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ABSTRACT

Multiple-True-False (MTF) and One-Best-Answer (OBA) are commonly used multiple-choice
question (MCQ) formats in higher education to evaluate cognitive components. While both evaluate
factual knowledge, a well-written OBA question can also stimulate problem-solving and knowledge
application in clinical case scenarios. This study aimed to evaluate the convergent and predictive
validity of MTF and OBA formats in undergraduate medical education assessments. This cross-
sectional study analysed archival records of 143 students sitting for the 2022 final professional
undergraduate medical examinations. SPSS version 24.0 was used to enter and analyse the data.
Pearson’s correlation test was used to assess the convergent validity of MTF and OBA, while a linear
regression test was used to evaluate predictive validity. Pearson’ s correlation test showed moderate
convergent validity (r = 0.25 to 0.6) between the MTF and OBA and other assessment methods. OBA
outperformed MTF in predicting key feature question (KFQ) theory assessment ( = 0.40, p < 0.01
vs B = 0.26, p < 0.01), while MTF had stronger predictive validity for clinical components (manned
Objective Structured Clinical Examination [OSCE], unmanned OSCE, and modified long case) as
compared to OBA ( =0.43, p < 0.01 vs 3 =0.28, p < 0.01). The results are consistent with the literature
in that OBA can determine know-how levels compared to MTF. However, a quality improvement
exercise must be conducted that focuses on the assessment process of each assessment method,
including the assessment blueprint, question structure, examiner calibration, and question vetting.
These findings contribute to the enhancement of the quality and validity of assessment practices in
medical education.
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INTRODUCTION

The validity of assessment tools is a critical factor for ensuring the effectiveness of the
learning process in the ever-evolving domain of medical education. As Harris et al. (1)
have noted, this concept of validity has evolved, shifting from a focus on different types of
validity (e.g., content, criterion, and construct) to a more unitary approach that emphasises
gathering different forms of evidence to support claims of validity. As Teglasi et al. (2) have
described, this contemporary perspective aligns with Dwi Wira’s (3) definition of validity, as
the extent to which a measurement accurately measures what it intends to measure.

This introduction sets the stage for an in-depth exploration of assessment validity in medical
education. By examining the Multiple-True-False (MTF) and One-Best-Answer (OBA) formats
through the lens of various validity types, this study aims to provide valuable insights into the
field, potentially influencing future assessment strategies in medical education. The findings
of this study address a critical gap in theoretical knowledge and performance differences
between the MTF and OBA formats and their correlation with student performance
outcomes, thereby aiding in the design of more effective assessment strategies.

AsFongetal. (4) highlighted, convergent validity involves examining the correlation between
a test and another validated assessment instrument that measures the same construct. This
study has demonstrated that an R* value of 0.4 aligns with findings that moderate correlations
are sufficient to demonstrate meaningful relationships in educational assessments (5).
Additionally, multiple linear regression has been applied to determine the predictive validity
of individual assessment instruments on overall student performance, using standardised
Beta coefficients (3) to measure performance increments and standardised Beta coefficients
(B) to compare the dominant roles of assessment tools in predicting overall performance.
Predictive validity, on the other hand, as defined by Zach (6), refers to the ability of a
test score to predict future scores or outcomes. These forms of validity are instrumental
in identifying areas of improvement in students’ competencies, directing pedagogical
approaches, and assessing the overall efficacy of educational curricula. Moreover, valid
assessment instruments are fundamental to establishing both the credibility and reliability
of the assessment process.

An effective assessment system in medical education is essential for accurately measuring
students’ knowledge, skills, competencies, and performance (7). According to Gupta (8),
the accuracy of assessments is crucial for ensuring that students are sufficiently equipped
to prepare for the demands of the medical profession. To achieve a level of precision and
comprehensiveness of assessment, Colbert-Getz (9) have emphasised the importance of
integrating a multi-source, multi-method, and multi-purpose approach. Using this method,
a unified assessment framework can be established to ensure that a comprehensive
assessment of various aspects of a student’s educational journey is thoroughly evaluated.

An optimal assessment system is essential to the dynamic landscape of medical education.
This study includes a perceptual investigation of the domain of assessment validity. It
examines the intricate world of assessment validity, focusing particularly on the formats of
OBA and MTF, which are integral components of written assessments. It applies established
concepts of validity to assess the efficacy of written examinations, such as the MTF and
OBA, towards different assessment methods, such as the manned and unmanned Objective
Structured Clinical Examination (OSCE), key feature question (KFQ), and modified long
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case (MLC), to measure students’ knowledge and clinical reasoning skills. The research
question central to this study was as follows: How do the MTF and OBA assessment formats
demonstrate different levels of convergent and predictive validity?

This study evaluated the effectiveness of the MTF and OBA assessments in medical
education to demonstrate their efficacy in accurately measuring students’ knowledge. These
assessments fall under the broader category of multiple-choice question (MCQ), which
are pivotal in measuring students’ comprehension, as highlighted by Puthiaparampil and
Rahman (10). A significant finding from Radad et al. (11) has revealed that students scored
higher on OBA assessments than on the MTF. Further research supports this viewpoint,
because it reduces the impact of guessing, simplifies the scoring process, and evaluates
higher-order thinking skills more accurately (12, 13).

However, this study also considered the challenges in the MTF format. As Puthiaparampil
and Rahman (10) have reported, MTF assessments could lead to low scores, failures, and
poor performance due to the inclusion of false options. This highlights a potential drawback
of the MTF format, as it might complicate the decision-making process of students, leading
to confusion and errors. In light of these findings, OBA is often considered a superior
alternative to MTF in medical education, with better psychometric performance, more
balanced student performance, and wider acceptance by medical students and educators
(14, 15). This preference for OBA over MTF indicates a shift towards assessment methods
that not only test knowledge but also facilitate a deeper understanding and application of
medical concepts.

To explore the effectiveness of MTF and OBA assessments, it is essential to address the
inherent challenges of both formats. Complementing this, Simbak et al. (16) research
indicates that MTF may provide students with greater opportunities for correct answers
than OBA does. This attribution could be due to the structure of the MTF questions, which
allows for multiple responses and could lead to confusion and the misinterpretation of the
assessment’s overall accuracy.

MTF questions have traditionally been associated with evaluating rote memorisation of facts
(17). A significant shift in the development of scenario-based assessments and innovative
scoring methods that reflect Bloom’s taxonomy will promote deeper understanding and
critical thinking through real-world scenarios, and Anderson (18) has highlighted that well-
crafted MTFs could also measure higher cognitive skills, aligning with the highest level of
Bloom’s taxonomy.

The purpose of medical education is to assess student knowledge, skills, and competencies.
It enables educators to determine whether students have achieved their desired learning
outcomes and have been prepared for safe clinical practice. Integrating various assessment
methods, such as written assessments (MTF, OBA and KFQ) and practical sessions (manned
and unmanned OSCE, MLC), can enhance the overall validity and reliability of student
assessments in medical education (19-21). Although written assessments are commonly
used to assess cognitive aspects, they often lack structure and fail to test problem-solving
abilities (22). These methods offer a comprehensive assessment of cognitive and problem-
solving skills, ensuring that students are prepared for the competencies required in their
prospective medical careers.

A comprehensive and multifaceted assessment approach is crucial to enhance medical
education. This approach integrates various assessment tools and methods to appraise
students’ academic and clinical competencies. The International Islamic University
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of Malaysia (IIUM) has exemplified this approach through the integration of multiple
instruments of assessment, including written (MTF, OBA, and KFQ) and clinical assessments
(manned and unmanned OSCE and MLC), into the Final Professional Examination.
Simultaneously, the International Islamic University of Malaysia (IITUM) also offers scenario-
based MTF questions to evaluate clinical reasoning and decision-making skills in applied
contexts. These questions present progressive clinical case scenarios, followed by multiple
statements related to diagnosis, treatment options, and patient management, challenging
students to apply their knowledge to real-world situations. Integrating various assessment
formats provides a comprehensive assessment of student competencies aligned with the
high standards required in the medical profession.

Integrating different assessment instruments into medical education provides a more
comprehensive view of student achievement and enhances the validity and reliability of
the assessment process. These instruments assess various aspects of knowledge, skills, and
behaviour, ensuring a comprehensive assessment of students’ competencies (23). However,
attaining assessment validity encompasses more than just psychometric assessment.
It requires a comprehensive assessment process, incorporating adequate monitoring
and training and applying frameworks such as Messick’s unified validity framework
(1989), which considers numerous contributing factors (24). The validation process is
multifaceted (2).

METHODOLOGY

This study was conducted in the Kulliyyah of Medicine, IIUM. It incorporates a cross-
sectional and retrospective record review design. This study focused on a cohort of final-
year medical students at IIUM 2020/2021, engaging a sample of 143 students who sat for the
Final Professional Examination in 2021. The selection was based on a calculated sample size
for multivariate analysis with an initial requirement of 90 cases, which was derived from
the recommendation of 10 to 15 cases per variable. This was to ensure statistical robustness
for the six variables of interest: MTF, OBA, KFQ, and clinical components (manned and
unmanned OSCE and MLC). A total of 143 samples were ultimately incorporated in order to
improve the statistical robustness and reliability.

A simple random sampling technique was employed to ensure the equitable representation
of the student population, which was adequately represented throughout the five months
of data collection from October 2022 to February 2023 among final-year medical students.
The study’s analytical framework was implemented using IBM SPSS Statistics for Windows,
version 24.0, with a significance value of p < 0.05. Both univariate (Pearson correlation) and
multivariate (multiple linear regression) analyses were performed utilising this statistical
analysis. The Pearson correlation test was used to determine the convergent validity of the
assessment tools, with correlation coefficients interpreted as follows: less than or equal
to 0.20 indicates a weak correlation, more than 0.2 but less than 0.8 indicates a moderate
correlation, and equal to or more than 0.8 indicates a strong correlation (4). These analyses
aimed to evaluate the convergent and predictive validity of the MTF and OBA questions in
relation to the KFQ and its clinical components, offering insight into their effectiveness in
medical education assessments. This methodological approach, surpassing the initial sample
size predictions and utilising a detailed statistical framework, helps ensure a thorough
examination of assessment formats, making a substantial contribution to the literature on
assessment practices in medical education.
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To ensure the clarity and validity of the assessment process, the study considers each
department’s established learning outcomes and selects appropriate assessment methods,
including MTF, OBA, and KFQ. Each department has prepared an assessment blueprint that
encompasses all relevant content areas and competencies. This blueprint was documented
in a standardised form, and reviewed and approved during a departmental committee
meeting. Subject matter experts constructed 60 MTF questions, 60 OBA questions, and 14 KFQ
questions, which then underwent a thorough vetting process at both the departmental and
faculty levels to provide a clear framework for constructing assessments that are balanced
and representative of the curriculum. Examiner calibration was conducted annually for
performance assessments, including four manned OSCE stations, four unmanned OSCE
stations, and two MLC, ensuring consistency in scoring. Standard setting procedures were
employed to determine cut-off scores based on psychometric principles.

Following the assessments, item analysis was performed to evaluate question performance
and identify areas for improvement, culminating in an assessment workshop to review the
process, discuss item analysis results, and refine strategies. The theoretical assessments
(MTF, OBA, and KFQ) were scheduled on different days from the practical assessments (OSCE
and MLC) in order to ensure that students were adequately prepared and to reduce test anxiety
(Table 1). While the theoretical framework emphasises a structured and meticulous
approach, implementing these rigorous procedures poses practical challenges for academics
who balance clinical and academic responsibilities. Therefore, fostering a collaborative
environment and providing administrative support are both crucial for alleviating the
burden on faculty members. This comprehensive and systematic approach ensures the
transparency, rigour, and alignment of the assessment process with educational objectives;
addresses the reviewer’s concerns; and demonstrates a commitment to high-quality medical
education assessments.

Table 1: Assessment components and test format

Assessment component Assessment tools Number of questions
MTF 60
Theory OBA 60
KFQ 14
Manned OSCE 4
Clinical Unmanned OSCE 4
MLC (observed) 2
RESULTS

The results of this study provide pivotal insights into the performance and correlation
patterns of the various test formats. First, the descriptive statistics indicate that the mean
mark for the MTF format was 54.5, with a standard deviation (SD) of 6.3, whereas the OBA
format scored higher, with an average mark of 66.1 and an SD of 7.8. This indicates higher
overall performance in the OBA format than in the MTF format. Delving into the inferential
statistical analysis through Pearson’s correlation coefficient test has demonstrated the
convergent validity of the MTF and OBA in relation to the KFQ and clinical components.

As shown in Table 2, the correlation analysis reveals a moderate correlation between the
MTF and OBA assessment tools, with correlation coefficients ranging from 0.25 to 0.60.
Specifically, the MTF assessment tool exhibited moderate correlations with the KFQ
(r=0.486), manned OSCE (r = 0.395), and overall clinical components (r = 0.494), suggesting
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alignment in measuring similar competencies. The MTF demonstrated a high correlation
with the unmanned OSCE (r = 0.600), indicating a strong relationship between the MTF
scores and performance in this practical assessment, while showing a weak correlation with
the MLC (r = 0.295). The OBA assessment tool also showed a moderate correlation with the
KFQ (r = 0.543) and overall clinical components (r = 0.457) but had a low correlation with
the manned OSCE (r = 0.307) and the MLC (r = 0.264). Similarly, the OBA scores exhibited a
high correlation with the unmanned OSCE scores (r = 0.570). Pearson’s correlation test was
applied, and the significance level was p < 0.05. These findings suggest that the MTF and OBA
exhibit varying degrees of correlation with other assessment tools, reflecting their distinct
strengths in evaluating specific competencies.

Table 2: Correlation between MTF/OBA with other assessment tools used
in undergraduate medical students

Correlation coefficient® (N = 143)

Variable KFQ Manned OSCE Unmanned OSCE MLC Clinical
MTF 0.486 0.395 0.600 0.295 0.494
OBA 0.543 0.307 0.570 0.264 0.457

Note: Pearson’s correlation test was applied. Significant level p < 0.05

Table 3: Predictive values of MTF and OBA towards KFQ, manned OSCE, unmanned
OSCE and MLC

Component Towards another B 95% CI B R?
assessment assessment component (lower, upper)
MTF 0.283 0.107, 0.459 0.264
KFQ 0.343
OBA 0.343 0.200, 0.485 0.394
MTF 0.383 0.1655, 0.601 0.346
Manned OSCE 0.166
OBA 0.118 -0.058, 0.506 0.295
MTF 0.532 0.334, 0.730 0.408
Unmanned OSCE 0.439
OBA 0.359 0.199, 0.519 0.340
MTF 0.341 0.035, 0.647 0.214
MLC 0.101
OBA 0.185 -0.062, 0.433 0.144

Notes: Multiple linear regression test was performed; Cl = Confidence interval; B = Unstandardised Beta-coefficient;
f = Standardised Beta-coefficient; p < 0.05

Multiple linear regression analysis was employed in this study (Table 3) to evaluate
the effects of MTF and OBA on the KFQ and three specific components of the clinical
outcome: manned OSCE, unmanned OSCE, and MLC. The results indicated that
OBA scores had a stronger association with KFQ outcomes (8 = 0.394, p < 0.05) than
with MTF (B = 0.264, p < 0.05). However, MTF demonstrated a higher predictive
validity for clinical components, particularly for unmanned OSCE (B = 0.408,
p < 0.05), compared to OBA ( = 0.340, p < 0.05). Additionally, MTF showed significant
predictive validity for manned OSCE ( = 0.346, p < 0.05) and MLC ( = 0.214, p < 0.05),
whereas OBA did not show significant predictive validity for these components ( = 0.295
and B = 0.144, respectively, p > 0.05). These findings highlight that while OBA is more
effective in predicting theoretical knowledge as measured by the KFQ, MTF is more robust
in predicting practical competencies and clinical performance.
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DISCUSSION

The efficacy of the MTF and OBA examinations as assessment instruments for undergraduate
medical students has been demonstrated. This study contributes to the discourse by affirming
these assessment instruments and elucidating the intricate aspects of their implementation
in the Final Professional Examination. The findings of this study indicate that MTF
questions exhibit strong predictive validity for clinical components, as MTF demonstrated
higher predictive validity for both unmanned OSCE ( = 0.408, p < 0.05), manned OSCE
(B = 0.346, p < 0.05) and MLC ( = 0.214, p < 0.05), compared to OBA, which conversely
exhibits higher predictive validity for theoretical knowledge assessment, as evidenced
by stronger correlation with KFQ (8 = 0.394, p < 0.05). Despite the individual assessments’
strengths, neither format comprehensively evaluates clinical and theoretical competencies
in medical education. These results are consistent with previous studies, highlighting the
need to integrate both assessment formats to complement each other’s strengths (25).
MTF is highly effective in assessing clinical reasoning and problem-solving skills through
structured clinical scenarios, while OBA evaluates theoretical knowledge applications well.

The MTF questions have demonstrated higher predictive validity for clinical assessment
supported by the ability to recall knowledge, which aligns with the “know” level of Miller’s
pyramid of clinical competence (Figure 1). Despite their strengths, the binary true-false
structure of MTF questions also increases the likelihood of guessing, thus reducing their
reliability. As noted by Puthiaparampil and Rahman (10), the binary format can obscure
whether correct responses reflect genuine knowledge or are merely a result of chance.
Such limitations necessitate careful consideration in the design and implementation of
the MTF questions. However, two main reasons support the strong predictive validity of
the MTF questions for the clinical components. First, incorporating clinical scenarios
or scenario-based questions offers insights into clinical reasoning and problem-solving
abilities. According to Zaidi et al. (26) and Cohen et al. (27), this promotes higher-order
thinking. Constructing a progressive clinical case-based question in MTF, followed by
multiple statements related to diagnosis, treatment options, and patient management, can
induce higher-order thinking and better reflect students’ clinical reasoning skills (27). These
reasons make MTF indispensable for assessing practical skills within the broader framework
of medical education.

The OBA format is a widely used assessment instrument in medical education, as it evaluates
both theoretical knowledge and decision-making abilities. Studies by Chauhan et al. (28)
confirm the advantages of OBA in promoting a deeper understanding through well-designed
questions and eliminating biases associated with guessing. However, despite its strength,
OBA has limitations in predicting the performance of clinical components. This study
showed that the 95% confidence interval (CI) of the standardised coefficients for manned
OSCE and MLC for OBA was zero, demonstrating no statistical significance when using
OBA results to predict these assessments directly. This suggests that OBA undermines the
efficacy of evaluating the practical assessment outcomes, highlighting its limited usefulness
in predicting the performance of clinical components. Other flaws, such as test-wiseness,
difficulty index issues, and non-functional distractors (NFD), further reduce robustness
and reliability (28). These issues require targeted improvements in OBA design to ensure
the accurate assessment of students’ competencies. These flaws can make OBA questions
less challenging and potentially less effective in assessing true competency, highlighting
the need to implement a balanced assessment strategy. Therefore, scenario-based MTF and
OBA questions must be integrated into medical education assessments that comprehensively
evaluate theoretical and applied knowledge. This balanced approach leverages the strengths
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of MTF in clinical reasoning, while retaining OBA’s advantages in applied knowledge
assessments (26, 27). Furthermore, quality assessment processes, including the proper
construction of questions by experts, thorough vetting, and examiner calibration, are
essential for alleviating these issues and enhancing the efficacy of OBA.

MTF and OBA question formats are commonly used in medical education assessments.
Integrating both assessment formats is essential for a comprehensive evaluation, as these
measure student performance in clinical components (29). According to Lahner et al. (30),
MTF questions demonstrate superior psychometric results including higher reliability and
discrimination indices compared to OBA questions, especially when scored using partial
credit methods, such as PS50. This finding aligns with the results of the current study, in
which the MTF showed stronger predictive validity for clinical components, highlighting
its effectiveness in assessing practical competencies more accurately than the OBA.
However, both MTF and OBA formats face common challenges, particularly in terms of
question constructions and the limited feedback available to students, which may reduce
effectiveness in assessing competencies (10). Despite these challenges, a balanced approach
integrating scenario-based MTFs offers superior psychometric results in terms of reliability
and discrimination indices, particularly when structured with multiple items per case and
combined with OBA, which can effectively alleviate these limitations (31). Thus, the MTF
format provides a comprehensive assessment of theoretical knowledge and practical
clinical scenarios, whereas the OBA format assesses advanced levels of knowledge essential
for clinical practice. The integrated approach of MTF and OBA formats helps to ensure that
both theoretical knowledge and clinical performance are evaluated, and at the same time
may enhance the psychometric validity of medical education assessments (31).

This study examines the alignment of MTF and OBA in medical education assessments
with Miller’s pyramid of clinical competence, where MTF is primarily designed to evaluate
students at the “knows” level and OBA targets the “knows how” level. For MTF to be valid, the
assessment instruments need to demonstrate convergent validity to ensure they correlate
with other assessment instruments that evaluate various competency levels, from factual
knowledge to practical application. Although MTF and OBA are effective in evaluating lower
levels of Miller’s pyramid, namely, knows and knows how, they do not adequately assess
higher levels of competence, such as “shows how” (performance-based skills) and “does”
(real-world application in clinical settings). These higher levels are crucial for evaluating
students’ ability to perform clinical tasks and interact with patients, requiring assessments
like OSCE and MLC designed to evaluate psychomotor and clinical skills. To ensure a
comprehensive competency, it is critical to correlate theoretical assessments, such as MTF
and OBA, with performance-based assessments, such as OSCE and MLC, as in this study.
Furthermore, KFQ assesses the application of knowledge (know how), further enforcing the
importance of aligning these formats to evaluate the full spectrum of competencies, from
theoretical knowledge to clinical application. By demonstrating the correlation between
theoretical assessment (MTF, OBA) and performance-based assessment (OSCE, MLC),
this study shows that these formats can measure competencies across all levels of Miller’s
pyramid. This integrated approach ensures a more comprehensive assessment of theoretical
and practical skills, providing a more robust and comprehensive strategy for medical
education assessment, as Miller (7) emphasised, encompassing all four levels of competence
for a complete assessment of medical students’ abilities. By demonstrating the correlation
between these assessments and MTF/OBA, this study validates the claim that these formats
can accurately measure varying competency levels, thereby establishing convergent validity
and enhancing the overall quality and validity of the assessment process.
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Expert

Assessment by direct observation of
performance using workplace-based
assessment

Shows how

______________
Assessment by written, oral,
computer-based exams

Knows how

Assessment by written, oral,
Knows
computer-based exams

Figure 1: Miller’s pyramid of clinical competence. Modified from Miller (7).

The use of MTF in medical education has become increasingly controversial and debatable.
One significant concern is the 50-50 probability of guessing the correct answer in MTF, which
raises doubts about the validity of MTF assessments (32). For this study, with a mean score
of 54.5 in MTF, it is critical to determine whether this score represents students’ knowledge
or is influenced by the probability of correct guessing inherent in the 50-50 format. These
issues provide an incomplete or misleading picture of student competencies, particularly
in evaluating higher-order cognitive skills such as critical thinking and problem-solving.
Traditional MTF with a binary true-false structure will limit its ability to assess practical
competencies, and its reliance on knowledge recall may not fully capture the complexity
of clinical decision-making (32). Similarly, OBA’s design flaws, such as poor distractor
quality, can reduce its effectiveness in assessing true competency (29). Future research
should focus on refining the design to improve these issues, including enhancing distractor
quality in OBA and minimising the impact of guessing in MTF. Additionally, incorporating
advanced psychometric methods such as Item Response Theory (IRT) could enhance the
precision of these assessment instruments and provide more valid measures of student
competencies (33). Moreover, integrating theoretical assessments, MTF, and OBA formats
with performance-based assessments, such as OSCE and MLC, would provide a more
comprehensive assessment of medical student competencies, addressing both cognitive
and clinical performance (34). Finally, continuous quality assessment process measurement
would help to ensure that these assessments align with modern educational objectives and
psychometric standards.

OBA questions are increasingly recognised as an effective assessment instrument in
medical education due to their ability to evaluate higher-order thinking skills, such as
critical reasoning, problem-solving, and clinical decision-making (13). OBA offers a more
structured approach than MTF formats by minimising guessing and emphasising knowledge
application, making them more reliable instruments for assessing theoretical understanding
(28). The use of psychometric tools, such as difficulty index and discriminant index, to ensure
continuous refining of item quality, thereby enhancing validity and reliability (35, 36).
Furthermore, OBAs provide flexibility in integrating complex clinical scenarios, fostering
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deeper learning, and aligning assessment with real-world clinical context (37). However,
developing high-quality OBA questions is resource-intensive, requiring significant expertise
and time (38). Therefore, effectiveness of OBA or MTF assessment instruments depends on
the rigorous assessment process.

The Process of Assessment

It is vital to follow a rigorous and appropriate assessment process to ensure the validity
and reliability of assessment instruments. Boatright et al. (39) posited that maintaining
assessment validity is a meticulous process that necessitates thorough monitoring and
training, highlighting the need for a holistic and comprehensive approach in medical
education. It demands an ongoing commitment to monitoring and training, underscoring
the comprehensive nature of this endeavour in medical education. Although written
assessment instruments are generally valid and reliable, this study echoes the notion that
they are not standalone measures of students’ proficiency. Instead, they are part of a broader
pedagogical and assessment framework that requires a thorough and comprehensive
approach to maintaining assessment validity (40). This encompasses a spectrum of tasks,
beginning with the preliminary formulation of the assessment plan and proceeding to a
rigorous item analysis process at the faculty level, as illustrated in Figure 2.

Identifying

Choosing
the learning
outcome

Adopting
standard
setting

the
assessment
method

Conducting
examiner

calibration
(Performance

Developing
assessment
blueprint

Vetting the
questions at
faculty level

Constructing
guestions by
expert

Vetting the
questions at
department

level

Assessment)

Conducting
item Assessment

workshop

analysis at
department
faculty level

Figure 2: The process of assessment.

The results outlined in this study are consistent with an emerging discourse emphasising
the importance of aligning instructional methods with desired learning outcomes, a
fundamental principle that guides teaching-learning methodologies, and the development
of assessment methods that reflect these outcomes (41). This strategic alignment not only
measures student competence but also serves as a diagnostic instrument for curriculum
improvement, facilitating precise adjustment of pedagogical methodologies (42). The
study outcomes illustrate the necessity of a meticulously planned assessment process
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encompassing blueprinting, question construction, examiner calibration, and question
vetting in order to maintain the integrity of this alignment.

Various assessment methods have been employed to measure students’ progress and
to ensure that they achieve their intended learning outcomes. By employing learning
taxonomy and Miller’s pyramid to categorise learning outcomes, a systematic approach
to structuring assessment methods that accurately reflects both cognitive complexity and
practical proficiency can be established (43). It is impossible for a single assessment method
to effectively evaluate all learning domains equally. MTF and OBA are more suitable for
assessing the cognitive domain but are unable to evaluate the psychomotor domain, which
is best assessed through performance-based evaluations. Meanwhile, although performance
assessments like OSCE can evaluate the cognitive domain, their primary focus should be
on assessing students’ skills. Therefore, selecting the most suitable assessment method is
a crucial early step in the assessment process to ensure it accurately measures what it is
intended to assess.

An assessment blueprint or table of specifications is developed to demonstrate that questions
are adequately assessed and align with the outcomes. Blueprinting, an essential procedure
in assessment design, improves content validity by verifying alignment among curricula,
objectives, and topics (44). Each topic in the blueprint should be mapped to outcomes,
teaching methodologies, competency levels, learning domain levels, and assessment
methods. The selection of topics is based on weightage, which is determined by their
importance and may be subjectively influenced by factors such as the frequency or severity
of the condition (45). Although a blueprint can be developed by the course coordinator, it
should be presented and discussed with others to prevent bias in questions. The assessment
blueprint should also represent both theory and performance assessment to ensure adequate
sampling across cognitive, psychomotor, and affective domains.

Constructing questions by content experts is another essential aspect of the process, in which
the focus is on creating items that accurately measure intended knowledge and skills (36)
which improve construct validity. The items of a written test such as MTF and OBA should
be constructed or selected based on the pre-determined blueprint. The question author may
either constructs a new question, adapts high-quality questions from the question bank, or
reconstructs poor-quality questions.

Vetting is the process of reviewing assessment items, including questions, answer schemes,
marking forms, and rubrics, to ensure their quality and appropriateness. This includes
evaluating the questions’ technical accuracy, content level, and language (46). Another
important role of question vetting is to ensure alignment with course learning outcomes
and teaching and learning experiences, assess the relevance of the assessment method, and
maintain an appropriate difficulty level. It is considered good practice for the vetting session
to take place at both departmental and faculty levels, creating a dual-layered vetting process.
Incorporating a broader educational perspective, including interdisciplinary integration
during faculty-level vetting, serves as a valuable cross-check mechanism, especially for
ensuring that questions are appropriate for undergraduate or postgraduate levels. Faculty
vetting, involving non-experts, plays a crucial role in maintaining assessment integrity.
Additionally, too easy or too difficult questions due to question error can introduce construct-
irrelevant variance, which could compromise the construct validity of the assessment (47).

Although this article focuses on MTF and OBA, in the context of performance assessment,
which requires the examiner to observe students’ performance, such as the OSCE, short
case, and long case, examination calibration is crucial to improve inter-rater reliability
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(48). Examiner judgement can be attributed to variations in candidate marks, and assessing
borderline candidates can be highly cognitively demanding (49). Examiner calibration
plays a crucial role in aligning expectations across examiners and minimising subjectivity
in assessments based on the rubric or marking form. A drawback of assessments involving
multiple assessors is the potential for low inter-rater reliability if assessors are not adequately
trained (50).

During the calibration process, examiners score a video of students performing a
psychomotor task, identify and discuss any scoring discrepancies, particularly outliers,
and then rescore the students’ performance. This process not only ensures consistency in
grading but also allows examiners to familiarise themselves with the assessment criteria,
rubrics, and examination procedures.

The role of standard setting exercise is to determine the cut-off score, or pass mark, of an
item or a test. It is essential to employ a systematic methodology grounded in validity instead
of relying on arbitrary cut-off scores (51). A minor adjustment to cut-off scores can lead to
considerable differences in the number of students who pass or fail. There is no universally
ideal standard-setting method for all tests, but each test in a specific context likely has a
method that is most suitable.

Item analysis was conducted to evaluate the performance of individual assessment items in
assessing the quality and effectiveness of the assessment (52). Most theoretical assessments
focus on analysing the difficulty index and discrimination index. In contrast, for OBA,
analysing non-functioning distractors plays a crucial role in helping question authors
refine poorly constructed questions. The author can enhance the quality of assessments by
identifying problematic questions and implementing the required adjustments by examining
the statistics of these items (53). Another important role of item analysis is to detect potential
issues in teaching, learning, and student performance, especially when no flaws are found
in the question itself.

Assessment workshops are important to the ongoing enhancement of educational quality.
They fulfill dual purposes: they provide an introductory setting for newly appointed faculty
members and a refresher for experienced lecturers. These workshops focused not only on
providing orientation but also on identifying areas for improvement through item analysis
and other forms of critical examination preparation. Research has demonstrated that faculty-
level assessment workshops lead to improvements in the quality and content of assessment
methods, particularly in terms of developing valid and reliable assessment questions (54).
By facilitating a deep dive into assessment items, this workshop empowers faculty members
to identify and rectify flaws, comprehend the diverse cognitive levels required by questions,
and enhance the assessment quality.

The integration of different assessment methods into medical education is a comprehensive
and dynamic process. This involves not only various assessment methods but also careful
planning and appropriate assessment processes. This thorough assessment process
ensures that the assessments are valid, reliable, and effectively aligned with the educational
objectives and learning outcomes of the medical programmes.

In conclusion, this study demonstrates that the MTF and OBA exams are effective assessment
instruments in the Final Professional Examination, with the MTF exhibiting better predictive
validity. However, assessment validity requires a rigorous assessment process with adequate
monitoring and training, rather than relying solely on psychometric measurements.
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CONCLUSION

This study revealed that OBA has stronger predictive validity for theoretical knowledge,
particularly for KFQ assessments, whereas MTF exhibits stronger predictive validity for
clinical components. These results can be attributed to two main factors. First, scenario-
based MTF can enhance clinical reasoning skills. Second, OBA may be easier for students
due to item flaws, such as test-wiseness, indicating the necessity for further training to
construct more robust OBA items. Integrating more assessment methods is crucial to
overcoming their weaknesses. This highlights the need for continuous improvement and
rigorous construction of assessment tools to optimise their psychometric properties. Further
research is suggested to explore long-term impacts and refine question formats to enhance
their effectiveness.

Take Home Messages

To enhance the validity and effectiveness of the MTF and OBA in undergraduate medical
examinations, we consider the following key points:

a. Balanced evaluation: Both formats assess theoretical knowledge and clinical skills.

b. Question design: Enhance MTF question construction to minimise guessing, ensure
each format assesses different competency levels, and incorporate clinical scenarios
to evaluate clinical reasoning skills.

c. Continuous improvement: Regularly implement quality improvements, including
examiner calibration and question vetting.

d. Faculty training: Offers ongoing training on innovative assessment techniques and

the use of MTF and OBA.
e. Advanced analysis: Use advanced item analysis to ensure question effectiveness and
reliability.
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