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Received: 11 Aug 2024 Introduction: Collective assessment methods in the medical field primarily focus on multi-
Accepted: 10 Sep 2024 ple-choice questions (MCQs) designed to measure the recall of information and basic facts.
Available Online: 20 Sep However, extended matching questions (EMQs), as an advanced type of multiple-choice
2024 test, have the capability to assess higher cognitive levels such as problem-solving and the

application of knowledge. In this study, aimed at comparing the effectiveness and impact
of EMQs and MCQs on the performance and satisfaction of medical students, these two
types of assessments were evaluated among students at Mashhad University of Medical
Sciences. The results of this study could significantly contribute to improving the quality of
assessment in medical education and identifying more effective methods for measuring the
clinical abilities of students.

Methods: This research was conducted as a semi-experimental intervention in 2021 on ob-
stetrics and gynecology and internal medicine students at Mashhad University of Medical
Sciences. The sample for this study was obtained through convenience sampling, including
students in residency, internship, and clerkship programs. A multiple-choice questionnaire
(MCQ) was used in the control group, while an extended matching question (EMQ) format
was employed in the intervention group. The validity of the test questions was confirmed by
a panel consisting of five subject matter experts and one medical education specialist. The
collected data were analyzed using SPSS software version 25. To compare the effectiveness
of the EMQ and MCQ tests in distinguishing between students at three different educational
levels, an analysis of variance (ANOVA) was conducted.

Results: The A total of 176 individuals participated, with 87 in the intervention group and
89 in the control group. The baseline variables showed no statistically significant differ-
ences between the two groups. The EMQ score (17.1+2.5) was higher than the MCQ score
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(16.6%2.6), although this difference was not statistically significant. Additionally, student
satisfaction with EMQ was greater than with MCQ (17.5 £2.5 compared to 16.2+3.3). The
EMQ test score had a significant inverse correlation with the entrance exam score (r =
-0.399, p = 0.011), while this correlation was not observed for the MCQ test (r = -0.258, p
=0.095).

Discussion: According to learning and educational psychology, monitoring and evaluation
are considered the final link in educational activities and complement the teaching process.
It is noteworthy that the behavior of some medical students indicates that the method of
evaluation can stimulate learning. Therefore, efforts to find the best evaluation method con-
tinue. Currently, Multiple Choice Questions (MCQs) are significantly used in medical uni-
versities due to their ability to assess a large number of students and evaluate a wide range
of educational content with high objectivity. However, most specialists do not recommend
this method. The results indicate that student performance and satisfaction in Extended
Matching Questions (EMQs) are higher compared to MCQs, which may be due to a more
accurate assessment of students and a more objective evaluation of educational content in
the extensive matching test.
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Introduction:

monitoring and evaluation are recognized

as integral components of the educational
process, completing the teaching cycle. Accurate
assessment of core competencies, such as medical
knowledge, is essential for providing reliable feed-
back and driving improvements in medical educa-
tion. Multiple-choice questions (MCQs) are a com-
monly used assessment tool in medical education,
though they have been associated with promoting
surface learning strategies. While MCQs are widely
employed in medical universities, particularly in
large classes, their efficacy is debated. Many spe-
cialists argue that MCQs primarily assess recall and
fail to evaluate higher-order cognitive processes like
reasoning and problem-solving. Extended match-
ing questions (EMQs) are a recommended alterna-
tive for assessing clinical judgment and reasoning.
A specialized form of MCQ, EMQs are designed to
evaluate higher cognitive levels, including problem-
solving. Existing research supports the validity and
reliability of EMQs, suggesting that they provide a
more sensitive measure of student progress com-
pared to MCQs and effectively assess both factual
knowledge and clinical reasoning. The format of
EMQs, with numerous plausible options related to
the question topic, reduces the likelihood of guess-
ing, particularly for weaker students. Despite these
advantages, a review of the literature suggests that
no prior study has directly compared EMQs and
MCQs among medical students in Iran. Therefore,
this study aims to compare the effectiveness of
EMQs and MCQs in assessing medical students at
Mashhad University of Medical Sciences, examin-
ing both student performance and satisfaction with
each test format.

I n learning and educational psychology,

Methods:

This This quasi-experimental, interventional study
was conducted at Mashhad University of Medical
Sciences in 2021, in collaboration with the Depart-
ments of Obstetrics and Gynecology and Internal
Medicine. The study population comprised residents
(second year and above), medical interns (at least six

months of departmental experience), and physiopa-
thology/clerkship students (at least three months in
their respective programs). The exclusion criterion
was unwillingness to participate. Participants were
assigned to either an intervention or control group.
Residents were randomized by hospital (Ghaem (AJ)
and Imam Reza (AS)), while medical students were
randomized during two departmental entry periods.
The intervention group completed an EMQ test, and
the control group completed an MCQ test. The MCQ
test, comprising 20 questions, was designed to match
the EMQ test in terms of question number, difficulty,
and conceptual content. MCQs were primarily de-
signed using the “best answer” format. Five special-
ists from the relevant fields and one medical educa-
tion specialist reviewed the questions. A six-member
expert panel ensured consistency between the two
tests regarding difficulty, content, and topic cover-
age. Questions in both tests were categorized as easy,
medium, or difficult. Neither test employed negative
marking, and both had a 90-minute time limit. Data
were analyzed using SPSS version 25. Quantitative
variables are presented as mean, standard deviation,
and range; qualitative variables as frequency and
percentage. The Student’s t-test was used to compare
quantitative variables between groups. ANOVA was
employed to assess the discriminative power of the
EMQ and MCQ tests across the three educational
levels. All tests were two-tailed, with a significance
level of p < 0.05.

Results:

A total of 176 students participated in the study
(87 in the EMQ group and 89 in the MCQ group).
No statistically significant differences were found
between the two groups regarding educational lev-
el (internship, residency, and assistantship), gender,
quota type, age, entrance exam rank, or time elapsed
since the start of professional doctoral studies. Stu-
dent satisfaction with the EMQ exam was signifi-
cantly higher than with the MCQ exam (mean = SD:
17.5+ 2.5 vs. 16.2 £ 3.3, p=0.004). While satisfac-
tion with the EMQ exam was greater across all three
educational levels (Figure 2), this difference reached
statistical significance only at the assistantship level
(p=0.040). Finally, EMQ exam scores demonstrated
a significant inverse correlation with entrance exam
rank (r=-0.399, p=0.011), whereas no such correla-
tion was observed for MCQ exam scores (r = -0.258,
p =0.095).
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Conclusion:

The Final evaluation methods in medical educa-
tion frequently rely on multiple-choice tests, which
primarily assess the recall of discrete facts. Howev-
er, a more holistic evaluation of medical students is
needed, particularly one that assesses their ability to
apply knowledge in clinical settings. A review of the
medical education assessment literature suggests that
Extended Matching Questions (EMQs) have demon-
strated greater effectiveness in evaluating medical
students, with high levels of student satisfaction.
While numerous studies have compared teaching
methodologies, research on evaluation methods is
comparatively limited, often consisting of reviews
rather than direct comparisons of assessment tools.
This study addressed this gap in the literature. Based

on the findings, it is recommended that EMQ tests be
implemented for student assessment in clinical en-
vironments due to their capacity to evaluate higher-
order cognitive skills and the high levels of student
satisfaction associated with this format. A limitation
of this study is the recruitment of specialty residents
from only two educational groups. While these are
major groups, broadening the diversity of education-
al groups could enhance the generalizability of the
findings. Conversely, the inclusion of three distinct
educational levels (internship, residency, and special-
ty training) represents a strength, providing a more
comprehensive understanding of the impact of the
two methods across the educational spectrum. Future
research comparing these two assessment methods in
other medical specialties is recommended.
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