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Abstract

Background: Trainee supervision and teaching are distinct skills that both require fac-
ulty physician competence to ensure patient safety. No standard approach exists to
teach physician supervisory competence, resulting in variable trainee oversight and
safety threats. The Objective Structured Teaching Evaluation (OSTE) does not ad-
equately incorporate the specific skills required for effective supervision. To address
this continuing medical education gap, the authors aimed to develop and identify va-
lidity evidence for an “Objective Structured Supervision Evaluation” (OSSE) for at-
tending physicians, conceptually modeled on the historic OSTE.

Methods: An expert panel used an iterative process to create an OSSE instrument,
which was a checklist of key supervision items to be evaluated during a simulated en-
dotracheal intubation scenario. Three trained “standardized residents” scored faculty
participants' performance using the instrument. Validity testing modeled a contem-
porary approach using Kane's framework. Participants underwent simulation-based
mastery learning (SBML) with deliberate practice until meeting a minimum passing
standard (MPS).

Results: The final instrument contained 19 items, including three global rating meas-
ures. Testing domains included supervision climate, participant control of patient care,
trainee evaluation, instructional skills, case-specific measures, and overall supervisor rat-
ing. Reliability of the assessment tool was excellent (ICC range 0.84-0.89). The as-
sessment tool had good internal consistency (Cronbach's « =0.813). Out of 24 faculty
participants, 17 (70.8%) met the MPS on initial assessment. All met the MPS after
SBML and average score increased by 19.5% (95% Cl of the difference 10.3%-28.8%,
p = 0.002).
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Conclusions: The OSSE is a promising tool to assess faculty supervision performance.

Further study should evaluate the effect of OSSE training on supervision in the clini-

cal environment, which may have measurable changes in patient-centered outcomes

and resident teaching.

NEED FOR INNOVATION

Patient safety mandates that emergency physicians competently su-
pervise junior trainees, particularly during high-risk procedures, yet
teaching faculty must balance the need to deliver safe, high-quality
care with entrustment decisions that promote trainee autonomy
and learning. While conceptual frameworks of clinical supervision
offer insights for faculty development,’® there is no standardized,
objective approach to teaching faculty to supervise procedures
competently.

BACKGROUND

Moore's expanded outcomes framework for planning and assess-
ing continuing medical education emphasizes that competence de-
velops when participants demonstrate learning and receive expert
feedback.” The Objective Structured Teaching Evaluation (OSTE)
is an example of one such training model tailored to faculty learn-
ers. The OSTE uses a standardized student in a scripted scenario to
assess faculty members, give direct feedback, and provide oppor-
tunity to practice teaching skills.8? However, the OSTE focuses on
teaching and is not designed to address the unique cognitive tasks
required for effective trainee supervision. Teaching and supervision
are distinct skill sets that are often conflated because outstanding
clinician educators may teach and supervise somewhat seamlessly.
However, in the clinical learning environment, effective teachers
may be subpar supervisors and vice versa. Therefore, the OSTE is an
insufficient tool for faculty members to be competent supervisors.
There remains a need for training opportunities focused on the role

of the supervising physician.

OBJECTIVE OF INNOVATION

Using the OSTE as a conceptual model, we aimed to design and
evaluate an “Objective Structured Supervision Evaluation” (OSSE)

to assess and teach attending supervisory skills during a procedure.

DEVELOPMENT PROCESS

As proof of concept, we chose endotracheal intubation for the de-
sign of our OSSE given the risk level of the procedure and evidence
of improved patient outcomes with its performance under direct

supervision.10 Instrument development consisted of: (1) literature re-
view, (2) adaptation of a published OSTE exercise!? fit to our purposes,
(3) selection of 10 experts in medical education and airway manage-
ment for content review, (4) a Delphi process'? conducted by the ex-
pert panel to reach consensus on instrument items, and (5) testing for

evidence of validity incorporating Kane's framework (Figure 1).13

THE IMPLEMENTATION PHASE

Eligible participants included volunteer emergency medicine faculty
members in a residency program at an academic medical center. All
participants provided informed consent to have their assessment
data analyzed. Each participated in a 20-minute scripted OSSE de-
signed to simulate a realistic clinical scenario (Appendix S1). The
simulations occurred in winter 2021. Our institutional review board
(IRB) deemed this research protocol exempt (IRB 54403).

Participants supervised intubation of an elderly woman in acute
respiratory failure by a standardized resident in a simulated envi-
ronment. Each session included a faculty participant, a standardized
resident, and a trained faculty proctor. One of three volunteer se-
nior medical students from our institution assumed the role of the
standardized resident. One of four trained peer faculty proctored all
exercises. The OSSE included several scripted patient safety threats
in which the standardized resident attempted to perform unsafe ac-
tions; the expectation was that the supervisor would correct them.
Participant performance was not shared with department leaders
and had no bearing on employment status.

After assessment, participants were given direct feedback, time
for deliberate practice, and repeat testing until a minimum passing
standard (MPS) was met using mastery learning principles‘14 The
MPS for the assessment tool was set by our expert panel using the
Mastery Angoff approach, with additional determination of items
critical for patient safety.®

We trained volunteer medical students and faculty proctors
prior to participant testing. Standardized resident training consisted
of two separate 2-h sessions that included: (1) review of the OSSE
simulation case and assessment instrument, (2) practice of endotra-
cheal intubation using relevant equipment, and (3) calibration of the
instrument via mock sessions. Training of faculty proctors included:
(1) a review of the OSSE and simulation case, (2) guidance on scripted
prompts to use when participants directed the standardized resident
to perform tasks outside the scope of the learning objectives (for
example, instructing the standardized resident to use unavailable
equipment), and (3) practice with a mock participant with one of the
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Selection of endotracheal intubation as the procedure for
the supervision exercise based on literature review.

Adaptation of a published OSTE*! to focus on supervision
and patient safety using Delphi methodology.

Standard setting using Mastery Angoff technique.

|

Development of the simulation scenario and training
materials. Training of standardized residents and faculty
proctors.

Planning for collection of validity metrics utilizing Kane’s
framework.

Administration of OSSE exercise to faculty and resident
participants using SBML principles.

Participant met the MPS?

/\

Yes No

Exercise complete. Direct feedback, deliberate
practice, repeat assessment
until MPS achieved.
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Proposed Use: To determine if faculty participants are at a
mastery level of skill to supervise trainee-
performed intubation. Assumption that a
high OSSE score represents strong
supervisory skill; a low score represents the

need for skill improvement.

Scoring
e Expert panel consensus on item content, wording,
logic using Delphi method.
¢ Standardized resident and faculty proctor training.
e Evaluation of standardized resident accuracy.
e Standard setting using Mastery Angoff approach.

Generalization
e Interrater reliability and internal consistency metrics.
e Expected score improvement following direct feedback
and deliberate practice during sessions.

Extrapolation
e Faculty participants expected to have higher OSSE
performance compared with resident counterparts.
e OSSE performance expected to correlate with resident
participant post-graduate year of training.
e OSSE performance expected to correlate with
procedure checklist score.

Implications
e Evidence needed.

FIGURE 1 Flowchart of OSSE development and validity evidence. MPS, minimum passing standard; OSSE, Objective Structured
Supervision Evaluation; OSTE, Objective Structured Teaching Evaluation; SBML, simulation-based mastery learning.

trained standardized residents. Standardized residents and proctors
referenced scripts as needed during the exercise (Appendix S1).
Proctors used a script to introduce the scenario and provide a de-
scription of available resources to each participant. OSSEs used an
in situ HAL® patient simulator (Gaumard Scientific).

As a measure of validity, we analyzed the accuracy and repro-
ducibility of standardized resident actions. A separate assessor
evaluated one-third of participant sessions via video review, using
a checklist of scripted actions to determine standardized resident
accuracy during each recorded OSSE session (Appendix S1). We also
evaluated internal structure of the OSSE assessment instrument by
analyzing interrater reliability and internal consistency. One trained
reviewer evaluated one-third of recorded sessions to independently
score faculty participants using the instrument to determine inter-
rater reliability for each standardized resident. Internal consistency
analysis utilized assessment scores from all faculty participants.

No assessment tool currently exists for objective evaluation of
attending supervision that could be used for comparison to our OSSE
assessment instrument. Therefore, two assumptions were made to

further assess validity. First, we expected that supervision perfor-
mance would positively correlate with an evaluation of endotracheal
intubation competency. During the OSSE session, assessors graded
faculty-standardized resident pairs with a previously derived proce-
dure checklist used at our institution for resident training (Appendix
S1). We then correlated OSSE scores with those from our intubation
checklist. Second, we expected that trainees would not perform as well
as attending physicians in an assessment of supervision. To measure
this, we evaluated four resident volunteers (one from each year of post-
graduate training) to act as supervisors of a standardized resident using
our assessment tool. We then compared scores between resident and
faculty volunteer participants. Residents consented to participation
and their assessments were not shared with program directors.

Data analysis

We used SPSS Statistics for Macintosh, Version 27 (IBM Corp).
Standardized resident accuracy measurements included: (1) overall
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adherence to scripted actions across all sessions, (2) percentage
agreement between each standardized resident, and (3) percent-
age agreement between recorded sessions of individual standard-
ized residents. Analysis of inter-rater reliability utilized intraclass
correlation coefficients between each standardized resident and an
independent reviewer. Internal consistency of our instrument was
measured by Cronbach's alpha. Correlations utilized Pearson's coef-
ficient. We used the Mann-Whitney U-test to compare assessment
scores between trainee and faculty member participants. Baseline
assessment scores were compared with those following deliberate
practice using a paired t-test.

OUTCOMES

The final OSSE assessment instrument domains included supervi-
sion climate, control of patient care, trainee evaluation, instructional
skills, case-specific measures, and overall supervisor rating. The assess-
ment tool included three global rating scales (GRS) among 19 items
(Appendix S1). Our standard setting yielded a separate MPS for check-
list items and GRS items. The MPS was 78.2% (21/26) for checklist
items and 76.1% (12/15) for GRS items. Judges deemed three items

» o«

critical: “immediately corrected erroneous actions,” “prioritized pa-
tient safety,” and “supervisor assumed control at appropriate time.”

We administered OSSE sessions for 24 faculty participants.
Overall, 17/24 (70.8%) participants met the MPS on initial assess-
ment. Average initial assessment score was 76.2%. After feedback
and deliberate practice, absolute participant scores increased 19.5%
(95% Cl of the difference 10.3%-28.8%, p = 0.002), and all partici-
pants met the MPS.

Overall standardized resident adherence to scripted actions
during reviewed sessions was 97.1% (range 93.0%-98.2%). Intra-
rater agreement of each standardized resident ranged from 93.0% to
96.5%. Reliability of the OSSE assessment instrument was excellent.
Intraclass correlation coefficients between each standardized resi-
dent and an independent reviewer ranged from 0.84 to 0.89. Internal
consistency of the assessment instrument was good (Cronbach's
a=0.813).

There was a moderate, positive correlation between partici-
pant OSSE and intubation procedure checklist scores (Pearson's
r = 0.435; 95% Cl 0.049-0.709; p = 0.03). Year of postgraduate
training had a strong, positive correlation with resident OSSE score
(Pearson's r = 0.976; 95% CI 0.080-0.999; p = 0.02). As expected,
faculty members had a significantly higher median OSSE score than
resident volunteers (85.4% vs. 65.9%; estimated 95% ClI of the dif-
ference 7.3%-36.6%; p = 0.01).

REFLECTIVE DISCUSSION

Our proof-of-concept model demonstrates validity evidence for the
OSSE to assess and teach faculty physician supervision of a high-
risk procedure. The OSSE provides opportunity for participants to

demonstrate resident supervision in an educational setting, a Level
4 outcome of competence in Moore's framework.® The OSSE as an
evolution of the historic OSTE format, specifically incorporating dis-
tinct supervisory skills to ensure patient safety.

Although our results provide validity evidence for the OSSE
model, further testing is required to demonstrate improvement in
patient-centered outcomes.® Such evaluation is necessary before
implementation as a routine form of continuing professional devel-
opment for faculty members. Our preliminary data also suggest that
OSSE methodology may be appropriate for training senior resident
physicians to be competent supervisors of junior trainees, although
this cohort requires further study. Our small number of resident
study participants limits interpretation of graded performance and
comparison to attending physician subjects.

It is unclear whether supervision performance differs in the clin-
ical environment among faculty members who participated in our
OSSE compared to their non-OSSE-trained peers. This requires de-
velopment of appropriate real-time evaluations of supervision or po-
tentially observation of supervisors by peer coaches using the OSSE
tool on shift. In the future, the OSSE may be modified for oversight
of advanced residents in alignment with graded responsibility or as a

training tool for residents serving in a supervisory capacity.
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