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IMPORTANCE Advancing surgical technology and decreasing resident learning hours have
limited exposure to perioperative training, necessitating more effective and efficient
perioperative teaching by faculty surgeons. Participation in collaborative efforts and process
improvement can change behaviors and enhance teaching.

OBJECTIVES To promote deliberate teaching of residents, change resident perception of their
teachers, and produce sustainable improvements by objectively measuring surgeons’
perioperative teaching performance.

DESIGN, SETTING, AND PARTICIPANTS This 3-phase observational study of surgeons’
perioperative teaching behaviors included university-based surgeons, general surgery
residents, and preclinical student observers and involved elective cases at a 600+ bed
tertiary hospital. Initially, we measured teaching behaviors by surgeons unaware of study
objectives, provided aggregate and confidential individual feedback, and developed
standardized preoperative briefings and postoperative debriefings. Phase 2 applied a
deliberate teaching model and reinforced behaviors with continuous process improvement
efforts (Plan, Do, Check, Act) and repeat observations. Phase 3 used resident prompts to
enhance teaching behaviors and demonstrate sustainability. Resident surveys conducted 3
times assessed perceptions of deliberate guidance by faculty when compared with national
benchmarks.

INTERVENTIONS Introduction of deliberate faculty preprocedural focusing and
postprocedural reinforcement to facilitate resident learning.

MAIN OUTCOMES AND MEASURES More frequent and complete perioperative teaching by
faculty and the perception of enhanced teaching by residents.

RESULTS Faculty more commonly and more completely performed the 10-step preoperative
briefings and postoperative debriefings (P < .001) during phase 2 (250% improvement over
baseline). Intraoperative teaching styles significantly improved and residents’
survey-reported assessments of faculty teaching improved over national data for describing
procedural steps (P = .02) and requests for resident self-evaluation (P = .006).

CONCLUSIONS AND RELEVANCE Objective recording of teaching behavior frequency
motivated adoption of deliberate guided teaching behaviors by surgeons, resulting in both
subjective reports by residents of more frequent teaching and objective recording of parallel
improvements. A deliberate focus on objectively assessing surgeon educators’ periprocedural
teaching may motivate improved teaching.
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S urgical proficiency comes with time, practice, gradu-
ated responsibility, and guided instruction.1-3 Case num-
bers have been the gold standard since Halsted intro-

duced the apprenticeship model.4-6 New challenges in surgical
education suggest this model is becoming outdated.7 Compli-
ance with external regulations and programmatic require-
ments requires extensive nonoperative time for faculty sur-
geons and residents. Advancing surgical technologies and
increased specialization add complexity to the curriculum, fur-
ther limiting resident operative exposure to both these new
case types (eg, robotics) and more traditional cases (eg, open
cholecystectomy).6 Heightened emphasis on operating room
efficiencies and perioperative safety processes, although im-
portant, may further diminish intraoperative teaching time.8-13

Reduced resident work hours and time for simulation train-
ing may also reduce intraoperative exposure, leaving many resi-
dents feeling unprepared to become independent
surgeons.6,14,15 Given these challenges, the traditional appren-
ticeship model alone may no longer adequately allow expert
surgeons the time to teach surgical proficiency to an appren-
tice in the same manner in which surgeons were traditionally
trained.7 Consequently, it has become increasingly desirable
that each resident operative experience include a deliberate,
structured, and effective educational interface with a teach-
ing surgeon.16 Surgical educators have long recognized the
problem of unstructured perioperative teaching and have de-
veloped instruments (eg, checklists and global rating scales)
to guide faculty, prescribing what should be taught and how
to assess proficiency.17-20 Faculty development courses have
been designed to assist surgeons in becoming better teach-
ers, but training is minimal and often lacks the consistent re-
inforcement needed to produce lasting change.1,3,5,21,22 Fur-
thermore, if surgeons are not actively involved in the
development of new approaches to teach or if the faculty lack
motivation to change, faculty buy-in is impaired and the best
intentions fall short of sustainable improvement.22,23 Despite
these efforts, reports continue that modern residents do not
believe that they are being taught as well as they would like
and nationally rate their attendings’ teaching as less effective
than attendings’ self-ratings.24-28

Therefore, today’s educators recommend effective delib-
erate perioperative instruction, exchanging pure discovery
learning for guided learning.21,29,30 The briefing, intraopera-
tive teaching, and debriefing model is one tool for guided dis-
covery learning, in which knowledgeable experts help train-
ees establish preoperative learning objectives based on the
student’s needs and then offer postoperative debriefings with
opportunities for self-reflection and feedback.29,31-33 Studies
that quantify surgeons’ communication styles and teaching be-
haviors into categories (eg, informing and questioning) have
offered further insight into how an expert imparts knowl-
edge and skills to a learner.1,3,5,16,34 Unfortunately, to our knowl-
edge, the actual impact these methods may have on teaching
performance in the operating room has not been systemati-
cally or consistently assessed.

Therefore, we began by objectively assessing current op-
erating room teaching behaviors, observing faculty surgeons
who were blinded to the study at that time. We recorded their

use of preoperative assessment and postoperative feedback,
as well as their intraoperative teaching styles. We hypoth-
esized that objectively measuring our teachers’ performance
and providing them with iterative feedback through proven
process improvement methods8,35-38 would promote deliber-
ate teaching and enhance the use of modeled teaching behav-
iors, as well as enhance residents’ perceptions of the quality
of our teaching. We further hypothesized that these efforts
could be sustained over time.

Methods
The study was conducted in 3 phases. During the initial phase,
surgeons consented to allowing students to observe their cases
but were blinded to study objectives. Baseline data were col-
lected, aggregate results reviewed with faculty and resi-
dents, and individual performance data confidentially shared
with each surgeon. Faculty then helped design a preopera-
tive briefing, including identification of resident learning ob-
jectives, and a postoperative debriefing. During the second
phase, the teaching model was implemented and serial obser-
vations of our faculty and residents were conducted over the
next 6 months with process improvement methods (Plan, Do,
Check, Act)38 applied to facilitate change. Aggregate results over
these 6 months were compared with baseline results from
phase 1. The third phase of study was initiated with a new aca-
demic year and included periodic observations (C.I.A. and 1
student) to replace the original students who were no longer
available to participate.

Study Participants
Eight students (5 premedical and 3 preclinical) attended train-
ing sessions to familiarize them with the operating room en-
vironment and enhance their observational skills. None had
previous exposure to the operating room. Students indepen-
dently completed the observation tool while observing 2 video
recordings of a surgeon and a resident interacting in a mock
operating room. One video exhibited good teaching behav-
iors and one portrayed poor teaching behaviors. The stu-
dents then met to compare scoring variations and rehearsed
various operating room scenarios until they were consis-
tently able to complete the tool with minimal variability. Stu-
dents were instructed to keep confidential both their instruc-
tions and the data they were collecting. To avoid any potential
bias, medical students entering their third year clerkships were
no longer used as observers. The Michigan State University in-
stitutional review board approved the study after discussing
ethical issues surrounding deception (blinded phase) and con-
fidentiality (individual performance).

Data Collection
Two faculty and 2 senior residents reviewed surgical29,31 and
education literature39 data reported on a previously vali-
dated survey instrument,24 and additional studies on learn-
ing and skill acquistion2,40,41 that compared pure discovery
learning with guided learning in nonmedical fields. We could
not identify a universal or standardized tool for measuring sur-
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gical teaching behavior in the operating room. An iterative pro-
cess was used by the group until agreement was reached on
components of a final observation tool that included the oc-
currence of 15 potential communication elements (6 style re-
lated and 9 procedural teaching style) occurring between the
resident and the surgeon during each operation (Table 1). Ten
components of a conceptual model developed by Roberts et
al29 to enhance learning in the operating room were chosen as
a framework for the surgeon to conduct a preoperative brief-
ing and a postoperative debriefing with their resident for each
case. Although Roberts’ model had not previously been vali-
dated to determine whether learning had actually occurred,
we elected to adopt the model and focus on introducing a pro-
cess (not unlike preoperative time-outs)42,43 that would en-
courage at least some form of communication between the at-
tending and the resident.

We conducted preliminary observational testing to clarify
the terms used. Then, observers were asked to record when
they heard the attending surgeon and the resident discuss any
of the 10 components of the preoperative briefing and post-
operative debriefing, as well as the intraoperative observable
behaviors (Table 1). The type of procedure, case duration, and
resident training level were also recorded. We validated our
observation tool by demonstrating low interobserver variabil-
ity. Twenty-one initial cases were observed by 2 students si-
multaneously using Cohen kappa, yielding a mean value of
0.78, indicating a very good agreement.44 The occurrence of
teaching behaviors before and after introduction of an inter-
vention was analyzed by χ2 (P ≤ .05).

Resident Surveys
General surgery residents were asked to complete a
26-question, previously validated, Likert-based survey24

regarding the frequency of deliberate perioperative teaching
guidance provided by faculty surgeons. This was done 3
times. The first survey occurred during our initial phase
prior to any feedback. The second survey was done after
study results had been unblinded to residents and surgeons

but before any planned intervention. The final repeat sur-
vey was completed 6 months later, at the end of the itera-
tive process-improvement cycle. Survey results were com-
pared via the Kruskal-Wallis test, seeking 95% confidence.
Our faculty had previously participated in the same pub-
lished survey, but we were unable to separate our surgeons’
responses from those of the larger group because of ano-
nymity. We chose not to do another baseline survey of our
own surgeons to avoid calling further attention to their
teaching practices and biasing our ability to objectively
observe baseline teaching behaviors during phase 1.

Results
We observed 263 electively scheduled operative cases on week-
days between 7:30 AM and 8:05 PM, representing 374 obser-
vation hours. Phase 1 included 38 participants (8 students, 11
surgeons, and 19 residents), and phase 2 included 8 students,
13 surgeons, and 20 residents. Sixty-three percent were com-
mon to both phases. Phase 3 included 2 observers, 11 sur-
geons, and 14 residents. Thirty-five percent of all participants
were common to all 3 phases.

Briefings and Debriefings
The briefing and debriefing elements (4 briefing and 6 debrief-
ing) were aggregated into a mean score of 10 possible teach-
ing elements (Figure). During phase 1, a 9-month baseline mean
(SD) of 2.73 (0.01) of the 10 elements occurred for each case ob-
served. During the following month, faculty received person-
alized confidential feedback of their teaching performance and
both surgeons and residents reviewed the aggregate data. In-
put was solicited from both groups to assist efforts to im-
prove the frequency of modeled teaching behaviors (bottom
of the Figure). Surgeons and residents were informed that stu-
dents would be returning to the operating room to observe ad-
ditional cases and would prompt surgeons for the desired be-
haviors if not witnessed.

Table 1. Comparison Between Incidence of Preoperative Briefing and Postoperative Debriefing Elements
in Phase 1, Phase 2, and Phase 3

%

P Value for
Yates-Corrected χ2

Phase 1:
Preintervention

(n = 124)

Phase 2:
Postintervention

(n = 95)

Phase 3:
New Interns

(n = 44)

Briefings

Patient history 51.6 82.1 100.0 <.001

Knowledge and past experience 25.0 75.8 84.1 <.001

Technique 43.5 91.6 100.0 <.001

Potential problems 16.1 71.6 97.7 <.001

Debriefings

Asked how case went 15.3 52.6 84.0 <.001

Asked what was learned 4.0 46.3 86.4 <.001

Asked what wants to improve on 7.3 22.1 81.8 <.001

Gave feedback 22.6 65.3 100.0 <.001

Stated what went well 8.9 49.5 97.7 <.001

Stated what needs improvement 11.3 30.5 93.2 <.001

Effective Perioperative Instructional Behavior Original Investigation Research

jamasurgery.com JAMA Surgery October 2013 Volume 148, Number 10 917

Downloaded From: https://jamanetwork.com/ on 11/12/2022



Overall, the mean number of 10 teaching elements
observed following intervention increased serially and sub-
stantially in parallel with phase 2 process-improvement
efforts. During the first month of reobservations, we
observed a 104% increase over baseline in the completeness
of briefings and debriefings performed. From that point
through the conclusion of phase 2 in June, we identified
gradual improvements in the completeness of our 10-step
process and the Plan-Do-Check-Act cycle was repeatedly
applied to monitor adherence to the recommended plan.
Faculty surgeons improved at a steady and similar rate in
the frequency and completeness of the 10-step process dur-
ing phase 2, demonstrating a gradual improvement until
June 2012 when a decline was observed. Faculty convened
to reevaluate efforts, suggesting we use a checklist for
incoming residents to record the number of steps discussed
with their surgeon, as well as the continuance of periodic
observations and progress reports. Phase 3 monitoring
began in July. During the next 4 months, the mean percent-
age of completion of the specified briefing and debriefing
elements by surgeons averaged 92.5%, demonstrating an
overall improvement of 239% compared with their preinter-
vention baseline scores. The need for observer prompting
declined steadily between January and June 2012 until the
need to prompt became unnecessary (Figure).

We also analyzed each briefing and debriefing element in-
dividually, comparing aggregate data collected during each
phase. Not only did the overall percentage of targeted ele-
ments discussed increase (Figure), but the mean (SD) percent-
age of preoperative briefing elements discussed increased from
33.9% (2.5) to 95.5% (1.5), while the mean (SD) percentage of
debriefing elements discussed increased from 10.6% (2.7) to
90.2% (2.5) (P < .001 for each, not shown). Indeed, we ob-
served a statistically significant increase in the use of every in-
dividual element (P < .001; Table 1).

Intraoperative Teaching
Our intervention also changed intraoperative teaching
behavior (Table 2). The general communication style of the
surgeon was significantly changed in 4 of 6 components. In
contrast, we observed a statistically significant decline in
the incidence of idle or unstructured conversation between
the student and teacher during each case (P < .001). Sur-
geons improved significantly in all elements of procedure-
specific teaching behaviors except talking a resident
through the steps of a procedure (which was already 89.5%
at baseline).

Resident Surveys
Although many of our residents had participated in our pre-
viously published national survey of resident perceptions of
faculty perioperative teaching,24 we had graduated a class
of residents and acquired new interns since that study.
Therefore, we resurveyed our current residents 3 times:
once during the baseline period, once prior to implementa-
tion of the intervention, and again at the conclusion of the
study, comparing these results with the national study
(Table 3). Only nonverbal feedback (P = .03) was identified
by our residents at baseline as occurring more frequently
than had been reported in national results. The January
repeat survey did not demonstrate any difference in resi-
dent perceptions of faculty teaching or attitudes from the
previous baseline (data not shown). However, when the
November preintervention survey results were compared
with responses received at the conclusion of the study, our
residents reported a statistically significantly higher fre-
quency in the incidence of faculty describing procedural
steps and asking residents to evaluate their own perfor-
mance. In addition, significant improvement over national
survey results was identified in 6 other survey questions,
following intervention.

Figure. Three Phases of the Study
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Discussion

By offering and motivating adoption of a preoperative and post-
operative educational briefing/debriefing structure, we not only
were able to consistently remind faculty surgeons that they
needed to teach, but we also reminded residents what they
needed to learn. Reminders have been studied in other at-
tempts to change physician clinical behavior with mixed
results,1,45,46 but here we not only added a reminder but
changed the culture so that participants reminded them-
selves. By combining a continuous process improvement ap-
proach with confidential objective individualized feedback, we
achieved substantial, progressive, and sustainable improve-
ment in both the frequency of desirable preoperative and post-
operative teaching behaviors by faculty and the frequency of
desirable behaviors during the procedure itself. Further-
more, the progressive increase in these theoretically desir-
able teaching behaviors was accompanied by a substantial and
statistically significant improvement in resident perceptions
of teaching by their faculty.

Fundamental to our success was the collection of objec-
tive baseline data followed by a nonpunitive approach of pro-
viding individual feedback results to each surgeon regarding
their performance. We challenged our faculty that the results
of our local resident survey suggested that they were no bet-
ter than the national average, and following our multifaceted
approach to change, we observed an improvement in teach-
ing behaviors of nearly 250% over baseline. We capitalized on
the fact that our surgeons knew they were being watched and
used this as a tool for change, unlike many studies where the
Hawthorne effect is considered an unavoidable observation
bias.47,48 We also demonstrated our commitment to promot-
ing lasting change by paying close attention to monthly re-
ports and seeking surgeon input to continue the momentum

over time. Whether these changes can be sustained over even
longer periods remains an open question awaiting further
study.

Establishing preoperative briefings to identify learning ob-
jectives also changed intraoperative behaviors. We observed
less idle or unstructured conversations and more deliberate
teaching. In addition, the faculty was observed to more fre-
quently direct their intraoperative teaching and procedural
teaching styles to meet the residents’ learning needs. For ex-
ample, when a resident identified a personal learning objec-
tive to improve his dissection technique during thyroidec-
tomy, intraoperative instruction sought to teach the learner
new approaches (eg, consider a right angle). The debriefings
that we used concluded the learning cycle by connecting the
learners’ specific needs with the expert’s evaluation. In the thy-
roid case described here, the resident indicated he had been
“too rough” with the tissues and the surgeon followed with a
demonstration of deliberate, precise hand motions. We be-
lieve that the combined effect of structured briefings and de-
briefings and the introduction of student-directed intraopera-
tive learning objectives focused our surgeons on resident
learning needs and made them better teachers.

The gradual adoption of the briefing/debriefing model also
reminded residents what they needed to learn. The new gen-
eration of residents is more heterogeneous than their prede-
cessors, with different learning needs.49 Residents were asked
to participate in their own learning and identify personal weak-
nesses, focus their learning where they perceived it to be most
needed, and reflect on their operative performance. This new
process was initially uncomfortable and awkward for both resi-
dents and surgeons, but as deliberate teaching became rou-
tine, the discomfort soon dissipated. Studies have shown that
residents may not easily recognize educational experiences
when they see them.24 However, the consistency in our ap-
proach to teaching resulted in residents equating the instruc-

Table 2. Comparison Between Incidence of Intraoperative Teaching Styles and Behaviors in Phase 1 and Phase 2

%

P Value for
Yates-Corrected χ2

Phase 1:
Preintervention

(n = 124)

Phase 2:
Postintervention

(n = 95)

General communication style

Converses with resident 90.3 71.6 <.001

Answers questions 71.0 90.5 <.001

Stacks questions 4.0 29.5 <.001

Jokes with resident 36.3 52.6 .02

Closed-ended questions 59.7 49.5 .17

Open-ended questions 40.3 50.5 .17

Procedural teaching style

Demonstrates technique 45.2 88.4 <.001

Encourages 48.4 76.8 <.001

Uses nonverbals 3.2 23.2 <.001

Gives warnings 24.2 75.8 <.001

Offers constructive feedback 33.9 63.2 <.001

Uses profanity 2.4 11.6 .01

Talks through steps 89.5 95.8 .07

Offers destructive feedback/rebukes 0.0 4.2 .07
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tion provided to enhanced educational effort by faculty. In fact,
when our interns asked surgeons to complete the briefings and
debriefing checklist, they viewed our process as the norm, not
as a research experiment.

Despite our documentation of more frequent good teach-
ing behavior, it must be acknowledged that we cannot pre-
sent objective data that our trainees have experienced better
learning. The assessment of skill acquisition in a complex sur-

Table 3. Resident Perceptions of Perioperative Teaching by Faculty Prior to and Following Intervention
and When Compared With a Previously Validated Instrument

Median (Range)

P Valuea

National
Residents,

February 2010
(n = 320)

Preintervention
MSU Residents,
November 2011

(n = 19)

Postintervention
MSU Residents, 2012

January
(n = 20)

June
(n = 21)

Based on my experience,
my attending

Asks of my previous
experience

3 (1-5) 3 (2-5) 4 (1-5) 4 (2-5) .16

Assesses knowledge of
the procedure

3 (1-5) 4 (1-5) 4 (1-4) 4 (2-5) .26

Assesses knowledge of
indications

3 (1-5) 3 (2-5) 3.5 (2-4) 4 (2-5) .35

Asks me to describe steps
of procedure

3 (1-5) 3 (1-5) 3 (1-4) 3 (1-5) .14

Describes steps if I am
unfamiliar with steps

3 (1-5) 3 (1-5) 4 (1-5) 4 (1-5) .02b

Asks me to describe
critical/key points

3 (1-5) 3 (1-5) 3 (1-5) 4 (1-5) .04c

Assesses my knowledge
of potential
complications

3 (1-5) 3 (1-5) 3 (1-5) 3 (2-5) .34

Explains/states expected
outcomes

3 (1-5) 4 (1-5) 3 (1-5) 4 (2-5) .07

Allows me to perform
where I was qualified

4 (1-5) 4 (2-5) 4 (2-5) 4 (3-5) .77

Provides frequent verbal
feedback

3 (1-5) 3 (1-5) 3 (1-5) 4 (2-5) .03c

Provides frequent
nonverbal feedback

4 (1-5) 4 (2-5) 4 (1-5) 4 (3-5) .009c

Explains what is expected
if I lack knowledge

3 (1-5) 3.5 (2-5) 3 (2-5) 3 (1-5) .33

Explains why taking over
if I am not technically
able

3 (1-5) 3 (2-5) 3 (2-5) 3 (1-5) .56

Explains other reasons
why I could not continue

3 (1-5) 3 (1-5) 3 (2-5) 3 (1-5) .32

Discusses scientific
information

3 (1-5) 3 (2-5) 3 (1-5) 3 (2-5) .37

Explains why if a
technical error occurs

4 (1-5) 3.5 (1-5) 3 (2-5) 4 (3-5) .56

Discusses how to avoid
technical errors if occur

4 (1-5) 3.5 (2-5) 3 (2-5) 4 (2-5) .50

Allows adequate time for
me to learn

4 (1-5) 4 (2-5) 4 (2-5) 4 (2-5) .93

Encourages me
to/comfortable asking
questions

4 (1-5) 4 (3-5) 5 (3-5) 5 (2-5) .11

Confirms I understood
the procedure

3 (1-5) 4 (2-5) 4 (1-5) 4 (2-5) .001d

Confirms I understood
postoperative
management

4 (1-5) 4 (2-5) 4 (2-5) 4 (3-5) .09

Confirms I understood
potential complications

3 (1-5) 3 (2-5) 3 (2-5) 4 (1-5) .13

Asks me to evaluate my
performance

2 (1-5) 2 (1-5) 3 (1-5) 3 (1-5) .006b

Provides clear feedback
on my performance

3 (1-5) 3 (1-4) 3 (1-5) 3 (2-5) .03c

Feedback is helpful 4 (1-5) 4.5 (1-5) 4 (2-5) 4 (3-5) <.001c

And I have positive
relationships

4 (2-5) 4 (3-5) 4 (2-5) 4 (3-5) .48

Abbreviation: MSU, Michigan State
University.
a If the P value was significant, the

Bonferroni-adjusted z value test was
used to determine differences
between individual medians.

b The median for the June 2012
resident group was significantly
higher than for the national resident
group or the 2011 resident group;
there was no statistically significant
difference between the median for
the June 2012 resident group vs the
January 2012 resident group.

c The median for the June 2012
resident group was significantly
higher than for the national resident
group; there was no statistically
significant difference between the
median for the June 2012 resident
group vs the January 2012 resident
group, or for the median for the
June 2012 resident group vs the
2011 resident group.

d The median for the January 2012
resident group was significantly
higher than for the national resident
group; there was no statistically
significant difference between the
median for the January 2012
resident group vs the June 2012
resident group, or for the median
for the January 2012 resident group
vs the 2011 resident group.
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gical environment remains a problem for all surgical training.
As a discipline, we remain uncertain about how resident learn-
ing actually occurs or how to prove it. However, the teaching
behaviors that we have increased have been shown to pro-
mote learning in other environments.21,22,33,34 Furthermore,
in parallel with the increases in preoperative, intraoperative,
and postoperative teaching behaviors by the faculty that we
achieved, our residents not only responded that they were
being taught more often than had occurred before the inter-
vention, but also now rated their educators as significantly bet-
ter than those described in the national survey results. Al-
though improvements in resident perceptions are admittedly
subjective, such improvements are themselves valuable.

Of significant importance to our success was our ability to
recognize the value of investing in individuals who were will-
ing to alter behaviors, as well as understanding change and pro-
cess improvement principles. Furthermore, by preferring in-
trinsic rather than extrinsically determined motivators, we
appealed to attendings’ values as educators and promoted a
collective culture of change. As Centra50 described factors nec-
essary to improve teaching, we found that by objectively and
confidentially assessing our faculty, we were able to provide
attending with new and credible knowledge about their per-
sonal teaching behaviors not previously available through stan-
dard faculty evaluations. We introduced proven teaching strat-
egies, used faculty input to tailor our planned interventions,
and reinforced their efforts by continuous feedback38 on the
plan they had established. By understanding change pro-
cesses, we were able to refocus and regain momentum, par-
ticularly when our improvement efforts declined in June, when
we were reminded of just how quickly process improvement
efforts can fail if left unmonitored. For example, data re-
ported from our observers in June indicated that prompting
the surgeons to conduct briefings and debriefings had be-
come unnecessary. On further review, we realized that the de-
cline reflected not a lack of prompting, but less complete brief-
ings and debriefings. Once this drop-off was recognized, faculty
and residents elected to complement student prompting with
resident prompting using a checklist that served as a visual
prompt to faculty to have a conversation with their resident
before and following each case. Each surgeon who was given
a form agreed to complete it, and over the next several months,
residents reported that the frequency and thoroughness of each
briefing and debriefing improved whether the visual paper
prompt was brought to the surgeon’s attention. We believe this
combination of prompting approaches contributed to the sus-
tainability of our efforts.

Certainly, this study has limitations. The loss of one-
third of our study participants during phase 2 could have
biased our results. However, when we reanalyzed the data
including only those participating in both phases, we still
found statistically significant improvements in both the
number and completeness of briefings and debriefings fol-
lowing the intervention (data not shown). It is also possible
that deliberate perioperative teaching may have occurred
outside the view of student observers, leading us to under-
estimate faculty teaching. However, our observers clearly
documented even more teaching after our intervention
cycle. Moreover, the fact that our residents perceived more
teaching by surgeons following the intervention suggests
that this change in observed teaching behavior was mean-
ingful to our trainees. We did not assess whether resident
year of training or case complexity influenced our results
because this would have required a much larger case vol-
ume for statistical reliability, as well as an objective and
standardized index of case complexity. However, the extent
to which these affect optimal modalities for perioperative
education remains an important subject for future research.
Teaching during elective daytime cases certainly may have
differed from teaching during emergencies at night. Finally,
the sustainability of our momentum is no trivial matter, and
the continuous use of students for observation purposes is
not feasible. However, by keeping the topic of perioperative
teaching alive at multiple venues (eg, faculty meetings and
grand rounds) and continuing with episodic random moni-
toring, we believe we can maintain our momentum and
continue to improve our culture.

Viable alternatives to the time-honored apprenticeship
model of surgical training have yet to be developed, although
the challenges faced by today’s educators require us to tran-
sition from pure discovery learning to guided learning. We were
able to both define a method to motivate such a transition and
create sustained improvement in its adoption, at least across
2 different academic years. Objective recording of teaching be-
haviors’ frequency and style, serial feedback, and process im-
provement efforts motivated the gradual adoption of deliber-
ate guided teaching behaviors by surgeons, resulting in both
more frequent and complete teaching and improved subjec-
tive perceptions of faculty teaching by residents. Although ev-
ery residency is different, the combination of resident percep-
tions and validating objective data can motivate any surgeon
to improve his or her teaching if given the opportunity. In the
end, it may not matter how we improve our teaching behav-
iors, only that we do.
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