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ABSTRACT

Background: Objective Structured Clinical Examinations (OSCEs) are
a cornerstone of medical education. Despite their widespread use, the
relationship between observed scores and global rating scores in OSCEs
remains a topic of debate. This study aimed to identify potential scoring
discrepancies between the observed scores and global rating scores of
OSCEs.
Method: This retrospective observational study analyzed anonymized
OSCE data from 1,571 undergraduate medical students in the 4 MB
program at a single medical school over nine years. The data collected from
randomly selected OSCE sessions included observed scores calculated as
percentages for individual stations and global rating scores (GRS) assigned
holistically at the station level. A key change made midway through the
study refined the GRS, splitting the “Borderline” category into “Borderline
Pass” and “Borderline Fail.” The Data were analyzed using raincloud plots,
ordinal regression modelling, and tree-based approaches to identify and
visualize discrepancies between the two assessment measures.
Results: The analysis identified discrepancies between observed scores
and global rating scores, revealing that a single observed score often
corresponded to multiple global rating categories. Ordinal regression and
tree-based models highlighted substantial variability, particularly within
mid-range categories (GRS bands 2, 3, and 4), making evaluations of
these ranges more subjective and uncertain. The conditional inference tree
further illustrated that the mid-range observed scores lacked clear alignment
with specific global rating categories, underscoring the inconsistency and
variability in examiner assessments.
Discussion: This study emphasizes the need for consistent and comprehen-
sive assessment tools. The findings align with previous research, highlighting
the challenges in aligning the observed scores and global rating scores in
OSCEs. The identified discrepancies emphasize the necessity of adopting a
feedback system that integrates both qualitative and quantitative aspects.
Conclusion: This research highlights the importance of structured feedback
in bridging the gaps between the two scoring methodologies and in enhancing
student learning, professional development, and faculty advancement.
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1. Introduction

Objective Structured Clinical Examinations (OSCEs)
are used extensively as an essential component of medical
education to evaluate students’ clinical competence and
practical skills in a standardized and objective manner

(Harden et al., 1975). Typically, observed scores are
based on a student’s capacity to perform particular
clinical duties and adhere to standardized procedures
(Patrício et al., 2013). Moreover, global rating scores
(GRS) are necessary assessment tools for evaluating
objective structured clinical examinations (OSCEs)
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(Hodges & McIlroy, 2003). They provide a holistic view
of a student’s performance beyond detailed evaluations
of objective checklists (observed scores) (Hodges et al.,
1999). The GRS effectively captures the examiner’s overall
professional impression, blending technical and clinical
skills with essential competencies such as communication
and professional behaviour, which are vital for a healthcare
professional’s comprehensive development.

Integrated as a single item at the end of the OSCE
score, the GRS transitions from specific task evaluations
to a broader judgment, assigning students to the follow-
ing categories: fail, borderline, pass, good, or excellent
(Malau-Aduli et al., 2012). This approach highlights the
significance of the GRS in encapsulating a student’s per-
formance, offering a summative view that mirrors the
examiner’s overall professional assessment beyond the
specifics captured in checklists (Hodges et al., 1999).
Despite their pervasive application, the assessment meth-
ods used in OSCEs, particularly the relationship between
observed and global rating scores, have been the subject of
ongoing debate and investigation (Khan et al., 2013).

This study aimed to identify potential scoring discrepan-
cies between observed and global rating scores in Objective
Structured Clinical Examinations (OSCEs). This research
provides valuable insights into the reliability and validity
of OSCE scoring systems and enhances the assessment of
future healthcare professionals.

2. Methodology

2.1. Study Design, Participants and Setting
This retrospective observational study analyzed

anonymized OSCE data from 1,571 undergraduate medi-
cal students in a 4 MB program at a single medical school
over nine cohort years. Focusing on the same year group
ensured consistency in the comparisons over time. The
OSCEs evaluated competencies such as communication,
procedural skills, and clinical reasoning. Ethical approval
for this study was obtained from the ethics committee of
the university.

2.2. OSCE Structure
Each OSCE comprises up to 15 stations and is designed

to assess key clinical competencies such as communication,
procedural skills, and clinical reasoning. While the format
and purpose of stations have remained broadly consis-
tent over the years, minor variations in case presentations
and checklist criteria may have occurred to align with
curriculum updates.

2.3. Scoring Process and Feedback Provision
Observed scores were calculated as percentages for each

station, allowing for a granular analysis of task-level per-
formance. The total scores across the stations were not
aggregated, thus ensuring a station-specific focus. The
examiners independently recorded these scores on stan-
dardized checklists without access to cumulative totals.

In addition to the checklist-based scores, examiners
assigned a Global Rating Score (GRS) to each station
based on their professional judgment and experience. Ini-
tially, the GRS included five levels: fail, borderline, pass,

good, and excellent. In 2014, the “borderline” category
was further refined into “Borderline Pass” and “Borderline
Fail”.

Feedback during the nine-year study period was
optional and inconsistently provided. Although some
examiners offered written comments, many left the feed-
back section blank. Moreover, the feedback provided often
lacked specificity and actionable insights.

2.4. Data Collection

Data were obtained from the official records of the med-
ical school, encompassing comprehensive information on
students’ observed and global rating scores for each OSCE
station. The observed scores were derived from objec-
tive checklists that evaluated students’ performance on
specific clinical tasks. Global rating scores were assigned
based on the examiners’ holistic evaluation of the stu-
dents’ overall clinical competence, communication skills,
and professional conduct.

2.5. Statistical Analysis

This study utilized various statistical techniques to sum-
marize and interpret the relationship between the observed
scores and global rating scores. A raincloud plot was
used to visualize the differences between the scoring sys-
tems and within each global score category. Furthermore,
plots of the predicted Global Rating Score as an ordinal
response, using Observed Scores as an explanatory variable
were created to highlight the uncertainty associated with
predicting global rating scores from observed scores at the
student level.

Tree-based approaches, using conditional inference,
are an informative tools for visualizing the relationship
between a response and an explanatory variable by visu-
alizing the binary splits recursively of the explanatory
variable that best predicts the response. Two approaches
were used to better understand the relationship between
the two response variables. In the first tree the Global
Rating Score was used as the response with the Observed
Score as the predictor whereas in the second tree, the roles
of each variable were reversed.

This exploration elucidates the variability intrinsic to
each global rating category, demarcating a spectrum of
plausible values for global rating scores based on observed
scores, thereby enriching our understanding of the inter-
play between these two scoring metrics.

3. Results

This study identifies the detailed relationship between
students’ observed scores and their corresponding global
rating scores in the Objective Structured Clinical Exam-
ination (OSCE) assessment. The analysis was based on
performance data from 1571 undergraduate medical stu-
dents spanning nine cohorts, all from a single medical
school. Given the pivotal role of OSCEs in measuring
clinical competencies, understanding this association is of
paramount importance. Rigorous exploration focused on
examiners’ assessments from various randomly selected
OSCE sessions, ensuring a comprehensive and meticulous
examination of the data.
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Fig. 1. Raincloud plot of global rating score and observed score.

TABLE I: Expanded Global Rating Score Categories for OSCE
Performance Evaluation [2014–2019]

Global rating scores Categories

Fail 0
Borderline fail 1
Borderline pass 2

Pass 3
Good 4

Excellent 5

The visual and analytical approaches taken provided
insight into the alignment of students’ overall performance
(as indicated by observed scores) with expert reviews
expressed in the global rating scores.

The raincloud plot in Fig. 1 visualizes the relationship
between the observed scores from Objective Structured
Clinical Examinations (OSCEs) and the corresponding
global rating scores. Global rating scores were categorized
into six distinct levels (Table I): fail (category 0), borderline
Fail (category 1), borderline pass (category 2), pass (cate-
gory 3), good (category 4) and excellent (category 5). The
raincloud plot in Fig. 1 visualizes the relationship between
the observed scores from Objective Structured Clinical
Examinations (OSCEs) and the corresponding global rat-
ing scores. Each raincloud consists of a density plot (upper
part), a box plot (middle part), and individual data points
(lower part), representing the distribution of observed
scores across different global rating score categories.

The raincloud plot in Fig. 1 illustrates that the observed
scores for global rating categories 0 (Fail) and 5 (Excellent)
are distinct and clear, aiding examiners’ decisions. For
instance, GRS 0 primarily falls between observed scores
of 30 and 45, while GRS 5 predominantly ranges from 80
to 100. However, categories 2 (Borderline Pass), 3 (pass),
and 4 [good] showed a significant overlap, with observed
scores generally between 50 and 80. This overlap suggests
that there is a discrepancy between the observed scores and
global rating scores, making evaluations in these ranges
more uncertain and subjective.

We observed distinct differences in the mean observed
scores across various global rating score categories over
different cohort periods. For the cohorts from 2010 to
2013, students categorized as “Clear Pass” (GRS 2) had
a mean observed score of 67.4 with a standard deviation
of 11.4. In contrast, those rated as “Excellent” (GRS 4)
achieved a mean score of 91.6 with a standard deviation of
8.39 (Table II). Similarly, in the 2014 to 2019 cohorts, the
mean observed scores for “Borderline Pass” (GRS 2) and
“Good” (GRS 4) were 58.7 and 76.6, respectively, high-
lighting a significant progression in the observed scores
for higher global ratings (Table III). When combining the
data from 2010 to 2019, the trends remained consistent,
with the “Fail” category (GRS 0) having a mean observed
score of 41.4, while the “Excellent”category (GRS 5) main-
tained a mean score of 82.6 (Table IV). These observations
highlight the variability and progression of observed scores
across different global rating score categories and time
periods, further illustrating inherent discrepancies and
overlaps, particularly in mid-range global rating scores.

Fig. 2 has three charts of boxplots, The boxplot 2010–13
(a) in Fig. 2 illustrates an overall upward trend in global
rating scores as observed scores increase, in addition to
considerable overlap in scores across categories. The mid-
dle chart (b) in the same figure follows this trend for the
cohort of 2014–19. The last chart (c) 2010–19 in Fig. 2
aggregates the data, presenting a cumulative view that
reinforces the observed patterns of the individual cohorts.

To formally explore the relationship between the
observed and global rating scores, an ordinal regression
model Fig. 3 was fitted and the estimated probabilities of
being in each global rating category as a function of a
student’s observed score were calculated and visualized.
This is quite clear from the predicted probabilities and
the uncertainty in each estimate (using 95% Confidence
Intervals) of the overlap in the global rating categories
awarded across the range of observed scores, particularly
for categories 2,3 and 4 (Fig. 3).

For instance, if a student had an observed score of 65, it
would look vertically at 65 on the X-axis across all panels.

Vol 6 | Issue 5 | September 2025 3



A Comparative Analysis of OSCE Observed Scores and Global Rating Scores using a Novel Approach Alsahafi et al.

TABLE II: Summary Statistics of Observed Scores by Global Rating Scores for Cohorts (2010–2013)

Global rating scores Mean observed score Standard deviation Sample size (n)

0 = Fail – – 0
1 = Borderline 56.6 14.1 16
2 = Clear pass 67.4 11.4 89
3 = Good pass 81.9 11.1 242
4 = Excellent 91.6 | 8.39 190

TABLE III: Summary Statistics of Observed Scores by Global Rating Scores for Cohorts (2014–2019)

Global rating scores Mean observed score Standard deviation Sample size (n)

0 = Fail 41.4 7.62 9
1 = Borderline fail 50.8 4.41 61
2 = Borderline pass 58.7 6.13 283

3 = Pass 66.50 6.70 522
4 = Good 76.6 7.27 143

5 = Excellent 82.6 3.34 16

TABLE IV: Summary Statistics of Observed Scores by Global Rating Scores for Combined Cohorts

Global rating scores Mean observed score Standard deviation Sample size (n)

0 41.4 7.62 9
1 52.0 7.75 77
2 60.8 8.54 372
3 71.4 11.0 764
4 85.2 10.8 333
5 82.6 3.34 16

The borderline pass (GRS2) panel shows a predicted prob-
ability of 0.4 with a confidence interval from 0.3 to 0.5. In
the GRS 3 (pass) panel, the predicted probability could be
0.5 with a confidence interval from 0.4 to 0.6. In the GRS
4 [Good] panel, the predicted probability might be 0.3 with
a confidence interval from 0.2 to 0.4. This example in the
plot indicates that a student with an observed score of 65
has overlapping probabilities of being rated as Borderline
Pass, Pass, or Good, with the highest probability of being
rated as pass (Fig. 3).

This plot provides a nuanced view of how observed
scores translate into global rating scores, incorporating
uncertainty. It shows the likelihood of each global rating
category as a function of observed scores, with shaded
areas representing the 95% confidence intervals, which
indicate the level of uncertainty in the estimates.

Following this a tree-based approach, conditional infer-
ence (Hothorn et al., 2006; Zeileis et al., 2008) was used
with i) the Global Rating Score as the Response and
Observed Score as the explanatory variable and ii) the
Observed Score as the response and Global Rating Score as
the explanatory variable. The depth of each tree was deter-
mined by the significance of the splitting rule, expressed at
each split as a p-value, using the Bonferroni approach to
adjust for multiple testing.

Once again, it is clear that the regression tree in
Fig. 4 shows a significant overlap in the boxplots between
observed score nodes 6, 7, and 8 for the global rat-
ing score categories 2 (borderline pass), 3 (pass), and 4
[good], respectively. These overlaps indicate variability and
subjectivity in mid-range evaluations. In contrast, clear
distinctions are observed in nodes 5 and 9, corresponding
to Fail and Excellent categories, which aid examiners’

decisions. Significant splits at each global rating level help
differentiate between lower and higher performance levels,
illustrating the decision logic applied by examiners during
the rating process.

The classification tree in Fig. 5 illustrates how observed
score thresholds are associated with different global rating
score categories. Significant splits at observed scores of 73
and 90 differentiated the lower and higher GRS categories,
respectively. Clear distinctions are observed in nodes 4
and 15, which represent the Fail and Excellent categories,
aiding examiners’ decisions. In contrast, overlaps in mid-
range nodes (e.g., 5, 8, 9, 11, 12, and 14) highlight the
variability and subjectivity in examiner evaluations for the
borderline fail, borderline pass, and pass categories.

4. Discussion

The study’s retrospective data analysis revealed insights
consistent with prior research (Allen et al., 1998; Pell et al.,
2015; Read et al., 2015), examining the discrepancy
between observed scores and global rating scores in the
OSCE assessment. This study highlights the multifaceted
relationship between observed scores and corresponding
global rating scores, which is further complicated by the
potential for a single observed score to map onto multiple
global rating scores.

In their seminal 2015 study published in Medical
Teachers, Pell et al. explored the complexities of OSCE
assessment. Their detailed analysis uncovered discrepan-
cies between assessors’ checklist-based (observed scores)
evaluations and their overarching ‘predictions’ or global
rating scores (Pell et al., 2015). This study spanned a single
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Fig. 2. Boxplots of global rating scores across observed score levels in a single academic year across nine cohorts (2010–2019).

academic year across nine cohorts, offering a comprehen-
sive view of assessment patterns in large-scale OSCEs. Such
discrepancies in grading, as their work and this study sug-
gest, are not merely statistical irregularities. They mirror
a prevalent challenge in OSCE assessments across boards
(Tavakol & Pinner, 2018).

While this study focused on a single institution, its nine-
year duration provides an opportunity to evaluate trends
and patterns in OSCE assessments. Importantly, the data
analysis was conducted at the station level, with both
observed and global rating scores calculated separately
for each station rather than aggregated across the exam.
This station-specific approach allowed for a more granular
exploration of the relationship between observed scores
and global ratings, thus addressing task-specific perfor-
mance variability. Variability in scoring may also stem
from differences in station design, case complexity, and
examiner interpretation, all of which could influence the
relationship between the scores.

Changes in the 2014 Global Rating Scale further shaped
the scoring trends. The shift from a single “Border-
line” category to “Borderline Pass” and “Borderline Fail”
was implemented to improve the granularity of mid-
range assessments. However, this change introduces new
challenges including increased examiner judgment and
calibration variability. Future studies could investigate
examiners’ perceptions and training regarding the use of
these categories to better understand their impact on scor-
ing consistency.

The educational ramifications of this discrepancy are
profound (Downing, 2005). When there is a discon-
nect between observed and global rating scores, it raises
questions about the validity of the assessments. This
can directly impact the quality of the feedback students
receive, the instructional methods employed, and the over-
all efficacy of the OSCE as a tool for measuring clinical
competencies. Addressing these discrepancies is not just
a matter of refining assessment metrics but is central to
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Fig. 3. Plot of the predicted probability of each global rating score by observed score with 95% confidence bands.

Fig. 4. Plot of the regression tree for observed score.

ensuring students’ holistic and meaningful educational
experiences.

Feedback, particularly in its qualitative form, is an indis-
pensable pillar of the educational process (Jurs & Špehte,
2020; Schartel, 2012). Given the discrepancies observed
between global rating scores and observed scores, written
feedback has emerged as a vital instrument for bridging
this gap (Ngim et al., 2021; Sterz et al., 2021). Cur-
rently, the feedback provided during the study period was
optional and inconsistent. While some examiners offered
written comments, many left the feedback section blank;
when feedback was given, it was often nonspecific and

lacked actionable insights. Integrating structured written
feedback tailored to specific GRS elements (e.g., clinical
competence, communication, and professionalism) could
significantly enhance the educational value of the OSCE.

Moreover, feedback plays a pivotal role in student
enhancement (Carless et al., 2011). For educators and
examiners, feedback is a reflective medium for promoting
assessment methods and teaching strategies (Branch &
Paranjape, 2002). The feedback cycle extends and loops
back, ensuring that students are not merely quantified
entities but are recognized for their comprehensive clinical
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Fig. 5. Plot of the classification tree for global rating score.

competencies. At the same time, it fosters an environ-
ment for faculty development, pushing towards a more
harmonized, consistent, and accurate student assessment
(Sargeant et al., 2009). In the overarching framework
of education, particularly in the context of our study,
prioritizing feedback means championing a dynamic, con-
tinuous learning ethos that benefits both students and
educators.

The results of this study pave the way for several
promising directions in future research. Since the study
was limited to one institution, further research incorpo-
rating data from multiple institutions would provide a
broader and more diverse perspective on the relationship
between the observed and global rating scores. Further
investigations should also consider examiner-specific fac-
tors such as examiner training, experience, and individual
scoring tendencies, as they can significantly influence scor-
ing patterns. Additionally, qualitative methods such as
examiner interviews or focus group discussions could pro-
vide nuanced insights into the sources of variability and
the nature of discrepancies observed (Watling & Lingard,
2012).

This study has several strengths, including a large sample
size, the use of comprehensive data, and the application of
rigorous statistical methods, all of which lend credence to
the robustness and reliability of the findings. Furthermore,
it addresses a crucial aspect of medical education that has
received limited attention in the existing literature, thereby
contributing to a better understanding of the dynamics of
medical student assessments (Norcini & McKinley, 2007).

However, this study had several limitations. The single-
institution design may limit the generalizability of the
findings, and the retrospective nature of the analysis
means that potential changes in the OSCE station con-
tent, examiner roles, or scoring criteria over time were
not systematically tracked. Although efforts were made to

maintain consistency, variability in case presentation or
checklist design could have influenced the results. Future
research should explore these factors to provide a more
comprehensive understanding of the complexities of the
OSCE assessments.

5. Conclusion

In this study’s detailed examination of OSCEs, pro-
nounced ambiguity was observed in the relationship
between the observed scores and global rating scores.
Notably, a single observed score can correspond to multi-
ple potential global rating scores, emphasizing the inherent
uncertainty in directly mapping one score onto the other.
While observed (numeric) scores offer invaluable insights
into student performance, they may need to reflect a stu-
dent’s clinical proficiency comprehensively. This observed
overlap and uncertainty between the two metrics are
not exclusive to the current institution, but instead echo
a broader, prevailing trend in global medical education
assessments.

These findings emphasize the need to develop a better
system to deliver refined, specific, and meaningful written
feedback. Rather than merely appending qualitative feed-
back to quantitative scores, it is imperative to seamlessly
integrate the two.

Future research could investigate the potential of using
a composite score that combines both observed and global
rating scores, either by adding or multiplying them, to
reduce discrepancies and provide a more holistic evalua-
tion of student performance. This approach may help to
reconcile the differences between the two scoring systems
and offer a more accurate reflection of clinical competence.
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