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ABSTRACT

Background Increasing evidence suggests that supervisors exhibit different assessment behaviors for residents from their own
discipline compared to those completing a rotation from another discipline. As programs of assessment rely on collecting robust
performance data to inform high-stakes decisions about progress and promotion, it is important to examine the quality of such inputs.

Objective To compare the quality of workplace-based assessments (WBAs) of emergency medicine (EM) residents by EM and
non-EM assessors.

Methods This retrospective database study compared the quality of WBAs using the Quality of Assessment of Learning (QuAL)
score (range 0-5), a previously published measure of WBA quality that has demonstrated strong psychometric characteristics.
Five entrustable professional activities (EPAs), 3 procedural and 2 non-procedural, mapped to both EM and non-EM rotations,
were selected for inclusion. Two hundred and fifty WBAs (50 WBAs per EPA; 25 EM and 25 non-EM), completed from July 2019
to June 2021, were rated by 3 blinded EM physician raters. QuAL scores were analysed using factorial ANOVA.

Results Mean QuAL scores for WBAs completed during EM rotations were significantly higher compared to those completed
during non-EM rotations (3.6660.99 vs 3.0260.99). Further, mean QuAL score for procedural EPAs was significantly higher than
non-procedural EPAs (3.6161.00 vs 3.1661.03).

Conclusions In this study, the quality of WBAs completed for EM residents during non-EM rotations was of lower quality
compared to assessments on EM rotations.

Introduction

Context-rich narratives of performance and ratings
that differentiate between a resident’s strengths and
areas for improvement are important springboards
for actionable feedback for learning, and they con-
tribute meaningful data to inform competence com-
mittee decisions about resident progress.1-4

However, the validity and defensibility of such deci-
sions are only as good as the performance data
acquired to inform them.5-9 There is increasing liter-
ature to suggest that supervisors observe and assess
residents from their own discipline (on-service) dif-
ferently compared to rotating residents from other
disciplines (off-service).10,11 Perhaps this relates to a
supervisor’s tacit sense of educational responsibility
for residents within their own discipline, or maybe it
relates to Telio’s conceptualization of the “educational
alliance”12,13 where feedback is perceived as higher

quality when the learning goals of supervisor and resi-
dent are aligned. Regardless, the majority of literature
describing supervisor assessment behaviors for on-
versus off-service residents focuses on longitudinal
In-Training Evaluation Reports that take place over
weeks or months of supervision rather than from indi-
vidual patient encounters such as those reflected in
entrustable professional activities (EPAs).5-9 Addition-
ally, the impact of supervisors’ assessment behaviors on
the quality of assessments generated for on- and off-
service residents has not been formally evaluated.10

Junior residents, postgraduate year (PGY) 1 through
3, in emergency medicine (EM) may spend up to 40
to 50% of their training completing off-service rota-
tions in other disciplines.14 Off-service rotations may
vary in duration but are typically 4 weeks in length,
with the intention of providing increased exposure
to specific patient populations and conditions, while
offering clinical experiences intended to highlight the
breadth and scope of practice of a particular disci-
pline. EM residents complete the vast majority of their
off-service rotations during PGY-1-3 of their training
program. Given the considerable time residents spend
off-service and the amount of performance data gener-
ated during these rotations, an examination of the
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EPA assessment descriptions and applicable off-service disciplines.
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differences in the quality of EPA assessments collected
on-service versus off-service is warranted—particularly
in light of the literature suggesting that supervisors
exhibit different assessment behaviors when supervis-
ing off-service residents.10,15 Therefore, the objective
of this study was to compare the quality of assess-
ments completed for residents while on-service versus
off-service.

Methods
Study Setting and Participants

This retrospective database study compared the quality
of on-service and off-service EPA assessments com-
pleted for EM residents as measured by the Quality of
Assessment of Learning (QuAL) score.16 This study
was conducted in the Department of Emergency Medi-
cine at the University of Ottawa, which is comprised
of 2 tertiary care campuses of The Ottawa Hospital
and includes approximately 50 Royal College of Physi-
cians and Surgeons of Canada (RCPSC) EM residents.
Included EPA assessments were completed by clinical
supervisors for residents between July 2019 and June
2021 using a standardized EPA assessment form (see
online supplementary data appendix A).

Measure of Assessment Quality

The formerly published QuAL score was designed
using Messick’s validity framework to measure the
quality of short workplace-based assessments (WBAs),
such as EPA assessments, that include narrative com-
ments and a single global performance score.16 See
online supplementary data appendix B for a detailed
breakdown of the QuAL score components. The
QuAL score has demonstrated strong psychometric
characteristics, including reliable scores and the ability
to discriminate the quality of EPA assessments based
on utility.16-18 The QuAL score has previously been
used to study the impact of supervisor-trainee continu-
ity on the quality of workplace-based assessments as
well as the influence of direct versus indirect observa-
tion on assessment quality.17,18 Furthermore, the QuAL
score has demonstrated high positive correlations with
perceptions of assessment utility by residents, academic
advisors, and competence committee members, further
adding to its validity evidence.19 The maximum QuAL
score is 5, indicating high quality, and the minimum is
0, indicating low quality.16 Based on the original QuAL
derivation study, a 0.5 difference in QuAL score is con-
sidered educationally meaningful.16

Outcomes Measured

Multiple EPA assessments within the RCPSC EM
curricular design are completed for residents during
their time both on- and off-service. These WBAs are

completed by the resident’s clinical supervisor for
that rotation. We selected 5 EPAs that represent a
breadth of procedural and non-procedural tasks that
are commonly assessed for residents both on- and
off-service.14,19 To be included in the study, at least
10% of the assessments for a particular EPA must
have been completed during off-service rotations.
We felt that if an EPA was completed off-service less
than 10% of the time, this was insufficient for proper
comparison in our study. Selected EPAs included clini-
cal tasks that can be observed and assessed on a variety
of off-service clinical rotations, including anesthesiology,
cardiology, critical care, general internal medicine, gen-
eral surgery, orthopedic surgery, neurology, pediatric
emergency medicine, pediatric critical care, psychiatry,
and trauma. See online supplementary data appendix C
for a list of selected EPAs, their descriptions, and how
they map to various off-service rotations.

Assessment forms for each of the 5 EPAs com-
pleted during the study period for RCPSC EM resi-
dents were downloaded from our electronic data
management system by a research assistant and
grouped into “on-service” and “off-service.” Based
on the included sample size calculation below, 25
on-service WBAs and 25 off-service WBAs were ran-
domly selected for each of the 5 EPAs using a ran-
dom number generator for a total of 250 forms.20

Each completed WBA form was de-identified with
regard to the rotation on which it was completed,
the resident being assessed, and the supervisor com-
pleting the assessment. Each form was assigned a
unique study number. Three blinded physician raters
independently scored the quality of each completed
WBA form using the QuAL score. Use of the QuAL
score does not require raters to undertake any train-
ing other than to read the instructions on the form
prior to completion of ratings. Based on previous
studies16-18 an acceptable reliability (>0.8) can be
achieved with 3 raters.

KEY POINTS

What Is Known?
Supervisors may assess residents differently, depending on
whether the resident is from their own discipline or another.
It would be helpful to know if the quality of feedback differs
in these situations, which is a gap in the current literature.

What Is New?
Using the Quality of Assessment for Learning (QuAL) score, this
study of assessments of emergency medicine (EM) residents
found that the quality of workplace-based assessments (WBAs)
from EM rotations was higher than those from non-EM rotations.

Bottom Line
Program directors should be cautious in relying equally on
WBA data from off-service rotations when making high-
stakes decisions, and may need to employ calibration
efforts for faculty across disciplines.
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Sample Size

For this study, the main comparison was differences
in the mean QuAL score between on-service and
off-service EPA assessments. Based on previous stud-
ies,16-18 to detect a significant difference with a moder-
ate effect size of 0.80, assuming a level of significance
of P=.05, power of 0.80, and a standard deviation of
0.95, 50 EPA assessments (25 on-service and 25 off-
service) would need to be rated for each EPA.

Analysis of Outcomes

Quality of EPA Assessment by On- Versus Off-Service:
A comparison of mean QuAL scores between the
on-service and off-service groups was conducted.
QuAL scores were analysed using a factorial analysis
of variance (ANOVA) with mean QuAL score as the
dependent variable, and type of observation (on- ver-
sus off-service) and EPA type (1-5) as the indepen-
dent variables. Further, QuAL scores for procedural
versus non-procedural EPAs were compared using a
between-subject ANOVA with mean QuAL score
again as the dependent variable and procedural ver-
sus non-procedural EPA as the independent variable.

Reliability: The reliability of the QuAL score for EPA
assessments was calculated using a generalizability
analysis. In this model, individual EPA assessment
forms were considered the object of measurement with
condition (on- versus off-service) and EPA type (1-5)
treated as between-subject factors. EPA assessment
forms were nested within the EPA type and condition
and crossed with physician rater (1-3). Mean QuAL
score was the dependent measure. The variance com-
ponents that resulted from these analyses were used to
determine the reliability of the QuAL instrument.

This study has received full ethics review exemption
from the Ottawa Health Science Network Research
Ethics Board.

Results

A total of 250 EPA assessments were scored using
the QuAL score by 3 independent staff physician

raters. The mean QuAL score for EPAs assessed
on-service was significantly higher than off-service
(3.6660.99 vs 3.0260.99, P<.001; F(1240)=27.78,
P<.001, gp

2=.10) as demonstrated in FIGURE 1.
Post-hoc analysis, which can be visualized in the

TABLE, demonstrated that on-service QuAL scores were
higher than off-service scores for each EPA. This dif-
ference was statistically significant for 3 of 5 EPAs:
managing critical illness (C1), airway management,
(C3) and managing psychiatric emergencies (C9).

As demonstrated in FIGURE 2, the mean QuAL
score for procedural EPAs (C3, C13) was signifi-
cantly higher than the mean QuAL score for non-
procedural EPAs (3.6161.00 vs 3.1661.03, P<.001,
F(1248)=11.58, d=0.44). This was the case regardless
of whether EPAs were evaluated on- or off-service.
The reliability of the ratings on the QuAL with 3 rat-
ers was 0.79 and 0.55 with a single rater.21

Discussion

Workplace-based assessments collected on- and off-
service support individual learner growth and con-
tribute meaningful performance data to inform high-
stakes decisions made by Clinical Competency Com-
mittees (CCC). However, the validity and defensibil-
ity of these progress decisions are only as good as

FIGURE 1
Mean QuAL Score for On-Service Versus Off-Service EPA
Assessments
Abbreviations: QuAL, Quality of Assessment of Learning; EPA, entrustable
professional activity.

TABLE

Summary of Mean On-Service vs Mean Off-Service QuAL Score for 5 Studied EPAs (Core 1, 3, 5, 9, 12)

EPA
Mean

On-Service
QuAL

SD 95% CI
Mean

Off-Service
QuAL

SD 95% CI P value

Core 1: Critical Illness 3.57 1.07 3.13-4.01 2.67 1.01 2.25-3.09 .003a

Core 3: Airway Management 4.09 0.9 3.72-4.46 3.13 0.94 2.75-3.52 <.001a

Core 5: Emergent Medical and Surgical Management 3.39 0.92 3.01-3.76 3.11 1.04 2.68-3.54 .32

Core 9: Psychiatric Emergencies 3.48 0.97 3.08-3.88 2.75 0.88 2.83-3.39 .007a

Core 13: Advanced Procedures 3.77 0.99 3.36-4.18 3.42 0.94 3.04-3.82 .21
a Identifies statistically significant results.
Abbreviations: QuAL, Quality of Assessment of Learning; EPA, entrustable professional activity.
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the quality of the inputs. Recent work has suggested
that supervisors exhibit different assessment behaviors
when assessing on-service versus off-service residents,
leading to questions about the quality of off-service
workplace-based assessments.

Our study found that the quality of on-service
EPA assessments was significantly higher than off-
service EPA assessments, as measured by the QuAL
score. The observed difference has important educa-
tional implications, as lower quality assessments may
be perceived by residents as less effective in driving
learning and may not provide sufficiently detailed or
accurate assessments of their performance to inform
high-stakes decisions about progress and promotion
made by the CCC.19 Telio and colleagues’ concept
of the educational alliance12,13 may offer some insights
into these findings. The educational alliance was con-
ceptualized as a framework for understanding what
strengthens and weakens the supervisor-trainee rela-
tionship by drawing parallels to the therapeutic alliance
or physician-patient relationship within psychotherapy.12

The educational alliance notes that feedback is per-
ceived as higher quality and therefore more valuable
to the trainee when the supervisor is more engaged as
an educator, committed to promoting growth of the
trainee and when the learning goals of the trainee and
supervisor are aligned.13 In other words, feedback is
perceived as higher quality by the trainee when the
supervisor is seen as a partner in the educational
alliance.13

Supervisors likely have a tacit sense of educational
responsibility for residents within their own training
program.10 Additionally, having gone through simi-
lar training, supervisors are better able to understand
and relate to the educational outcomes and training
challenges of a resident within their discipline, which
facilitates the provision of meaningful and actionable
written feedback for improvement.10,12,13 On the
contrary, supervisors working with a resident outside

of their discipline may find it challenging to make
judgments of performance, particularly when they
are unclear of the standard of competence expected
of off-service residents.3,22-26 Additionally, the learn-
ing goals of an off-service resident and the rotation-
specific knowledge and skills relevant to their even-
tual practice may not always be evident to the super-
visor. This lack of educational alliance can make it
very challenging to offer contextually relevant feed-
back to and assessments of the trainee.12,13,27,28

Thus, our findings highlight the importance of ensur-
ing that each clinical experience (including off-
service rotations) has clear learning outcomes, that
assessments are designed specifically for these out-
comes, and that these outcomes are clearly commu-
nicated to those who will be assessing the trainee.

Our study also found that the quality of assess-
ments for procedural EPAs was significantly higher
than for non-procedural EPAs regardless of the clini-
cal setting. This is supported by previous literature
that suggests that it may be easier for supervisors to
provide specific and actionable feedback about
observed procedural skills.29-31 Procedural skills are
more likely to be observed directly, leading to less
reliance on surrogate data to draw inferences, pro-
moting more authentic judgements of competence
and facilitating increased trust between supervisor
and trainee.17,18,32-34 Further, procedural skills are
traditionally assessed using checklists, which can
facilitate the provision of specific and actionable
feedback focused on the areas for improvement.35,36

Lockyer and colleagues argued that assessment strat-
egies focusing on “reliable checklists” help improve
the quality of feedback and should be used even out-
side of observed structured clinical examinations.37

Limitations

This study has some important limitations to con-
sider. Although EPA assessment forms were deidenti-
fied with regard to the clinical context of the EPA
assessment, there may have been subtle cues in the
feedback language that might have implied whether
the assessment was completed on- vs off-service. Fur-
ther, this study was conducted at a single center in a
single RCPSC EM program, and the results may have
been influenced by local cultural norms and assessment
patterns. Data was collected during the COVID-19
pandemic, with social distancing and increased clinical
workload which may have impacted overall assessment
quality. The finding that off-service assessments were
of lower quality than on-service assessments, however,
has previously been observed in a pre-pandemic study,
and thus is not likely a COVID-19 specific phenome-
non.10 Further, we did not study whether trainee
gender or seniority affected the quality of feedback

FIGURE 2
Mean QuAL Score for Procedural Versus Non-Procedural
EPAs
Abbreviations: QuAL, Quality of Assessment of Learning; EPA, entrustable
professional activity.
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received, and we did not evaluate the difference between
on- and off-service EPA assessment quality for all EPAs
in our national assessment framework. Instead, we
selected a sample of 5 EPAs representing procedural and
non-procedural tasks. Results may have differed with a
different sample of EPAs. Finally, discipline-specific
assessment quality was not evaluated in this study.

Future Directions

Our findings represent an educational gap and point
to an opportunity to improve assessment practices.
Future research should explore the perspectives of
supervisors to better understand the challenges they
face when providing feedback and assessment of off-
service trainees. We offer that qualitative methods
are needed to explore in greater depth the trainee-
supervisor relationship and how the educational alli-
ance may impact supervisors’ assessment behaviors.
Additionally, we aim to compare how the quality of
feedback provided for the same resident differs
on-service compared to off-service. These findings may
inform faculty development initiatives that aim to bet-
ter orient faculty to the specific educational needs of
off-service trainees as well as the assessment needs of
the sending training program. Finally, greater attention
should be directed at determining ways of optimizing
resident assessment during off-service rotations by
designing assessment tools in a manner that aligns with
the expectations and goals of the off-service rotation.

Conclusions

In our study, the quality of workplace-based assess-
ments completed during off-service rotations was of
lower quality compared to assessments completed
during on-service rotations.
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