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a b s t r a c t

Purpose: Video feedback and faculty feedback has been shown to improve surgical performance; how-
ever, consistent access to faculty is challenging. We studied the utility of structured peer-feedback (PF)
compared to faculty-feedback (FF) during acquisition of basic and intermediate surgical skills.
Methodology: Two randomized non-inferiority trials were conducted with 1st (n¼ 30) and 2nd year
(n¼ 29) medical students learning skin-lesion excision and closure (S), and single-layer hand-sewn
bowel anastomosis (B), respectively. Five attempts were performed. PF participants used an Objective
Structured Assessment of Technical Skills tool to guide feedback. Blinded raters assessed video-recorded
performance, time and Integrity of the completed task were also assessed.
Results: For both tasks performance by PF was comparable to FF (P¼ 0.111). Both groups improved
significantly: performance (B:P < 0.0001, S:P¼ 0.035), time (B:P¼ 0.043, S:P< 0.0001) and integrity
(B:P < 0.0001, S:P< 0.032).
Conclusion: Structured peer-feedback is equivalent to faculty-feedback in the acquisition of basic and
intermediate surgical skills, giving students freedom to practice independently.

© 2018 Elsevier Inc. All rights reserved.
Introduction

Postgraduate surgical education has been required to adapt to
several significant societal shifts in recent years. The introduction of
restricted working hours, patient safety concerns, economic and
efficiency drives from hospitals have all affected the accessibility of
residents learning technical skills. Alternative methods of training
have subsequently been implemented to augment the traditional
learning that occurs in the operating room.1 In particular, during
the early stages of surgical training, surgical boot camps and
simulation laboratories have been shown to be effective alternative
approaches to teach fundamental surgical skills.2,3

Irrespective of the strategies employed, it is the adherence to the
evidence-based principals of educational practice that enabled
these initiatives to succeed. One of these principles is the provision
of timely and high-quality feedback during skill training. Anders
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Ericsson, through his research on deliberate practice,4 has been
able to demonstrate that provision of high quality feedback during
practice is the only way to achieve expert level of performance.
Ericsson's research highlighted the importance of feedback4 pro-
vided by an expert; however, in the medical context, consistent
access to faculty for feedback remains a challenge.5

To overcome some of the challenges with faculty participation
in providing feedback, alternatives such as self-assessment strate-
gies or peer-feedback have been studied, with results generally
favouring expert feedback over either self or peer approaches.6e8

Although these studies have generally compared feedback from
trained experts with untrained novice individuals and peers.
Studies that have provided more guidance and training to the peer-
based feedback groups have in fact demonstrated positive out-
comes from peer-based feedback.9,10 This additional guidance and
training provided students with the structured framework neces-
sary to critically review their own, or their peer's performance,
thereby gaining insight into the task and guiding improvement in
their performance.

The purpose of our studywas to build onprior research by further
developing the concept of structured guidance. Structured guidance
is defined as the reflective practice interventions that are provided to
students in order for them to knowledgeably examine their perfor-
mance of a task. For example, training students to perform an
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Fig. 1. Anastomotic leak test.
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assessment of the procedure, or to complete a self-reflection. These
reflective tasks that are usedaspart of structuredguidancehavebeen
shown to improve diagnostic accuracy.11 But to achieve this outcome
of improved diagnostic accuracy, these reflective tasks need to be
appropriately introduced into the training curriculum. When poorly
implemented, these tasks have been resented by students,12,13 for
example, students that are requested to reflect on their performance,
but are not provided with the requisite skills or understand the ex-
pectations of the reflection activity.14 Our primary research objective
was to investigate whether students' performance improves with
structuredpeer-feedback as compared to traditional faculty feedback
for both basic and intermediate level surgical tasks. Our secondary
research objective was to explore if the inclusion of these reflective
activitiesduring technical skill practicewasperceived tobebeneficial
by study participants.

Methods

Two prospective randomized non-inferiority controlled trials
were conducted with 1st and 2nd year medical students at Queen's
University, Canada examining technical skill acquisition under two
types of feedback conditions. Structured peer-feedback was the
intervention and faculty feedback the control. Study # 1 examined
acquisition of intermediate level technical skill - a single layer
interrupted handsewn bowel anastomosis using cadaveric porcine
small bowel. Study # 2 examined acquisition of basic level technical
skill - a skin lesion excision and suture closure using cadaveric
porcine skin. The objective of each study was to investigate whether
provision of structured peer-feedback resulted in non-inferior tech-
nical skills as compared to provision of faculty feedback. All partici-
pants in both studieswere providedwith relevant theory and shown
a video demonstration of the task they were required to perform,
prior to commencing their individual video recorded practices.

Feedback types

Faculty feedback was based primarily on the three assessment
domains used in this study: the technical elements articulated in
the objective structured assessment of technical skills (OSATS)
assessment tool,15 the time taken to complete the procedure, and
the observed results of the functional assessment of each final
product, as described below. The OSATS assessment tool contains a
task specific checklist and global rating scale that examines
different aspects of technical performance. Faculty members dis-
cussed future goals and areas for improvement during the feedback
session. Faculty members were trained in how to use the OSATS
tool for feedback prior to the commencement of the study. Feed-
back was individualised and based on direct observation, with a
maximum faculty to participant ratio of 1:8.

Participants in the peer-feedback groups provided feedback to
each other based on the reflective activities taught to the groups
prior to commencing their individual practices. Thiswas achievedby
providing structured guidance in how to use the OSATS tool for both
assessment and feedbackpurposes using frameof reference training
by assessing a video of a poor performance. Additionally, self-
reflection prompts were added into the OSATS documentation to
assist in the feedback process, for example, asking assessors to
justify why they scored the way they did (Appendix # 1). After
participants in the peer-feedback group were satisfied that they
understood how to provide peer-feedback using these reflective
tools, they commenced practicing the technical skill individually. A
self-selected peer frompeer-feedback group, reviewed and assessed
his/her video using the OSATS tool immediately post completion of
the task, reviewed the time taken tocomplete theprocedure, and the
observed results of the functional assessment of the final product.
Based upon the OSATS score, the time taken and functional assess-
ment results, the peer and study participant collectively developed
goals for the participant's subsequent practice attempt.

Study # 1: bowel anastomosis

Participants, inclusion, and exclusion criteria: Participants were
recruited from 2nd year medical students at Queen's University
who were participating in a summer surgical skills training pro-
gram. Participants were recruited as a convenience sample via
email invitations. Participants were excluded from participating if
they could not dedicate enough time to complete a total of 5 bowel
anastomosis, and if they were unable to suture or perform an in-
strument tie for a surgical knot.

Randomization: Closed envelope technique using a sample
random number generator.

Description of learned technical skill: Participants were asked to
anastomose two segments of transected 25 cm cadaveric porcine
small bowel using a single layer interrupted hand-sewn end to end
suture technique15e17 using 3.0 silk or 3.0 Vicryl®. Participants
practiced the anastomosis task a minimum of five times over four
days, receiving concurrent feedback throughout, with the method
of feedback determined by their randomization. Each attempt was
video recorded with cameras focussed exclusively on the operative
field, de-identifying study participants. At the completion of each
anastomosis, a pressure test using a column of water was con-
ducted until leakage occurred (Fig. 1). This test provided additional
visual feedback to the participants about the quality of their con-
structed anastomosis.

Study # 2: skin lesion excision

Participants, inclusion, and exclusion criteria: Participants were
recruited from 1st year medical students at Queen's University
using the same methodology as Study # 1. Participants were
excluded if they were not able to commit to completing 5 attempts,
and if they were unable to suture or perform an instrument tie for a
surgical knot.

Randomization: Closed envelope technique using a sample
random number generator.

Description of learned technical skill: Participants were asked to
excise a 3e8mm diameter skin lesion, painted onto a cadaveric
piece of porcine skin, using 3:1 ratio elliptical excision with a
minimum 5mm margin. The skin defect was closed using an
interrupted single layer suture technique using 3.0 Prolene® or 3.0
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Monocryl®. A functional assessment of the strength of skin closure
was performed using a 5 kg accumulated weight displacement test,
see Fig. 2.18 This test provided participants additional visual feed-
back about the quality of their skin closure. Failure of the functional
test was defined as a wound edge displacement of 5mm or if the
suture knots failed or tore through. Participants practiced the task a
minimum of five times over four days. All practice attempts were
video recorded in a de-identified manner.

Baseline demographic data

Participant age, sex, current year of medical school training,
participant expectations and perceptions of learning these skills,
and previous technical expertise were obtained at the
commencement of the study. Technical expertise was subdivided
into suturing (how many suturing opportunities had they had
previously, e.g. 3 previous suturing workshops), and exposure to
the specific task. Exposure was defined as having seen the task or
assisted/performed the task.

Assessment of technical performance post completion of training

Technical performance was assessed across three domains:
OSATS assessment of all videos, time to complete the procedure
(minutes), and the outcomes of the functional assessments of the
completed product as described above. All videos from both control
and intervention groups were collated, randomized, using a
Microsoft Excel® random number generator, and provided to two
trained and blinded reviewers (raters) for assessment using the
OSATS tool. Part of rater training included reaching a consensus on
interpretation of technical performance prior to assessing the
videos of study participants. Raters were asked to submit their own
videos of their own performance. One of the videos was then used
for the video demonstration and rating. Raters were able to fast
forward the video according to their preference.19 Videos with
assessment scores that differed by at least 9 points between raters
were re-assessed by both raters to achieve consensus, raters were
blinded to their previous scores to prevent forced consensus.

Post study survey examined participants views on the study, the
role of feedback, their preferred feedback method, as well as their
experience using the reflective activities taught in the study (Ap-
pendix # 2). Quantitative questions used a Likert-type scale (1-
strongly disagree, 3-neutral and 5-strongly agree). Short answer
question responses were collated and examined for emergent
Fig. 2. Skin excision and closure stress test.
themes.

Sample size calculation

A sample size of 13 participants in each group was required for
each study, based on a non-inferiority power calculation20 using
standard deviation of 3.0,21 a of 0.05, power of 80%, and d of 3.0.
Both studies were conducted in accordance with university ethics
requirements (Queen's University IRB no: 6020826) and were
conducted at School of Medicine Simulation Centre.

Statistical analysis

Demographic data was analysed using descriptive statistics.
OSATS scores and final product analysis scores are reported as
means (standard deviations). Between group comparisons of
continuous data was performed using a mixed ANOVA. Within
group comparisons were performed using a mixed ANOVA with
Bonferroni correction for repeated measures. Inter-rater reliability
was calculated using an intraclass correlation two-way random
effects model. Survey response comparisons were assessed using a
Mann-Whitney U test. Data was analysed using SPSS version 24.

Results

Study # 1: bowel anastomosis

Twenty-nine second year medical students (12 males, 17 fe-
males, age 25.4(3.5) yrs.) participated in this study. Participants
reported previous technical experience of 9.0(5.6) exposures to
suturing. Six participants had previously seen a bowel anastomosis
and one participant previously assisted in the creation of more than
3 anastomoses. There were no differences between groups in
baseline experience (P¼ 0.291). Baseline and fifth attempt assess-
ment scores are shown in Table 1.

Technical skill (OSATS scores)
There was no difference in technical skills at the completion of

training between peer-feedback and faculty-feedback groups
(p¼ 0.111). Participants in peer-feedback and faculty-feedback
groups demonstrated a significant within group improvement in
their technical skills across all five attempts (P< 0.0001; Fig. 3).
Similar results were also obtained for checklist and global rating
components of the OSATS tool (Table 2). There was excellent inter-
rater agreement for OSATS scores (ICC¼ 0.844; P< 0.0001).

Time to complete the task
There was no statistically significant difference between the

peer-feedback and faculty-feedback group in the time required to
complete the anastomosis (P¼ 0.369). The time to complete an
anastomosis improved over the five attempts for both groups
(P¼ 0.043; Fig. 4). Although statistically significant overall, pair-
wise differences between individual attempts were not significant.

Quality of final product
The quality of the anastomosis, as measured by the water

pressure leak test, for peer-feedback and faculty-feedback groups
was not significantly different at baseline or at completion of
training (P¼ 0.474). The quality of the anastomosis improved over
the five attempts for each group (P< 0.0001; Fig. 5).

Study # 2: skin excision

Thirty first year medical students (12 males, 18 females, age
24.8(2.4) yrs.) participated in the skin excision study. Participants



Table 1
Bowel anastomosis: performance at baseline and on the fifth attempt.

Number of participants Number of attempts OSATS Time (mins) Pressure (cmH20)

Baseline 5th attempt Baseline 5th attempt Baseline 5th attempt

Faculty 15 5.8 (1.1) 32.2 (6.1) 43.4* (3.2) 39.5 (10.8) 35.6* (5.4) 12.3 (8.1) 23.7* (5.3)
Peer 14 5.2 (0.6) 34.0 (5.2) 43.7* (3.6) 41.2 (12.6) 39.7* (7.8) 15.3 (7.2) 22.8* (6.8)

Starred results are significant (P< 0.05).

Fig. 3. Bowel: expert OSATS scores by attempt.
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reported an average of 5.0(4.2) previous opportunities to practices
suturing. Seven participants reporting observing more than 3 ex-
cisions or assisting in fewer than 3 skin excisions. There was no
difference in baseline level of experience between the groups
(P¼ 0.291). Baseline and post-completion of training assessment
scores for peer-feedback and faculty-feedback groups are reported
in Table 3.
Technical skill (OSATS scores)
There was no difference in technical skill at the completion of

training between peer-feedback and faculty-feedback groups
(P¼ 0.561). Participants in peer-feedback and faculty-feedback
groups demonstrated a significant improved in their technical
skills across all five attempts (P¼ 0.035; Fig. 6). Similar results were
also obtained when the OSATS was divided into its checklist and
global rating components (see Table 4). There was good inter-rater
agreement for OSATS scores (ICC¼ 0.721; P¼ 0.001).
Time to complete the task
There was no statistically significant difference in duration of

time required to complete the skin excision and closure between
the peer-feedback and faculty-feedback groups at baseline or at the
Table 2
Bowel anastomosis: OSATS scores subdivided into checklist and global rating scale.

OSATS 1st Attempt OSATS 5th Attem

Checklist Global Rating Scale Total Checklist Wi

Faculty 15.1 (2.6) 17.1 (4.0) 32.2 (6.1) 17.6 (1.0) P¼
Peer 16.0 (2.3) 18.0 (3.1) 34.0 (5.2) 17.9 (1.0) P¼
Between groups P¼ 0.563 P¼ 0.371 P¼ 0.433 P¼ 0.977
completion of training (P¼ 0.487). There was a significant decrease
in time required to complete the skin excision and closure over the
five attempts for both feedback groups (P< 0.0001; Fig. 7).

Quality of final product
Participants in the peer-feedback and faculty-feedback groups

achieved a 100% pass rate on the skin stress test by their third
attempt - a significant improvement from the baseline score
(P¼ 0.032; Fig. 8). The quality of final product was not significantly
different between the peer-feedback and faculty-feedback groups
(P¼ 0.893)..

Exploration of reflective activities (survey results)
In addition to the Likert-type questions shown in Table 5, partic-

ipants were asked to describe what they learned from their
involvement in the study. These short answer responses were
collated and examined for common themes. Three main themes
emerged. The first themewas the improvement in technical abilities.
Participants (78.8%) reported that this study ‘improved (my) suture
technique’ and that ‘I learned how to tie better sutures and how far
apart the sutures could be placed while still being effective’. The
second themewas the value of practice. Participants (21.2%) reported
that they could ‘confidently just go at a practice without the stress of
trying tomake it perfect from the start’ and that ‘I got to experiment a
lot with different techniques (bite sizes, how to grasp tissue)’. The
final theme was feedback. Participants (27.3%) reported that they
‘learned how to accept feedback and how to effectively reflect on
mistakes as a method to improve learning’ and ‘implementing
feedback into manual techniques of suturing'. Of those responses,
75% focussed on the technical aspects of giving or receiving feedback
for performance enhancement, only 25% - all in the faculty group,
commented on the broader metacognitive aspects of feedback and
reflection. There was no significant difference in frequency of re-
sponses between the faculty or peer-feedback groups (P¼ 0.222).

Discussion

The results of our study demonstrate that peer-feedback was
equivalent to faculty-feedback in acquisition of basic and inter-
mediate technical skills (skin excision and bowel anastomosis) as
assessed by OSATS scores of videotaped reviews of performance,
time to completion of the task and quality of the final product.
Furthermore, performance of participants in both the peer-
feedback and faculty-feedback groups improved significantly
from baseline over the five attempts.

Our study utilised a process of deliberate practice for acquisition
of technical skills. Deliberate practice, as identified by Ericsson, is
pt

thin group Global Rating Scale Within group Total Within group

0.003 25.6 (3.1) P< 0.001 43.3 (3.2) P¼ 0.001
0.014 25.8 (3.2) P¼ 0.001 43.7 (3.6) P< 0.001

P¼ 0.970 P¼ 0.820



Fig. 4. Bowel: completion time by attempt.

Fig. 5. Bowel: anastomosis leak pressure by attempt.
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based on the concept that it is the application of relevant feedback,
combined with opportunities for repetition, that is necessary to
achieve expertise.4 In order to provide relevant feedback, it is
necessary to first adequately define the task itself. We deliberately
chose three assessment criteria to define each task. These criteria
Table 3
Skin excision: performance at baseline and on the fifth attempt.

Number of participants Number of attempts OSATS

Baseline

Faculty 15 6.1 (0.9) 36.5 (7.2)

Peer 15 5.5 (0.6) 36.0 (7.1)

Starred results are significant (P< 0.05).
were chosen because they could be easily understood by the par-
ticipants, and could be used to set individual learning goals.8

We deliberately chose to use the OSATS assessment tool because
the checklist component acted as a prompt for the peer-feedback
group, allowing participants to gain familiarity with the steps of
theprocedure. Theuseof video recordingallowedparticipants in the
peer-feedback group to practice independently and still obtain
relevant peer-feedback through video review. Although it is difficult
to separate the educational effects of assessing the video footage
from the other sources of feedback, the improvement in OSATS
scores does suggest that using video footage for feedback was
beneficial. This is consistent with other studies that have demon-
strated an educational benefit of using video review.9,22 Reviewing
video footage, however, takes time. Editing video footage for the
purpose of assessment23 is time intensive and may exclude critical
issues; however, it does provide opportunities for focused feedback
and reduces the time required for video review. Faculty did not use
the recorded video for feedback purposes, as the faculty group was
the control group for our studyand as such, participantswere taught
in the traditional manner using contemporaneous feedback.

Improvement in technical skills was more pronounced in the
bowel anastomosis study than in the skin excision and closure
study. This result could have been influenced by the fidelity of the
skin model, as participants found the thick porcine skin difficult to
manipulate, especially when it dried out during the long duration
of practice, thereby making it difficult to adequately demonstrate
careful tissue handling. Additionally, the use of trained raters for
video assessment, rather than in-situ real-time assessment, may
have influenced our results. Nicke et al.24 noted that video assess-
ment combined with procedural time may be more comparable to
real-time scoring, due to the smoothing effect of reviewing the
video at higher speed.

The duration of time required to perform each procedure was
used as a form of formative feedback by participants in each group.
We did not set specific time goals, however, participants often set
personal time goals during the study. For the anastomosis study the
overall improvement in time was statistically significant, but the
clinical significance (2min) is questionable, as the improvement
between individual attempts was small. It is likely that the partic-
ipants were pursuing quality improvement of the anastomosis over
improvement in time to complete the task. In fact, our results
demonstrate that for more complicated tasks time is a poor pre-
dictor of technical skill or the quality of the final product. Partici-
pants in Study # 1 took longer to perform their second attempt than
their first attempt, likely because they realised that poor technique
was correlated with anastomotic failure during the leak test.

Our study assessed the quality of the final producte adequacy of
bowel anastomosis and skin closure ewhich provided participants
with visual feedback about the adequacy of their technique, infor-
mation that was then used for self and peer-assessment. For
example, leaks identified at the mesenteric border of the anasto-
mosis became the focus of subsequent practice. Participants in the
peer-feedback group felt that they did not possess the required
technical expertise to provide high quality feedback; however, they
Time (mins) Force Pass Rate (5 kg)

5th attempt Baseline 5th attempt Baseline 5th attempt

41.9* (5.3) 53.6 (13.8) 31.0* (8.9) 0.92 (0.3) 1.0*
(0)

39.2* (8.7) 58.6 (16.3) 32.5* (5.9) 0.75 (.45) 1.0*
(0)



Fig. 6. Skin: expert OSATS by attempt.

Fig. 7. Skin: completion time by attempt.

Fig. 8. Skin: stress test pass rate by attempt.
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were able to provide highly relevant common-sense suggestions
after seeing the quality of the final product. For example, after su-
tures tore through on a skin stress test, a suggestion was made to
place the sutures wider on the next attempt.

Deliberate practice is dependent of provision of timely and ac-
curate feedback. Participants in the peer-feedback group expressed
concerns that their lack of expertise would put them at a disad-
vantage as compared to faculty-feedback group. This concern was
highlighted in our post-intervention survey results. Some peer
group participants, in fact, came to the investigators at the
completion of the study asking for faculty feedback thinking that
they received inadequate feedback from their peers. This subjective
concern, however, was not supported by our objective results.
Participants in both groups in both studies improved to the same
degree regardless of the type of feedback that they received.

Despite the subjective fear about lack of expertise of participants
in the peer-feedback group, students in this group were able to
learn the skill without faculty support and felt able to provide
useful feedback to their peers. This highlights that self-directed
learning, which is heavily reliant on student's internal motivation,
can overcome this fear of inexperience, if appropriate structured
support is provided. It is interesting to note that the second-year
medical students were slightly more confident in their ability to
provide feedback and learn independently. This confidence may
have created a small power differential between peer-feedback
participants on giving and receiving feedback, but baseline expe-
rience demonstrates that as a group they were comparable.

The results of the reflective activities survey demonstrate that
some participants in each group, perceived that reflecting on one's
actions was a valuable, learnable skill that could be used to improve
another's performance as well as his/her own. We did not actively
Table 4
Skin excision: Checklist and Global Rating Scale components of the OSATS scores.

OSATS 1st Attempt OSATS 5th Attem

Checklist Global Rating Scale Total Checklist Wi

Faculty 17.5 (3.3) 19.0 (4.6) 36.5 (7.2) 20.0 (1.4) P¼
Peer 17.6 (3.8) 18.4 (4.3) 36.0 (7.1) 18.8 (3.3) P¼
Between groups P¼ 0.940 P¼ 0.719 P¼ 0.852 P¼ 0.231
promote the value of self-reflection in each study; however, we
hypothesized that by integrating these reflective activities into our
study, we could naturally increase the awareness of participants
about the importance of self-reflection. Only a small subset of
participants (9.1%) reported that self-review or reflection had
benefits beyond direct performance improvement, but whether
this translates to changes in behaviour beyond the study inter-
vention was outside the scope of this study.
pt

thin group Global Rating Scale Within group Total Within group

0.030 21.9 (4.8) P¼ 0.192 41.9 (5.3) P¼ 0.100
1.000 20.3 (6.5) P¼ 0.618 39.2 (8.7) P¼ 0.718

P¼ 0.499 P¼ 0.343



Table 5
Responses for Likert survey questions.

Skill Bowel
anastomosis

Skin excision and
suture closure

Pre-study survey How would you rate your current ability to do the skill? (0e10) 1.4 (1.7) Pa¼ 0.134 3.8 (2.3) Pa¼ 0.525
How would you rate your confidence to learn to the skill? (0e10) 5.8 (3.0) Pa¼ 0.434 7.0 (2.8) Pa¼ 0.080

Post-study
survey

Did you think this study was successful in teaching you the skill? (1e5) 4.5 (0.5) Pa¼ 0.601 4.5 (0.5) Pa¼ 0.442
How comfortable were you learning the skill without faculty to guide you? (1e5) 3.6 (0.8) N/A 3.3 (0.8) N/A
Would you have preferred some faculty feedback in addition to the peer feedback? (1e5) 3.4 (1.0) N/A 3.5 (0.7) N/A
How comfortable were you assessing your work with a peer? (1e5) 3.4 (0.8) N/A 3.2 (1.2) N/A

a Mann-Whitney U test between faculty and peer-feedback groups.
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Our study has several limitations. First, study participants were
not trained to proficiency, so it is difficult to ascertain whether
there are limitations in peer-feedback in acquisition of technical
skills at higher levels of performance. We, however, believe that
structured peer-feedback can be used in the early stages of learning
allowing independent practice, prior to re-engagement with fac-
ulty for honing of skills prior to summative assessment. Second, the
control and intervention groups were not spatially separated dur-
ing the conduct of the study. It is possible that sharing of feedback
suggestions may have occurred between participants in different
groups. This does not necessarily detract from the results, as
sharing of feedback suggestions would still be considered peer-
based feedback. Third, the faculty-feedback group did not receive
one-on-one feedback as the maximum faculty to student ratio was
1:8. This ratio was consistent with other laboratory skill-based
activities; however, participants who were having more diffi-
culties may have received more feedback than others. Participants
in the peer-feedback group did receive one-on-one feedback with
another peer group participant. It is possible that participants in the
peer-feedback group received greater quantity of feedback; how-
ever, we were not able to quantify this in our study. Providing
meaningful feedback is a time intensive process, the quality of
feedback for both groups may have suffered due to this constraint.
In the faculty group, faculty members had to be shared amongst the
participants. In the peer group wanted, peers wanted to return to
their own practice. Whether the peer group viewed the assessment
and feedback of another's work as beneficial to their own is not
known. Finally, the video recordings of practice sessions by the
participants in the faculty-feedback participants were not utilised
for feedback purposes in this group. Video recordings may have
highlighted other areas for improvements not witnessed by the
faculty, which could have been addressed at that stage.

We propose several areas of additional inquiry based on our
findings. From the technical skill point of view, itwould bevaluable to
see how this approach applies to advanced surgical skills, and
Global Assessment

1 Respect for tissue
Why did you give this score?
2 Time and motion
Why?
3 Instrument handling
Why?
4 Knowledge of Instruments
Why?
5 Flow of Operation
Why?
6 Knowledge of specific procedure
Why?
Total Score: checklist þ Global Scale:
Other points to consider reviewing:
1 Ergonomics of body position: correct height, neck position
2 Try focussing on one element
3 Set a time goal
4 Have you compared your performance with a video?
whethermore experienced participants aremore comfortable giving
and receiving structured peer-feedback. It would be valuable to
examine the effect of incorporating peer-feedback into a post-
graduate training curriculum to examine if it may be used to
augment or replace faculty-feedback during acquisition of advanced
surgical skills. Finally, given the importance of self-reflection as an
essential life-long learningskill, itwouldbevaluable toknowwhether
the structured supports provided in this study were internalised by
participants, and then applied outside of the study context.

Conclusion

If you provide students with the structural skills necessary to
assess performance and provide feedback, then the peer-feedback
provided is comparable to faculty feedback for the acquisition of
both a basic and intermediate surgical skill. This means that stu-
dents can be given the freedom to practice independently, without
needing to have a faculty member present at all stages of learning a
skill. Additionally, if self-review is built in as a natural part of the
activity, some students will recognise the importance of these
essential life-long skills.
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Appendix 1. Reflective prompts built into OSATS
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Goals for next attempt:
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Appendix 2. Post study survey questions
Did you think this study/education was successful in teaching you to do the skill? No Not really Neutral Somewhat Yes
How comfortable were you learning to the procedure without an expert to guide

you?
Very un-
comfortable

Un-comfortable Neutral Comfortable Very
comfortable

Did the teaching session accommodate your learning style? No Not really Neutral Somewhat Yes
Biggest strengths of the teaching session/study Open response
Biggest weaknesses of the teaching session/study Open response
What did you learn from this activity/study? Open response
Any other comments? Open response
Which group: peer or expert, did you want to be in for learning how to do the

procedure? Why?
Open response

Would you have preferred to have some expert feedback in addition to the peer-
feedback?

No Attempts Some attempts Half the
attempts

Most
attempts

All attempts

If you wanted expert feedback in addition to peer-feedback, when would you like
it? - choose all that apply

All the way
through

Beginning (e.g. first
attempt)

End (e.g. last
attempt)

Middle First
half

Last
half

How comfortable were you reviewing/scoring your work with a peer? Very un-
comfortable

Un-comfortable Neutral Comfortable Very
comfortable
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