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Background: Many programs designed to improve feedback to students focus on faculty’s 
ability to provide a safe learning environment, and specific, actionable suggestions for improve-
ment. Little attention has been paid to improving students’ attitudes and skills in accepting and 
responding to feedback effectively. Effective “real-time” feedback in the clinical setting is 
dependent on both the skill of the teacher and the learner’s ability to receive the feedback. 
Medical students entering their clinical clerkships are not formally trained in receiving feedback, 
despite the significant amount of feedback received during this time.
Methods: We developed and implemented a one-hour workshop to teach medical students 
strategies for effectively receiving and responding to “real-time” (formative) feedback in the 
clinical environment. Subjective confidence and skill in receiving real-time feedback were 
assessed in pre- and post-workshop surveys. Objective performance of receiving feedback 
was evaluated before and after the workshop using a simulated feedback encounter designed 
to re-create common clinical and cognitive pitfalls for medical students, called an objective 
structured teaching exercise (OSTE).
Results: After a single workshop, students self-reported increased confidence (mean 6.0 to 
7.4 out of 10, P<0.01) and skill (mean 6.0 to 7.0 out of 10, P=0.10). Compared to pre- 
workshop OSTE scores, post-workshop OSTE scores objectively measuring skill in receiv-
ing feedback were also significantly higher (mean 28.8 to 34.5 out of 40, P=0.0131).
Conclusion: A one-hour workshop dedicated to strategies in receiving real-time feedback 
may improve effective feedback reception as well as self-perceived skill and confidence in 
receiving feedback. Providing strategies to trainees to improve their ability to effectively 
receive feedback may be a high-yield approach to both strengthen the power of feedback in 
the clinical environment and enrich the clinical experience of the medical student.
Keywords: feedback, OSTE, medical student, learning environment

Introduction
As “an informed, non-evaluative, and objective appraisal of performance intended to 
improve clinical skills,” feedback is crucial to medical education.1 When structured and 
delivered appropriately, feedback can improve clinical performance by encouraging 
learner self-reflection, reinforcing positive behaviors, correcting harmful behaviors, 
and stimulating personal and professional growth.2 Poorly structured and/or delivered 
feedback can demotivate learners and lead to a deterioration of performance.3

“Real-time” feedback is defined as any positive or constructive statements about 
clinical performance shared between trainees and supervisors shortly after an observed 
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behavior in a patient care setting (ie, at the bedside). Real- 
time feedback is formative and requires setting expectations 
so the learner is prepared to receive feedback in this manner.4 

It is often viewed as “lower stakes” and should occur more 
frequently than summative feedback (often delivered at the 
end of a clinical rotation and not necessarily by the indivi-
duals observing the behavior), which is inherently more 
evaluative in nature. Effective real-time feedback is depen-
dent both on the teacher’s delivery and the ability of the 
learner to receive the feedback.

As the receivers of feedback, learners’ attitudes and beha-
viors are just as important as those of the feedback providers. 
Learners may find feedback ineffective for a variety of reasons 
not related to faculty delivery, including their own inability to 
self-assess, lack of metacognitive abilities, and defensiveness 
to corrective feedback.5,6 Cultivating learner ownership and 
self-assessment helps initiate the behavior changes that feed-
back is meant to impart.7,8 Receiving feedback in the clinical 
setting is a skill that can be taught and the acquisition of these 
skills can be practiced and evaluated with the use of an 
objective structured teaching exercise (OSTE).6,9,10 

Previously published studies describing workshops targeted 
to the feedback recipient have reported subjective measures of 
improvement, including increased confidence and frequency 
in feedback-seeking behaviors, but did not include any objec-
tive measures of performance in demonstrating how to effec-
tively receive feedback.11–15

While the majority of the current published literature 
primarily has focused on faculty development of the feed-
back provider in delivering feedback,16–18 we directed our 
attention to the learner (feedback recipient). Our workshop 
addressed simple strategies for effectively receiving feed-
back, targeted to medical students just prior to the start of 
their first clinical clerkship. Our primary hypothesis was 
that this training session dedicated to feedback-receiving 
best practices would improve performance during an 
objective structured teaching exercise (OSTE), 
a simulated feedback encounter similar to an objective 
structured clinical exercise (OSCE) in both style and for-
mat. Similarly, the secondary hypothesis was that this 
training session would increase self-perceived confidence 
in the students’ ability to receive feedback.

Methods
Participants
All second-year medical students starting their clinical 
rotations at our large academic teaching hospital were 

required to attend a one-hour live workshop on feedback 
as part of their orientation. Students were emailed prior to 
the session and asked to complete a pre-workshop survey 
and an OSTE. At the conclusion of the workshop, all 
participants, whether or not they completed an initial sur-
vey or OSTE, were then invited to complete an optional 
post-workshop survey and OSTE. The Beth Israel 
Deaconess Medical Center (BIDMC) Institutional 
Review Board determined that the study fell under the 
category of educational quality improvement and was not 
subject to review as human subjects research.

OSTEs to Assess Performance
Objective structured teaching exercises (OSTE) are being 
increasingly utilized for assessment of clinical and com-
munication skills acquisition in faculty and learners.19–23 

The OSTE, an adaptation of the original standardized 
patient model of assessment developed in the 1960s, pro-
vides an innovative way to teach and enhance educational 
skills, but also importantly enables assessment of 
performance.10,21 Participants in OSTEs have reported 
enjoying the experience and feel the technique has 
improved the desired skills being evaluated.22 While the 
literature does not necessarily demonstrate that OSTEs 
improve teaching behaviors, they have been shown to be 
helpful assessment tools.23,24 In our study, the OSTE was 
used as an assessment tool for learners, specifically 
designed to measure learners’ skills in receiving feedback.

Pre-Workshop Survey
Surveys were created iteratively by the study authors 
according to best practices in survey design.25 Pre- 
testing, including cognitive interviewing, was carried out 
with four learners who were not part of the study popula-
tion. Questions were revised and tested again. Pilot testing 
occurred on a subset of trainees who were not participants 
in the study. Survey domains covered self-reported com-
fort in receiving feedback, as well as skills in receiving 
feedback. Second-year medical students voluntarily com-
pleted a survey detailing their current perceptions of feed-
back during prior non-clerkship inpatient rotations. All 
participants were then invited to practice their feedback- 
receiving skills in a pre-workshop OSTE.

Pre-Workshop OSTE
We created OSTE scenarios and rubrics to objectively score 
performance in receiving feedback. One-page scenarios for 
standardized faculty and students were developed prior to 
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each session based on examples from a variety of specialties 
within medicine. A standardized Likert-scale rubric was cre-
ated to measure performance, with a minimum score of 1 and 
a maximum score of 5, across eight domains, for a total 
possible score of 40 (Supplementary Material – OSTE rubric).

During brief 10-minute OSTE sessions, faculty and 
students received the standardized scenarios and then 
faculty gave feedback to student participants, focused on 
the areas highlighted within the rubric, limited to at most 
five minutes after the session. All study authors were 
trained on the materials and provided scores for each 
OSTE encounter using the rubrics.

Workshop (Intervention)
During a day-long required orientation for their 
upcoming year of clinical clerkships, medical students 
attended a one-hour interactive workshop facilitated by 
one of the study authors (JHW). The workshop was 
entitled “Receiving Feedback in the Clinical Setting” and 
included a brief literature review of medical student com-
fort and skill in receiving feedback along with specific 
examples of how feedback recipients often deflect and 
dismiss constructive feedback. Approximately half of the 
workshop was devoted to role-playing with pairs of med-
ical students practicing a set of strategies, as detailed in 
Supplementary Material - Presentation, in receiving real- 
time feedback offered by the facilitator in response to 
a relatable clinical scenario. In brief, this simple set of 
strategies included: Listen, Clarify, Accept, Be Proactive, 
and Express Gratitude/Say “Thank You”. The session 
closed with a structured debrief of the feedback-receiving 
experience and an offer to further practice these new skills 
in future study-related OSTEs.

Post-Workshop Survey
At the culmination of the workshop, medical students were 
invited to complete a voluntary online survey detailing their 
current perceptions of feedback during inpatient rotations. 
These participants were once again invited to practice their 
feedback receiving skills in a post-workshop OSTE.

Post-Workshop OSTE
We created OSTE scenarios that were different from the 
scenarios presented in the pre-workshop OSTEs and fol-
lowed the same protocol to measure performance. These 
OSTEs occurred within one to two months of the 
workshop.

A flow chart of the study design is shown in Figure 1.

Analysis
Outcomes were (1) self-perceived confidence on the ability 
to receive feedback and skills in incorporating feedback into 
behavior, as measured by a post-workshop survey, and (2) 
objective learner performance on the post-workshop OSTE 
rubric. Data were analyzed using Excel Software (Microsoft, 
Redmond, WA) and basic descriptive statistics were com-
piled. We conducted paired t-tests to compare pre- and post- 
survey reports of confidence and skills in receiving feedback, 
and used the Mann–Whitney U (Wilcoxon Rank Sum) test to 
assess differences in OSTE performance before and after the 
workshop. We set a pre-determined alpha of 0.05. Effect 
sizes for mean differences are reported as Cohen’s d (mean 
difference/pre-workshop standard deviation, with effect size 
of 0.5–0.7=moderate, 0.8 and higher=large).

Results
Twenty-two (22) second-year medical students, 55% of whom 
identified as female, completed the pre-workshop survey, for 
a response rate of 51% (22/43). One hundred percent of work-
shop attendees reported that all four of the workshop objec-
tives were “mostly” or “completely” met. As shown in Figure 
2, all students reported receiving real-time feedback in the 
three months prior to the survey; and all but 2 students 
received delayed feedback. More than half of the students 
reported 3 or more instances of each kind of feedback in the 
prior three months.

Thirty-two percent of students believed they themselves 
could be more skilled in receiving and incorporating feedback: 
while 68% (n=15) of students were “very” or “extremely” 
comfortable receiving feedback, a little more than one-third 
(n=8) reported they were “very” or “extremely” skilled in 
incorporating feedback into behavior changes (Figure 3).

After a single workshop, students reported increases in 
both their confidence (mean 6.0 to 7.4, P< 0.01, Cohen’s 
d=1.4) and skill (mean 6.0 to 7.0, P= 0.10, Cohen’s d=1.3) on 
a scale of 1 to 10 (10 being the most skilled and/or confident). 
Between 18 pre-workshop and a separate group of 8 post- 
workshop students (no overlap between the groups), OSTE 
scores were significantly higher among the post-workshop 
OSTE students compared with those who completed the pre- 
workshop OSTE, from a mean of 28.8 to 34.5 out of 40 
points (P=0.013 by Mann Whitney U, Cohen’s d=1.14).

Discussion
The purpose of this study was to assess the effectiveness of 
a one-hour workshop on receiving feedback for second year 
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medical students through both subjective (survey) and objec-
tive (performance on pre- and post-workshop OSTE exer-
cises) measures. This short intervention, which included both 
didactic instruction as well as opportunities for active learn-
ing through role play, was associated with increased in self- 
perceived confidence and skill in accepting and acting on 
feedback, as well as higher post-workshop OSTE scores, all 

with large effect size differences. The opportunity to partici-
pate in peer-to-peer deliberative practice of these simple 
skills and strategies aimed at improving medical students’ 
ability to receive feedback effectively likely contributed to 
this self-perceived increase in confidence and skill as well as 
the ability to apply these skills objectively. By combining 
active learning, clear and concise content, and opportunities 

Pre-workshop 
voluntary survey on 

feedback
n=22

Pre-workshop 
voluntary OSTE on 
receiving feedback

n=18

1-hour 
required workshop on 
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D
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Figure 1 Flow chart for workshop delivery and assessment at a single hospital clerkship site.

Figure 2 Medical student’s (n=22) perceived learning environment: student self-reported frequency of real-time and delayed feedback per week on pre-intervention survey.
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to apply this content, even a short, targeted session devoted 
entirely to issues regarding feedback may be enough to 
increase confidence and skill in receiving clinical feedback.

This intervention is novel in that it targets students’ 
receiving feedback rather than faculty giving feedback. 
Historically, while students desire extensive feedback in 
the clinical realm to improve their performance, there is 
little instruction on how to receive or incorporate real-time 
feedback into their clinical practice.6 A single one-hour 
workshop may improve the adoption of easily applicable 
skills and strategies in receiving feedback. While the lit-
erature states that physicians are generally poor self- 
assessors, providing strategies to early trainees to improve 
their ability to graciously and effectively receive feedback 
may be a high-yield approach to strengthening the power 
of feedback.26,27 As our students noted in their surveys, all 
had received at least some real-time feedback in the prior 
three months. If real-time feedback, provided at the point 
of patient care, becomes more commonplace (ie, through 
the increased use of bedside rounding), learners must be 
equipped with tools to receive it effectively.

We evaluated the effectiveness of the workshop both 
subjectively and objectively through the use of surveys 
and OSTEs. We showed that post-workshop, students 
reported improvements when given the opportunity to 
practice the learned strategies, and students who com-
pleted post-workshop OSTEs demonstrated higher scores, 
compared with those who completed pre-workshop 
OSTEs, in their ability to receive feedback. By integrating 
novel curricula and strategies to best prepare medical 
students to effectively receive and utilize feedback, this 
approach can enhance the training of the most novice 
trainees. Though not specifically evaluated within this 
study, post-graduate trainees (ie, interns and residents) 
with more clinical experience and exposure to real-time 

feedback may derive similar benefits as medical students 
through dedicated training in receiving feedback.

Our study had several limitations. The small size of 
the study sample meant that statistical power of the study 
was low, though this cohort of students was an appro-
priate cross-section of their class of nearly 200 students. 
Additionally, recruitment of participants was from one 
medical school, limiting the generalizability of findings 
from this study to medical students at different institu-
tions or to trainees at different educational levels within 
graduate medical education. Given the fact that involve-
ment in the pre- and post-workshop OSTEs and surveys 
was voluntary, the study may have selected out indivi-
duals who had a special interest in the topic or behavior 
change addressed. We attempted to minimize this bias by 
providing easy access to the survey materials to all as 
well as multiple opportunities on different days and times 
to participate in the OSTE. Furthermore, as we wished to 
provide the same learning resources to all students and 
this was a required orientation session, our study could 
not ethically include a separate control arm without the 
workshop. Without a control or comparison group, we 
are unable to make causal inferences that learning and 
behavior changes that took place were related to the 
study workshop and not to other clinical activities or 
maturation. Additionally, we were not able to pair pre- 
and post-workshop OSTE performance for enough parti-
cipants to generate robust data, due to low enrollment in 
the post-workshop OSTE, so we could not measure 
within-person change over these two time points. We 
were also not able to ascertain whether the measured 
increase in confidence in receiving feedback shortly 
after the workshop and OSTE sessions was durable 
over the clinical year given our study constraints. OSTE 
results are also prone to observer bias (Hawthorne 

Figure 3 Medical student’s (n=22) perceived learning environment: student self-reported skill and confidence in feedback reception on pre-intervention survey.
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effect), as the OSTE participants know they are being 
evaluated and may act differently than in an unmonitored 
setting. Despite this, OSTEs have been used in numerous 
studies and demonstrate consistently strong objective 
assessments of performance.

Despite its limitations, our study also had several 
strengths. The simplicity and timing (just before the begin-
ning of clerkships) of the workshop meant that students were 
very likely to be cognitively activated to retain the informa-
tion and have increased interest in improving their feedback 
receiving skills. The use of distinct OSTE scenarios helped 
prevent participants from learning how to simply perform 
better at the OSTE situation rather than learning the desired 
approach and behaviors to any feedback context. To our 
knowledge, while several studies have reported subjective 
outcomes in how students believe they receive feedback, this 
is the only study that has also included objective measures of 
performance through an OSTE.

Conclusion
Our findings support the use of a one-hour workshop 
dedicated to strategies in receiving real-time feedback to 
improve effective feedback reception as well as self- 
perceived skill and confidence in receiving feedback. 
Further research should expand these initially promising 
results among additional groups of trainees in the post- 
graduate sphere and across specialties. We believe further 
attention should be paid to feedback recipients in order to 
improve the learning environment in the clinical setting.
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