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Abstract

Purpose Intraoperative teaching is a critical component of surgery residents’ education. Prior efforts to guide faculty on
best intraoperative teaching practices have failed to address potential differences in the needs of the junior versus senior
resident in the operating room (OR). The objective of this study was to determine the qualities of effective intraoperative
teachers from the resident’s perspective based on their level of training.

Methods Using constructivist grounded theory methodology, categorical general surgery residents of the same post graduate
year (PGY) participated in five focus groups to explore their opinions regarding intraoperative faculty teaching strategies.
Focus group discussions were recorded, transcribed, and coded in an iterative process. Emerging themes were identified,
along with corresponding sub-themes.

Results Thirty-nine general surgery residents participated in the focus groups from June to August of 2021. PGY4 and PGY5
residents were considered “senior residents” and PGY1-3 “junior residents.” Senior residents preferred to be allowed to
struggle before takeover and valued intentional faculty silence, whereas junior residents disliked silence and appreciated
active guidance while operating. Furthermore, while junior residents reported frequent harassment by ancillary staff in the
OR without faculty intervention as contributing to a negative learning environment, this was not a factor for senior residents.
Conclusion We identified important differences in the attributes of effective teachers from the perspective of junior ver-
sus senior residents which may guide faculty teaching to be the most relevant to the needs of their learners. It is critical for
faculty surgeons to be trained to identify harassment and intervene effectively.

Keywords Intraoperative teaching - Surgery resident - Resident training - Faculty development - Qualitative research

Introduction

The goal of surgical residency is to train knowledgeable and
technically competent surgeons. An essential component of
this training is intraoperative teaching. A recent system-
atic review demonstrated that, while most surgeons do not
receive formal training on how to teach, interventions that
improve intraoperative teaching benefit both faculty and
trainees [1].
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Current guidance on best practices in intraoperative
teaching are often developed using master surgeon educators
and neglect to include the perspective of the learner [2—4].
Studies have shown that there are considerable discrepancies
between attending and resident perceptions of intraopera-
tive teaching [5—8]. Therefore, it is imperative to examine
surgery residents’ experiences and preferences regarding
intraoperative teaching to have a more complete depiction of
the learner’s needs. To date, no study has described the dif-
ferences in intraoperative teaching that junior level residents
require when compared to their more senior colleagues.

The objective of this study was to determine the pre-
ferred qualities of effective intraoperative teachers from the
resident’s perspective based on their level of training.
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Methods
Study design

From June through August 2021, focus groups were held
with categorical general surgery residents at a single, large
academic institution. This study was assessed by the Institu-
tional Review Board and was deemed to be exempt from full
review. Focus groups were led by two surgical residents: AC
was from another surgical program and had no prior rela-
tionship with the focus group participants, whereas DD was
a surgical resident at the study institution. Both focus group
facilitators had prior training in leading focus groups, quali-
tative methodology, and had taken dedicated time to study
surgical education. Interview questions were developed and
reviewed by an expert in qualitative methods (KL) and later
piloted with a multi-disciplinary surgical education group
(Supplement 1) [9].

All clinically active, categorical general surgery resi-
dents were approached through email and asked to join
focus groups to explore their experiences and preferences of
intraoperative teaching. Participation was voluntary. Focus
groups were held with each class of residents based on their
post graduate year (PGY) and occurred after their weekly
protected educational time. Discussions were recorded using
ZOOM™ (Zoom Video Communications, Inc, San Jose,
CA) and subsequently underwent targeted transcription by
the authors (AC and DD). No repeat focus groups took place.
Audio was evaluated and field notes taken after the focus
groups were completed.

Data analysis

A single coder was employed (AC). Codes were developed
using an inductive framework and transcripts were coded
using grounded theory methodology. Prior thematic analysis
of the focus groups defining the overall qualities of an out-
standing intraoperative teacher was used as the conceptual
framework to evaluate differences in preferences between
junior and senior residents [9]. Utterances from each focus
group were categorized into its corresponding theme/sub-
theme, noting the source focus group as either junior or

Table 1 Focus group demographics and attendance by cohort

senior. Junior residents were defined as PGY1-3 and senior
residents were PGY4 and 5. Each theme was then evaluated
for differences between the two cohorts. Microsoft Excel
and OneNote (Microsoft Corporation, Redman, WA) were
used to manage the data and perform the analysis. In the
presentation of the themes within this manuscript, the terms
“more commonly” and “most residents” represents times
during the focus groups when several participants uttered
agreement with the person talking or when the same senti-
ment was mentioned by multiple classes of residents within
a group (junior or senior).

The findings of this analysis were then presented back
to focus group participants, in addition to surgical faculty.
This was presented in a grand rounds format and all poll
responses were anonymous. All surgeons present were
teaching faculty and actively participate in the training of
surgical residents of all levels. They were invited to listen
to preliminary results of ongoing research projects. Resi-
dents and faculty were asked if they had any questions and
given the opportunity to voice any concerns. In addition,
the faculty and residents were queried separately on their
experience in the operating room (OR) using an anonymous
e-voting platform. The study followed the reporting stand-
ards of the COnsolidated criteria for REporting Qualitative
research (COREQ) checklist.

Results

A total of 5 focus groups were held with 39 general surgery
residents (80% participation). Two focus groups were held
with 14 senior residents and 3 focus group with 25 junior
residents. The junior cohort was comprised of 56% female
residents and the seniors had 36% female. Demographics are
presented in Table 1. There were no participants who asked
to be removed from the study. Three themes were identified
where there was divergence in junior versus senior-level resi-
dents’ intraoperative teaching preferences.

Creating a safe learning environment

The first theme related to faculty creating a sense of psy-
chological safety for the learner by cultivating a culture

Focus Group Mean Participants per Mean Duration,

Sex (Female)

Reason for not participating

Cohort Focus group minutes N (%)

(N, total)

Junior 9 51.3 14 (56) 3 residents on night float, 2 residents on vacation
(25)

Senior 7 49 5(36) 2 residents with conflicting clinical duties, 3
(14) residents on vacation

@ Springer



Global Surgical Education - Journal of the Association for Surgical Education (2022) 1:70

Page3of9 70

of mutual respect with the OR team, thus creating a safe
learning environment. Both junior and senior residents
highlighted the importance of this faculty behavior in a
good teacher. However, junior level residents reported
significant and frequent conflicts with scrub technologists
and circulating nurses (Table 2). They described numerous
scenarios where OR staff belittled them, refused to hand
them instruments, and even cursed and yelled at them, a
behavior typical of bullying. The residents described how
this phenomenon negatively impacted their ability to learn
in the OR and minimized their ability to gain confidence
in speaking up in the OR. For example, a PGY2 resident
said: "It can really add to your anxiety, when I ask for an
instrument. Like I'm mad that I made something bleed, the
attending is mad I made something bleed, you [surgical
tech] are not giving us what we want and it's still bleed-
ing. I just feel like 'l just want this to end!' I don't need
this to add to it." Junior residents from multiple classes
described these negative interactions without prompting
from the focus group facilitators. Furthermore, while resi-
dents admitted that these situations occurred more com-
monly with female residents, male colleagues also voiced
similar experiences.

Notably, most residents reported they had never expe-
rienced an attending step in and support them in these
situations. A single resident described an instance when an
attending acknowledged the scrub technologist’s aggres-
sive behavior: "I've had [attending step in] happen once
where the scrub was clearly just being obnoxious, and
the attending said to me 'Don't worry about it, just ignore
it." It was nice when the attending had my back." -PGY2
While the attending failed to directly mitigate the behav-
ior, recognizing it occurred helped the resident feel vali-
dated and supported. Residents felt that because they may
only be on service for a month and OR staff often have
long-term relationships with the faculty, the attending sur-
geon is more invested in maintaining the working relation-
ships with the scrub technologist and circulating nurse.
The residents also described that when attendings model
good leadership and create a culture of mutual respect, this
is reciprocated by everyone in the room and a safe learning
environment is established (Table 2).

When these data were presented to the department,
exploring faculty and resident experience with bullying
in the OR, 9/15 (60%) of faculty indicated that they had
witnessed a resident being bullied by OR staff. In contrast,
11 (100%) of residents, both junior and senior, had experi-
enced being bullied by OR staff, even though none of the
senior-level residents reported this as an issue during the
focus groups.

Instructional approach

Another theme involved the attending’s instructional
approach, specifically the use of intentional silence
(Table 2). Resident opinions diverged related to this; sen-
ior residents greatly appreciated when an attending sur-
geon was quiet and refrained from telling them each step.
It encouraged them to think critically about the operation
and tested their knowledge of the steps. In contrast, silence
while operating with junior residents created significant
anxiety. Junior residents did not feel they had the fund of
knowledge, experience, and/or confidence to go through
an operation without direct verbal guidance.

Similarly, a second subtheme within instructional
approach acknowledged the utility of didactics during an
operation (Table 2). Junior residents, when assisting or
observing a case, appreciated micro-teaching moments
employed by attending surgeons. They reported feeling
more engaged and especially valued when surgeons would
discuss hypothetical emergency situations relevant to the
present operation. However, junior residents recognized
their own limitations and reported being unable to process
these teaching moments if they were directly performing
technical skills. A PGY3 said, “I like when people use
down time in the OR to teach, but the times when you're
doing a hard move and having a high-level conversation
about patient care decision making, it feels like something
gets lost." In contrast, senior residents reported that often-
times the intraoperative lectures given by faculty were not
appropriately challenging enough and did not stimulate
higher level critical thinking. A PGYS resident said, “Dr.
X takes you through a case like you don't know any of
the anatomy of the case, takes you through each step and
describes it like you don't know anything- that's good for
junior resident.” Moreover, senior residents reported a
phenomenon where faculty would compensate not hav-
ing the resident technically participate in the case with
an abundance of didactics. This was not appreciated at
the senior level. Faculty that treated the senior residents
more as colleagues and involved them in the intraopera-
tive decision making by vocalizing the thought process
was considered more effective. A PGY4 said, “Out loud
problem solving, makes you feel like a colleague, like you
are taking part of the operation. He asks, ‘what are our
other options?’, ‘Are you ok with this plan?’ He makes it
a discussion.”

A third subtheme within instructional approach was
related to the tactic of attendings physically moving a resi-
dent’s hands; junior residents generally perceived this as an
effective teaching strategy (Table 2). While significant vari-
ability was noted in resident opinions on whether they liked
this approach, all agreed it was a useful method for teaching
tension and pressure on tissues.
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Junior residents also appreciated when faculty explained
reasons for their operative choices (Table 2). They found
it helpful for understanding why faculty have different
preferences and learning which situations require various
techniques. Residents often encountered faculty who took
a more authoritarian approach to teaching, but they found
that these experiences left them with considerable gaps
in their knowledge. Senior residents did not report these
strategies when describing their preferences of intraopera-
tive teaching.

Discernment of resident needs

Senior residents brought a unique perspective to manag-
ing expectations. They expressed preference for attend-
ings whose actions and desires were predictable as this
enhanced their learning. When a faculty was able to com-
municate clear expectations and keep them consistent
across multiple encounters, residents felt they were more
likely to learn and succeed (Table 2). Residents felt that
they were in a futile situation when faculty changed their
expectations from case to case. Residents felt that they
would change their behavior based on initial feedback,
however, they would then receive contradictory feedback
from the same attending. This left them feeling like there
was no path to success. Junior residents did not report this
as a preference.

Senior residents also highly valued when faculty allowed
them the opportunity to fix their own errors when appropri-
ate (Table 2). This opportunity not only solidified how to
technically perform the task correctly, but also gave them
confidence in their ability to fix problems they may encoun-
ter when operating independently. While junior residents
also appreciated patience in their faculty teachers, they did
not have the same expectation for fixing more complex
problems.

Lastly, residents defined autonomy differently between
cohorts. While senior residents were more often focused on
technical autonomy during performance of the operation,
junior residents saw case preparations and asking for instru-
ments as moments when they could experience autonomy
(Table 2). In addition, junior residents felt that by operating
with a chief resident, they were able to experience autonomy
by proxy; meaning, they felt more responsibility for the case
in these situations. They were able to learn more about the
benefits of good exposure and challenges of being a good
assistant. Although it was often more difficult to operate
with a chief, due to the less-than-ideal exposure or set up,
junior residents reported that they were more likely to be
given a chance to perform maneuvers during a case with
a chief resident, compared to an attending, who often rel-
egated the junior residents to an assistant only role.

Discussion

This study identified significant variation in resident pref-
erences regarding the attributes of an effective teacher
based on resident level which may guide faculty in adjust-
ing their teaching to individual learner needs. Our results
suggest that junior residents often get bullied by more
experienced ancillary staff in the OR. Attending surgeons
need to be aware of this issue and support residents when
it occurs in order to promote a safe learning environment.
Further, faculty should be aware that intentional silence
when working with a senior resident may help increase
confidence in their knowledge and skillset. However, jun-
ior residents may require more vocalization and direct
guidance during the operation, including explanation of
operative choices and physically moving their hands to
demonstrate correct technique.

As senior residents often work with the same faculty
multiple times over the course of a rotation, consistency
and predictability of faculty needs and expectations are
important with this level of residents. In addition, allowing
senior residents the chance to correct their own technical
errors may increase their confidence and ability to perform
during independent practice. Senior residents’ apprecia-
tion of silence while operating or being allowed to strug-
gle was not rooted in a desire to avoid correction or tech-
nique adjustment. Rather, senior residents reported value
in independent problem solving, or autonomy of thought,
under the guidance and safety of a present faculty member.
The experience of doing a procedure without being told
the steps was an effective experience to build their confi-
dence. Lastly, autonomy is a critical component of resident
development and by allowing a junior resident to operate
with the chief resident, faculty can enable junior residents
to feel the responsibility of the operating surgeon while
continuing to have appropriate oversight.

There is a paucity of evidence regarding the impact of
resident level on their intraoperative teaching preferences.
Prior survey-based studies, investigating the difference in
intraoperative teaching perceptions between attendings
and residents, were unable to detect a difference between
junior and senior residents [6, 7]. Similarly, Vollmer et al.
used a survey to compare intraoperative teaching strategies
between faculty and residents [8]. In a subgroup analysis
comparing junior versus senior residents, junior residents
reported that they were more likely to receive spontaneous
lectures regarding the case from the faculty than senior
residents [8]. There was no further analysis on the effi-
cacy or desirability of this teaching strategy within this
study, however, the junior residents in our study valued
this teaching strategy more than senior residents. Kissane-
Lee et al. found that junior level residents preferred an
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explanatory leadership style in the OR [10]. This is con-
sistent with our findings that junior residents prefer a more
involved explanation of operative decision making. As a
resident matures, faculty should increase the complexity
of questions and discuss the nuances of the operation in a
way that promotes collegiality surrounding operative deci-
sion making.

An unanticipated finding from this study was the impor-
tance of creating a safe learning environment for junior resi-
dents, free from bullying from OR staff members. While
workplace bullying is, unfortunately, not an unknown phe-
nomenon in surgery, it is typically committed within the
hierarchy of surgery [11]. However, as our study suggested,
junior residents may be especially vulnerable in their interac-
tions with non-physician healthcare workers. Psychological
safety within the medical learning environment is defined as
the mitigation or exacerbation of risk the learner must take
to learn medicine [12]. In a safe learning environment, the
trainee will feel secure to ask questions and fully engage in
the learning process. How faculty respond to learning behav-
iors, such as making a mistake, is critical to the creation of
a psychologically safe learning environment [12]. Several
studies within medical education have shown the importance
of a safe learning environment for the development of train-
ees [13-16]. However, we were unable to find any reports of
this phenomenon within surgical education literature. To the
best of our knowledge, this is the first report highlighting the
importance of psychological safety within the OR. Further-
more, it is critical that surgeon educators understand psy-
chological safety in the OR is not only fostered by a healthy
interpersonal relationship between the faculty and resident
but is also impacted by the other interpersonal dynamics the
learner experiences within the OR team.

Elimination of bullying and promotion of a psychologi-
cally safe learning environment in the operating room needs
to start with the attending surgeon. It is possible, however,
that since most faculty experienced intimidation and bul-
lying during their training [17], they may have become
desensitized and might not register when it occurs. Fur-
thermore, they may not even recognize it as a hindrance to
effective intraoperative teaching. Gostlow et al. conducted
video assessments of simulated operating rooms in which
harassments took place [18]. Trainees were more likely to
identify situations in which harassment was taking place and
intervene. Surgeons had no response in 30% of harassment
scenarios [18]. Faculty development efforts need to include
strategies for the accurate identification of workplace bully-
ing and training on how to effectively intervene.

This study was not without limitations. The focus group
facilitators were surgical residents and, as such, have associ-
ated biases of being trainees. Nevertheless, this characteris-
tic may have allowed the focus group participants to speak
more freely than if they were interviewed by a more senior
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member of the research team. While residents reported being
affected by the bullying from the ancillary staff in the OR,
the true frequency of this phenomenon is unknown; how-
ever, these events had a profound impact on junior residents
and created anxiety when returning to the OR. Furthermore,
organizational culture was not independently explored. This
study was conducted at a single, academic institution and
represents the experiences of those surgical residents and
may not be generalizable to all surgical residents.

In conclusion, we identified important differences in the
attributes of effective teachers from the perspective of junior
versus senior residents which may guide faculty’s teaching
to be the most relevant to the needs of their learners. Junior
residents require more guidance and explanation during a
case, while senior residents benefit from intentional silence.
Importantly, junior residents are vulnerable to bullying in
the OR, which impedes the establishment of a safe learn-
ing environment. Faculty should be taught how to identify
harassment in the OR and be given guidance on how to inter-
cede. By addressing the bullying that occurs in the operating
room, surgeons can create a psychologically safe learning
environment and may mitigate a considerable source of
stress and burnout in their residents.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s44186-022-00076-3.

Funding Dr. Stefanidis receives research support from Becton Dick-
inson and Intuitive, not in connection to this project.

Declarations

Conflict of interest The other authors have no financial disclosures,
and this study did not receive any funding.

References

1. Timberlake MD, Mayo HG, Scott L, Weis J, Gardner AK. What
do we know about intraoperative teaching?: A systematic review.
Ann Surg. 2017;266(2):251-9. https://doi.org/10.1097/SLA.
0000000000002131.

2. DaRosa DA, Zwischenberger JB, Meyerson SL, et al. A theory-
based model for teaching and assessing residents in the operating
room. J Surg Educ. 2013;70(1):24-30. https://doi.org/10.1016/j.
jsurg.2012.07.007.

3. Roberts NK, Williams RG, Kim MJ, Dunnington GL. The brief-
ing, intraoperative teaching, debriefing model for teaching in the
operating room. J Am Coll Surg. 2009;208(2):299-303. https://
doi.org/10.1016/j.jamcollsurg.2008.10.024.

4. Torbeck L, Dunnington G. Development of a peer review of
operative teaching process and assessment tool. Am J Surg.
2021;221(2):263-9. https://doi.org/10.1016/j.amjsurg.2020.08.
049.

5. Chen XP, Williams RG, Smink DS. Do residents receive the
same OR guidance as surgeons report? Difference between resi-
dents’ and surgeons’ perceptions of OR guidance. J Surg Educ.
2014;71(6):e79-82. https://doi.org/10.1016/j.jsurg.2014.04.010.


https://doi.org/10.1007/s44186-022-00076-3
https://doi.org/10.1097/SLA.0000000000002131
https://doi.org/10.1097/SLA.0000000000002131
https://doi.org/10.1016/j.jsurg.2012.07.007
https://doi.org/10.1016/j.jsurg.2012.07.007
https://doi.org/10.1016/j.jamcollsurg.2008.10.024
https://doi.org/10.1016/j.jamcollsurg.2008.10.024
https://doi.org/10.1016/j.amjsurg.2020.08.049
https://doi.org/10.1016/j.amjsurg.2020.08.049
https://doi.org/10.1016/j.jsurg.2014.04.010

Global Surgical Education - Journal of the Association for Surgical Education (2022) 1:70

Page90of9 70

6.

10.

11.

12.

Rose JS, Waibel BH, Schenarts PJ. Disparity between resident
and faculty surgeons’ perceptions of preoperative preparation,
intraoperative teaching, and postoperative feedback. J Surg Educ.
2011;68(6):459-64. https://doi.org/10.1016/j.jsurg.2011.04.003.
Butvidas LD, Anderson CI, Balogh D, Basson MD. Disparities
between resident and attending surgeon perceptions of intraopera-
tive teaching. Am J Surg. 2011;201(3):385-9. https://doi.org/10.
1016/j.amjsurg.2010.08.027.

Vollmer CM Jr, Newman LR, Huang G, Irish J, Hurst J, Horvath
K. Perspectives on intraoperative teaching: divergence and conver-
gence between learner and teacher. J Surg Educ. 2011;68(6):485—
94. https://doi.org/10.1016/j.jsurg.2011.05.010.

Collings, Amelia T., Dominique Doster, Kristin Longtin, et al.
“Surgical resident perspectives on what constitutes an outstanding
intraoperative teacher: A qualitative analysis.” Annals of Surgery.
(under review)

Kissane-Lee NA, Yule S, Pozner CN, Smink DS. Attend-
ing surgeons’ leadership style in the operating room: compar-
ing junior residents’ experiences and preferences. J Surg Educ.
2016;73(1):40—4. https://doi.org/10.1016/j.jsurg.2015.08.009.
Ling M, Young CJ, Shepherd HL, Mak C, Saw RP. Workplace
Bullying in Surgery. World J Surg. 2016;40(11):2560-6. https://
doi.org/10.1007/s00268-016-3642-7.

Bynum WE, Haque TM. Risky business: psychological safety and
the risks of learning medicine. J Grad Med Educ. 2016;8(5):780-
2. https://doi.org/10.4300/JGME-D-16-00549.1. PMID:28018550;
PMCID:PMC5180540.

13.

15.

16.

17.

18.

Torralba KD, Loo LK, Byrne JM, et al. Does psychological safety
impact the clinical learning environment for physician residents:
results from the VA’s Learners’ Perceptions Survey. J Grad Med
Educ. 2016;8(5):699-707.

. Appelbaum NP, Dow A, Mazmanian PE, et al. The effects of

power, leadership and psychological safety on resident event
reporting. Med Educ. 2016;50(3):343-50.

Yanchus NJ, Derickson R, Moore SC, et al. Communication and
psychological safety in veterans health administration work envi-
ronments. J Health Organ Manag. 2014;28(6):754-776. 11.
Calhoun AW, Boone MC, Porter MB, et al. Using simulation
to address hierarchy-related errors in medical practice. Perm J.
2014;18(2):14-20.

Karim S, Duchcherer M. Intimidation and harassment in resi-
dency: a review of the literature and results of the 2012 Canadian
Association of Interns and Residents National Survey. Can Med
Educ J. 2014;5(1):e50-e57. Published 2014 Dec 17.

Gostlow H, Vega C, Marlow N, Babidge W, Maddern G. Do Sur-
geons React? Ann Surg. 2018;268(2):277-81. https://doi.org/10.
1097/SLA.0000000000002434.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1016/j.jsurg.2011.04.003
https://doi.org/10.1016/j.amjsurg.2010.08.027
https://doi.org/10.1016/j.amjsurg.2010.08.027
https://doi.org/10.1016/j.jsurg.2011.05.010
https://doi.org/10.1016/j.jsurg.2015.08.009
https://doi.org/10.1007/s00268-016-3642-7
https://doi.org/10.1007/s00268-016-3642-7
https://doi.org/10.4300/JGME-D-16-00549.1.PMID:28018550;PMCID:PMC5180540
https://doi.org/10.4300/JGME-D-16-00549.1.PMID:28018550;PMCID:PMC5180540
https://doi.org/10.1097/SLA.0000000000002434
https://doi.org/10.1097/SLA.0000000000002434

	One size does not fit all: identifying differences in intraoperative teaching preferences of junior versus senior surgical residents
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Data analysis

	Results
	Creating a safe learning environment
	Instructional approach
	Discernment of resident needs

	Discussion
	References




