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Abstract
Introduction: Standard setting is essential in health professions educa-
tion, yet establishing credible and defensible cut-off scores remains
challenging, particularly when post-standard-setting evaluation is limited.
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Objective: To apply a systematic, multi-source approach to enhance the
validity and defensibility of cut-off scores derived through a modified
Angoff procedure in a high-stakes medical examination.
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Methods: A cross-sectional study was conducted using a final-yearMBBS
exit examination comprising aMultiple-Choice Question (MCQ) test and Hiba Abuelgasim
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anObjective Structured Clinical Examination (OSCE). Fifteen experienced
faculty applied the Modified Angoff method to determine initial cut
scores. Validity evidence was collected through pre- and post-judgment Anteneh Gadisa

Belachew2surveys, psychometric analyses, and acceptability surveys involving
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Results: Initial cut scores were 64.44/100 (MCQ) and 12.85/20 (OSCE).
Judges showed high clarity, confidence, and agreement. Psychometric
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analysis revealed limited score variability, indicating consistent perform-
ance. Cut scores were adjusted upward by one standard error, a theor-
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1. Introduction
Standard setting is the process of determining the level
of knowledge and skills needed to achieve a typical per-
formance level and then establishing a score on the exam
scale that reflects that performance standard [1], [2], [3].
It is a systematic way of gathering value judgments,
reaching consensus, and expressing that consensus as
a single score on a test [3]. A cut-off score on a test is a
special score that serves as the dividing line between
those who perform adequately and those who do not [1],
[3], [4].
These standards should ideally reflect the learning object-
ives and represent “mastery” of the material or a funda-
mental level of proficiency needed to advance to the next
stage or function in real-world situations [5]. Standards
for licensure and certification tests in medical education
are designed to ensure that candidates have achieved
the desired competencies for clinical practice [6], [7].
While different standard-setting methods often result in
varying passing scores, due to the absence of a “gold
standard”, the key to establishing standards lies in select-
ing credible judges and employing systematic methods
to gather their judgments [8]. The chosen approach
should provide a cut-off score or validity evidence that
enables precise categorization, reflects the examinee’s
performance, training, or instruction, and is statistically
sound, practical, credible, acceptable, easy to implement,
and straightforward to interpret [6], [7]. Standard setting
is an essential part of assessment in health professions
education, but determining a credible, defensible, and
acceptable pass score remains a challenge, as no single
method works perfectly [6]. Arbitrary pass marks are no
longer advocated; therefore, systematic approaches are
necessary to establish credible, acceptable, and defens-
ible standards [8]. Variousmethods exist for establishing
pass scores, including the Angoff, Ebel, Hofstee, Border-
line group, and contrasting groupsmethods [8], [9], [10].
These methods rely on expert judgment and systematic
approaches to capture their perspectives. The Angoff
method, renowned for its inherent simplicity, is the most
commonly used approach, with many institutions relying
on it to establish pass scores for their students [10].
Regardless of the method used, a pass score should be
supported by valid evidence, and it’s essential to thor-
oughly evaluate the standard-setting process to ensure
its validity, soundness, and defensibility [11]. Contempor-
ary perspectives on assessment emphasize that validity
is not an inherent property of a test but rather concerns
the degree to which evidence and theory support the in-
terpretation and use of test scores. Messick’s unified
validity framework conceptualizes validity as a compre-
hensive construct that integrates multiple sources of
evidence, including content, internal structure, and con-
sequences, within a coherent argument supporting score
interpretation and use [12]. Similarly, Kane’s argument-
based approach to validation frames validity as the pro-
cess of evaluating a series of inferences linking observed

performance to decisions, supported by systematically
collected evidence [12], [13].
Within these contemporary frameworks, validity evidence
is typically derived from multiple sources, including:

1. content evidence, reflecting the representativeness
of assessment tasks;

2. response process evidence, concerning the cognitive
processes of judges or examinees;

3. internal structure evidence, such as variability and
reliability indices;

4. relations with other variables; and
5. consequential evidence, including the impact of de-

cisions and their fairness.

Importantly, these sources of evidence collectively con-
tribute to a validity argument rather than functioning in-
dependently [14].
Despite this conceptual advancement, standard-setting
practices in health professions education often focus
primarily on the application of a recognizedmethod, with
limited attention to post hoc evaluation and to the system-
atic integration of multiple sources of validity evidence.
There is increasing recognition that defensibility requires
not only the application of established procedures but
also the collection of supporting evidence on the process,
outcomes, and consequences of cut-score decisions. In
particular, examining expert judgment consistency, psy-
chometric characteristics of cut scores, and stakeholder
acceptability can provide important insights into the
credibility of standard-setting outcomes [11], [15].
In this study, we adopted a systematic, multi-source ap-
proach to strengthen the validity and defensibility of cut-
off scores derived using a modified Angoff procedure in
a high-stakes medical examination. Drawing on contem-
porary validity frameworks, we explicitly examinemultiple
sources of evidence, including content (expert judgments),
response processes (panel training and perceptions), in-
ternal structure (variability and standard error analyses),
and consequences (acceptability among stakeholders).
This study aims to evaluate the standard setting process
by systematically generating validity evidence to support
cut off scores. Through psychometric analysis, expert
judgment, and post hoc review, the study seeks to en-
hance the credibility, defensibility, and acceptability of
both the process and the resulting scores in high stakes
medical examinations.

2. Materials and methods

2.1. Study setting and context

The study was conducted at the University of Global
Health Equity (UGHE) in Rwanda. UGHE is a private, not-
for-profit, accredited academic institution established in
2014 by Partners In Health (PIH), a non-governmental
organization. It was founded in response to a critical
global need – to train a new generation of health leaders
capable of building and sustaining equitable health sys-
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tems in underserved regions worldwide. UGHE offers a
range of core programs, including a Master of Science in
Global Health Delivery (MGHD), a dual program of Bach-
elor of Medicine and Bachelor of Surgery (MBBS) with
MGHD, aMaster of Science in Global Nursing Leadership,
and aMaster of Science in Health Professions Education.
Each year, the MBBS program enrolls approximately 60
students through a competitive selection process, with
around 70% of the cohort comprising female students.
The program spans six and a half years, culminating in
an exit examination at the end of the fifth year. The exit
exam aims to determine whether students have met the
minimum competency standards required to advance
toward graduation and professional practice. The exam
consists of a written cognitive test (200 multiple-choice
questions) and a performance test using Objective
Structured Clinical Examination (OSCE) stations (15 sta-
tions and three online ENTRUST examination platform),
all developed according to a test blueprint. Once the ex-
ams were prepared, they were reviewed by a team of
subject-matter experts andmedical education specialists.
A passing score for both the knowledge and performance
tests was then established by a panel of experts (faculty
members) using the Modified Angoff method before the
tests were administered to the students. The target stu-
dents for this study were the final-year MBBS students
of the 2026 cohort.

2.2. Procedures used to evaluate the
standard-setting process and generate
valid evidence to support the resulting
cut score. 15 stations plus three online
ENTRUST examination platforms

2.2.1. First: Setting a cut-off score/pass score
for the written cognitive knowledge – multiple
choice questions (MCQs) and objective
structured clinical examination (OSCE)
performance test

To set the cut-off scores for cognitive knowledge and
performance tests, we used a modified Angoff method.
In this approach, the judges (expert faculty members)
first defined the characteristics of a borderline group of
examinees. They then assessed the difficulty and import-
ance of each item or performance case on the test. Each
judge estimated the percentage of hypothetical borderline
examinees who would respond correctly to the item or
performance case, and their estimates were recorded for
group review. The judges discussed and revised their
estimates as needed, including reaching consensuswhen
the differences exceeded 0.2 points. The averages of the
judges’ estimates for each item or case were calculated,
and the cut-off point was determined as the sum of those
averages [1], [3].

2.2.2. Second: Collecting valid evidence to
support the resulting cut-off score

While various approaches exist for gathering valid evid-
ence to justify the pass score [4], this study employed
the following methods based on feasibility.

2.2.2.1. Judges’ survey

Surveys of the judges were conducted after the orienta-
tion and training session and after they completed the
standard-setting exercise. The standard setting feedback
questionnaire for judges [11] was used to evaluate
whether the judges felt sufficiently trained for the process,
their ability to make the necessary judgments, and their
confidence in the resulting cutoff scores (see table 1).

2.2.2.2. Psychometric analysis

A structured approach was employed to evaluate the
psychometric properties of the standard-setting outcomes
and to systematically review the results of the standard-
setting process [11]. The standard error of the mean (SE
Mean) was calculated to estimate the precision of the
derived cut score, and comparisons were made between
the passing score and the distribution of examinees’ test
scores. In addition, the standard deviation (SD) of the
judges’ ratings was calculated to assess the degree of
agreement among panel members, and this was also
examined in relation to examinee score distributions [16].
The SE was computed as the standard error of the panel
mean (SD/vn) and is explicitly distinguished from the
standard error of measurement (SEM) associated with
test reliability to avoid conceptual ambiguity. These in-
dices were interpreted as providing supportive evidence
of consistency and stability, rather than definitive proof
of defensibility.
Following the initial estimation, the cut score was adjusted
upward by one standard error. This adjustment was im-
plemented as a normative, theoretically informed decision
appropriate for high-stakes assessment contexts, where
minimizing misclassification – particularly false-positive
decisions (i.e., passing under-qualified candidates) – is
a critical consideration [11], [17].

2.3. Surveying to evaluate how
acceptable the cut-off score is

The acceptability of the standard-setting process and its
resulting cut-off score is crucial and should be validated
by all relevant stakeholders, including students, not just
content experts or judges [11]. We gathered acceptability
data from judges involved in the pass-score-setting pro-
cess, medical education experts, and all students who
took the exit exam from October to November 2025. For
judges, acceptability data were collected both before and
after the standard-setting process, allowing evaluation
of changes in perceptions following participation in the
procedure. For students, data collection occurred after
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Table 1: Judges’ ratings of the passing score-setting process after completing the standard-setting exercise

Table 2: Comparison of variability indices for cut scores and examinee scores

they were briefed on the process used to determine the
cut-off score. The Acceptability of Intervention Measure
(AIM), a five-point Likert scale (1=“completely disagree”
to 5=“completely agree”), was utilized for this purpose.
This tool is known for its strong psychometric properties
and reliability in assessing acceptability [18] (see table
2). Data was collected from July to August 2025 using
the Open Data Kit (ODK), an open-source Android app
freely available for survey-based data collection purposes
[19].

2.4. Data analysis

The ODK CSV data was imported into Statistical Package
for the Social Sciences (SPSS) for cleaning and analysis.
Descriptive statistics were used to describe participant
characteristics and to summarize and visualize the data.
Psychometric analyses, including mean, standard devi-
ation (SD), and standard error (SE), were performed to
compare the cut-off score with examinee scores. Addition-
ally, to account for the consequences of different types
of classification errors (false negatives or false positives),
error minimization was conducted to address this con-
cern. An independent t-test was performed to analyze
differences in acceptability between two groups: students
and expert judges (faculty members).

3. Results

3.1. Established cut-off scores for written
knowledge and performance tests using
the modified Angoff method

A total of 15 expert faculty members from four main de-
partments – internal medicine, pediatrics, surgery, and
obstetrics & gynecology – participated in setting the
passing scores for both the written knowledge and per-
formance tests. The process was facilitated by medical
education specialists from the Education Development
and Quality Center at UGHE. All participating judges were
specialists and subject matter experts in their respective
fields, having received orientation and training in the
standard-setting process. Using the modified Angoff
method, the judges established cut-off scores of 64.44
out of 100 for the written knowledge test and 12.85 out
of 20 for the performance test. The standard deviations
(SD) of panel ratings were relatively small across both
components, indicating a high degree of consistency
among panelists.
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Figure 1: Judges’ ratings of clarity regarding key components of the standard-setting process following orientation and training
(n=15)

3.2. Judges’ survey

A pre–standard–setting survey assessing the clarity of
the process showed that all judges (100%) found it either
very clear or clear with respect to the test’s purpose, the
characteristics of borderline examinees, and the rating
tasks to be performed (see figure 1).
Similarly, after the standard-setting exercise, 80% of the
judges reported that the process was not difficult. Regard-
ing time allocation, the majority (93.33%) indicated that
the rating task was allotted an appropriate amount of
time, and all judges (100%) agreed that either the right
amount or more than enough time was provided for dis-
cussion. Furthermore, all judges (100%) expressed con-
fidence in the appropriateness of the final cut scores.
Only 13.3% of the judges perceived the final passing
scores as too low for examinees (see table 1).

3.3. Psychometric analysis

Psychometric analysis indicated that the standard devi-
ation (SD) and standard error (SE) of the passing score
for the written cognitive knowledge test (MCQ format)
were 0.08 and 0.030, respectively. Similarly, for the per-
formance test (OSCE format), the SD and SE were 0.077
and 0.029, respectively. In both examination components,
the SE values were less than one-fourth of the SD, sug-
gesting internal consistency in panel judgments (see table
2).

3.4. SE-based adjustment of cut scores

In response to concerns about the potential for false-
positive classification in this high-stakes assessment
context, the initial cut scores were adjusted upward by

one standard error. Following this adjustment, the revised
cut scores increased to 65.25 for MCQs and 13.19(out
of 20) for OSCEs. (see table 3).

3.5. Impact of cut score adjustment

To evaluate the practical implications of the SE-based
adjustment, pass rates were examined before and after
the revised cut scores were applied. For the MCQ com-
ponent, the pass rate at the initial cut score was 64.44%.
Following application of the SE-adjusted cut score, the
pass rate remained largely stable at 65.25%, indicating
minimal change in classification outcomes at the group
level. For the OSCE component, the cut score increased
from 12.85 to 13.19 (out of 20) after the SE-based ad-
justment. This upward revision reflects a more stringent
performance threshold; however, the magnitude of the
adjustment was relatively small, suggesting limited impact
on overall classification decisions

3.6. Student and judges acceptability
survey

A total of 49 participants, comprising 15 judges, three
medical education experts involved in the standard-setting
process, and 31 students who took the exit examination,
completed the pass score acceptability survey. The
overall mean scores of judges, experts, and students re-
flect general agreement with the methodology used to
establish the passing score and with the resulting cut
score. (see table 4)
An independent two-sample t-test, assuming equal vari-
ances (F=0.64, p=0.28), revealed no statistically signific-
ant difference in the overall compositemean acceptability
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Table 3: Original and adjusted cut scores

Table 4: Students’ and judges/experts’ ratings on the acceptability of the standard-setting process

Table 5: Comparison of overall acceptability scores between groups

scores between judges/experts and students (see table
5).

4. Discussion
This study is the first in Rwanda and the East, Central,
and Southern Africa region to examine the defensibility
of cut scores derived using a modified Angoff procedure
by integrating multiple sources of evidence, including
expert judgment, psychometric indicators, and stakehold-
er perceptions. The findings underscore the importance
of adopting a multi-source approach to standard setting,
particularly in high-stakes assessment contexts where
decisions carry significant consequences [4].
The high level of confidence reported by panelists in the
standard-setting process suggests that judges were ad-
equately trained and capable of making informed de-
cisions regarding cut scores [12]. It also indicates that
faculty representation across disciplines was appropriate,
ensuring that key perspectives on minimal competence
were incorporated into the process. In this context, pan-
elists’ high confidence in the modified Angoff procedure
provides content and response-process evidence, indic-
ating that the procedure was perceived as clear, struc-
tured, and aligned with expectations for minimally com-
petent performance [11], [20]. While this supports the
credibility of the judgment process, such perceptions
should be interpreted cautiously, as confidence alone
does not guarantee the accuracy or validity of the result-
ing standards.
The relatively small standard deviation (SD) and standard
error (SE) observed in this study provide evidence of in-
ternal structure, indicating convergence and consistency
in panel judgments. These observations are broadly
consistent with commonly cited heuristics in the standard-

setting literature. For example, Jaeger (1991) suggests
that the SE of the cut score should be less than one-fourth
of the SD of examinee scores, while Meskauskas (1986)
recommends that the variability of panel judgments (SD)
should also remain below one-fourth of the examinee
score SD [16], [21]. In the present study, these heuristic
criteria were met for both the MCQ and OSCE compon-
ents, suggesting internal consistency in panel ratings.
However, these benchmarks are interpreted cautiously
as rule-of-thumb indicators rather than definitive evidence
of reliability or defensibility. Although the relatively small
SD and SE values suggest convergence in panel judg-
ments, they are descriptive indicators of agreement rather
than direct measures of reliability and, in isolation, do
not establish the robustness or validity of the derived cut
scores. Accordingly, these psychometric indicators are
interpreted as supportive but not conclusive evidence
and are considered alongside other sources of validity
evidence in evaluating the overall defensibility of the
standard-setting outcomes.
The SE-based upward adjustment of the cut score repres-
ents a consequential consideration, reflecting a precau-
tionary approach in high-stakes contexts where classific-
ation errors – particularly false positives – may have
serious implications [11], [22]. Increasing the pass
threshold aligns with recommendations to minimize the
risk of certifying underqualified candidates [6], [23].
However, the modest changes observed in pass rates
suggest limited impact on classification outcomes, indic-
ating that the initial cut scores were broadly aligned with
examinee performance.
Finally, the high level of acceptability among both judges
and students provides additional consequential evidence,
reflecting perceived fairness and credibility of the stand-
ard-setting process. While such perceptions enhance the
legitimacy of the assessment, they should be interpreted
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as indicators of stakeholder trust rather than objective
validation of the cut scores. Taken together, these find-
ings highlight that the defensibility of cut scores is
strengthened through the integration of complementary
sources of validity evidence, rather than reliance on any
single indicator, and underscore the importance of cau-
tious and balanced interpretation in high-stakes assess-
ment contexts [20].

4.1. Strengths and limitations of the
study

A key strength of this study lies in its pioneering role in
systematically evaluating critical, yet often overlooked,
components of the standard-setting process by applying
rigorous methodologies and generating validity evidence
that enhances the acceptability, defensibility, and credib-
ility of both the process and its resulting cut-off score.
However, a notable limitation is the lack of stakeholder
validation. The study did not include perspectives from
external groups such as policymakers or regulatory bod-
ies, whose input is essential to affirm the broader accept-
ability and legitimacy of the standard-setting process.
Future research should actively engage these stakehold-
ers to build consensus and strengthen the generalizability
of the findings.

5. Conclusion
The systematic approach used to generate validity evid-
ence for the cut-off score contributed to its credibility,
defensibility, and acceptability, as further affirmed by
both students and faculty members. These findings un-
derscore the importance of employing structured ap-
proaches in standard-setting to ensure fairness, trustwor-
thiness, and stakeholder confidence in high-stakes as-
sessments. Future studies should incorporate the per-
spectives of external stakeholders, such as policymakers
and regulatory bodies, to further strengthen the legitimacy
and broader applicability of the standard-setting process.
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