed marking: stimulating thinking
and improving objective tests. In:
Bryan C, Clegg K (eds), Innovative
assessment in higher education: a
handbook for academic
practitioners. 2"¢ Edition.
2019:pp141-50. Routledge, Taylor
& Francis, London, UK. ISBN:

9780429506857 https://doi.org/10
4324/9780429506857

. Awang Besar MN, Abd Aziz KH,

Abdul Halim H. The validity of
multiple-true-false and one-best-
answer in the final professional
undergraduate medical
examination. Educ Med |
2025;17(2):5-21.
https://doi.org/10.21315/eimj2025
17.2.2

KMUJ 2026, Vol. 18 No. |

15


https://doi.org/10.3389/fmed.2024.1400811
https://doi.org/10.3389/fmed.2024.1400811
https://doi.org/10.15694/mep.2020.000121.1
https://doi.org/10.15694/mep.2020.000121.1
https://doi.org/10.7759/cureus.42801
https://doi.org/10.7759/cureus.42801
https://doi.org/10.5005/jp-journals-10085-9124
https://doi.org/10.5005/jp-journals-10085-9124
https://doi.org/10.1186/s40594-019-0169-0
https://doi.org/10.1186/s40594-019-0169-0
https://doi.org/10.1016/j.morpho.2024.100943
https://doi.org/10.1016/j.morpho.2024.100943
https://doi.org/10.1177/23821205241312824
https://doi.org/10.1177/23821205241312824
https://doi.org/10.7759/cureus.69745
https://doi.org/10.7759/cureus.69745
https://doi.org/10.7759/cureus.69745
https://doi.org/10.21315/eimj2022.14.2.9
https://doi.org/10.21315/eimj2022.14.2.9
https://doi.org/10.1016/j.tate.2006.12.021
https://doi.org/10.1016/j.tate.2006.12.021
https://doi.org/10.1136/bmj.326.7390.643
https://doi.org/10.1136/bmj.326.7390.643
https://doi.org/10.4324/9780429506857
https://doi.org/10.4324/9780429506857
https://doi.org/10.21315/eimj2025.17.2.2
https://doi.org/10.21315/eimj2025.17.2.2

The use of multiple true/false and single-best-answer questions across the medical curriculum: strengths and limitations from an evidence-informed perspective

CONFLICT OF INTEREST
Author declared no conflict of interest, whether financial or otherwise, that could influence the integrity, objectivity, or validity
of their opinion.

GRANT SUPPORT AND FINANCIAL DISCLOSURE
Author declared no specific grant for this opinion from any funding agency in the public, commercial or non-profit sectors.

Attribution 4.0 International License.

@ @ This is an Open Access article distributed under the terms of the Creative Commons
BY

KMUJ web address: www.kmuj.kmu.edu.pk

Email address: kmuj@kmu.edu.pk

) KMUJ 2026, Vol. 18 No. |


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.kmuj.kmu.edu.pk
mailto:kmuj@kmu.edu.pk

	Page 1
	Page 2
	Page 3
	Page 4

