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OBJECTIVE: The operating theatre (OT) is an important
learning environment. Trainees face barriers to learning
in the OT that may reduce meaningful educational inter-
actions. The impact of these barriers on the intraopera-
tive learning experience of trainees and the strategies
that they employ to overcome them are not known. This
qualitative study aimed to describe the intraoperative
learning experiences of senior general surgery trainees
in Australia and their strategies to optimize learning in
the OT.

DESIGN, SETTING, PARTICIPANTS: The authors devel-
oped a semi-structured interview guide based on pub-
lished literature. Purposive sampling was used to
identify a representative group of general surgery train-
ees in Australia, who were interviewed in a private set-
ting with audio recordings deidentified for verbatim
transcription and analysis. Thematic analysis was con-
ducted using an interpretivist approach to produce a
coding framework.

RESULTS: Ten trainees participated in the study. Themes
were divided into external and internal barriers to learn-
ing, promoters of effective learning and actions to facili-
tate learning. External barriers included cultural neglect
of an important issue, with inadequate prioritization of
teaching and a lack of structure for intraoperative learn-
ing. From this, we identified the theme of missed opportu-
nities. Internal barriers included difficulties in developing
assertiveness required to address these issues and a failure
to adequately plan for learning, with reliance on the
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mentor to initiate. Actions to facilitate learning were
rarely employed by trainees, as most were unaware of
strategies to maximize intraoperative learning.

CONCLUSIONS: Trainees find the barriers to learning in
the OT difficult to address and are not well acquainted
with strategies that may allow them to maximize their
learning. (J Surg Ed 78:1227—-1235. © 2020 Association
of Program Directors in Surgery. Published by Elsevier
Inc. All rights reserved.)
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INTRODUCTION

The operating theatre (OT) is an important learning envi-
ronment for surgical trainees, where they must develop
technical skills, clinical experience, communication skills
and judgement. Unfortunately, learning in the OT is often
unguided and unstructured,* with education expected to
be a by-product of time spent in the OT. The teaching
interactions that occur are often sporadic and unfocussed,’'
occurring in fewer than 50% of observed cases’ and fre-
quently do not include discussion of operative planning or
wisdom derived from the surgeon’s experience.’

Previous studies that have explored intraoperative
education have focused on the importance of the
teacher in optimizing learning,” " however both super-
visor and trainee play an important role in the creation
of a meaningful educational interaction.® Although most
surgical trainees are motivated and driven,” many feel
inadequately prepared for independent operating at the
conclusion of training.'’ '® It is likely that the root of
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this problem lies in the inevitable barriers that face both
the surgeon and the trainee in the contemporary training
environment, which must be successfully navigated
before meaningful educational interactions can occur.”
The impact of these barriers on the intraoperative learn-
ing experience of general surgery trainees and the strate-
gies that they employ to overcome them are not known.

This study aims to describe the intraoperative learning
experience of senior general surgery trainees in Australia
and to explore the strategies they employ to access and
optimize learning in the OT.

MATERIAL AND METHODS

The University of Melbourne Human Ethics Advisory
Group and the General Surgeons Australia Research Sub-
committee approved the study.

Participants

All current final or penultimate year general surgical
trainees in Australia were considered for inclusion in the
study and were contacted by email through the Royal
Australasian College of Surgeons. There were no exclu-
sion criteria. This included a single mail-out to approxi-
mately 240 trainees. Participants received a plain
language statement that explained the project and what
their participation would involve. We received 18
responses and used purposive sampling was used to
include trainees from different training locations. The
demographic characteristics of this population was rep-
resentative of Australian general surgical trainees.' '’
All trainees work in the public setting at academic cen-
ters or university-affiliated sites. We conducted 10 inter-
views before reaching data sufficiency.

Data Collection

This qualitative study utilized semi-structured interviews
to explore trainees’ experiences with intraoperative edu-
cation. We developed an interview guide based on a
comprehensive review of the literature,' "> 7%10:16731
with input from all 3 authors (AP, senior surgical trainee
completing Master degree in surgical education; DN, uni-
versity professor with a PhD in medical education; BL,
practicing surgeon and senior lecturer with an interest
in surgical education). It was pilot tested on BL and a
final-year surgical trainee before its use with study partic-
ipants. The primary researcher (AP) conducted all inter-
views on Skype (Microsoft, Redmond, Washington) and
verbal consent was obtained. Each interview lasted 30 to
50 minutes and was conducted in a private setting with
audio-recording. Initial questions explored the trainee’s
experience with learning in the OT. Subsequent

questions focused on their approach to learning, barriers
to learning as well as factors and strategies that allow
them to better access learning from supervisors in the
OT. The semi-structured interview format allowed modi-
fication or addition of questions to explore themes as
identified. Recordings were transcribed by an online
independent transcription agency. All transcripts were
checked for accuracy against the original recordings and
de-identified prior to analysis.

Data Analysis

We determined sample size by data sufficiency, which
occurs when new information from additional partici-
pants produces little or no change in the findings.
Although sample size from various geographic sites was
small, there were no site-specific themes identified and
the homogeneity of the responses indicated thematic sat-
uration was achieved. Thematic analysis ** was con-
ducted using an interpretivist approach to produce a
coding framework. Investigator (AP) developed a prelim-
inary coding framework based on initial transcripts.
Investigator (AP) coded all transcripts, and the other
investigators independently coded 2 transcripts to
ensure agreement between investigators. Investigators
compared their codes and reached consensus through
discussion in the case of disagreement, negotiating the
final coding framework. An immersion and/or crystalliza-
tion approach’®’ was used, examining data in detail with
intermittent periods of reflection to identify and articu-
late themes and subthemes.

RESULTS

Participants

Ten senior surgical trainees participated in the study.
Trainees were based in a variety of university-affiliated
training centers across Australia. Demographic details are
summarized in Table 1. One trainee had previously com-
pleted a higher degree in the field of surgical education.

Major Themes

A data corpus of 370 minutes of recorded interviews was
analyzed (median interview time 37 min; range 30-49).
Analysis resulted in the identification of 386 extracts,
which were initially grouped into 34 codes. By merging
codes and structuring hierarchically, we identified 3
main themes: “barriers to learning,” “promoters of effec-
tive learning,” and “actions taken to maximise learning.”
Representative quotations are listed in the correspond-
ing tables.
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TABLE 1. Demographic Defails

TABLE 2. External Barriers fo leaming

Number of Trainees (n=10)

Age

30-34 years
35-39 years
40+years

Sex

Male

Female

SET year

4

5

5+

Training State
New South Wales
Queensland
South Australia
Victoria / Tasmania
Western Australia
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Barriers to Learning

We developed a hierarchy of barriers to learning, with
the first order division defined as external and internal
barriers, and assigned subthemes within this hierarchy
(Tables 2 and 3).

External Barrier: Nonmodifiable Factors. The nonmodifiable
external barriers to learning are common to all training
units and are beyond the control of the trainee. They
included time pressure, the composition of the theatre
team and the circumstances of the patient. All trainees
acknowledged these barriers as a factor that affects learn-
ing in a real-world environment and an unavoidable part
of surgical training. They were aware that it is not appro-
priate for them to be the primary operator in all cases
and that their supervisors’ other responsibilities influ-
enced the available time for teaching.

In Australia, many units also run post-fellowship train-
ing programs. Having a fellow on the unit can have posi-
tive and negative effects on a trainee’s operative
exposure, depending on the fellow’s level of seniority
and teaching skills. Some trainees thought that they had
missed out on a significant amount of operative teaching
with priority given to fellows and difficulty sharing com-
ponents of the cases.

External Barrier: Lack of Structure and Prioritization of Education.

All trainees highlighted the lack of structure and prioriti-
zation of intraoperative teaching and learning during
their training. They described the nature and content of
their operative learning experience as haphazard and
highly dependent on factors beyond their control. In
addition to lack of structure, participants described a cul-
tural neglect of what they see as an important issue.

Nonmodifiable factors

"It makes a big difference that the list isn't already massively
overbooked or there's pressure to do other things, (such
as) emergency cases. . .Time (pressure) also in terms of
when your supervisor needs fo go. .. you know, if they
have other commitments"

“I've felt that. . .you'll actually miss out on quite a bit of pri-
mary operating because they (the fellow| don’t feel confi-
dent in their own skills to be able to teach you that skill. So,
therefore you don't do any part of it. You just assist them.”

Lack of structure and prioritization of education

“I think there's no structure (to operative teaching). | think
some surgeons have structure and it's absolutely fantastic,
but I think most surgeons don't do it in a structured way
and it's terrible”

“It would really help the registrars (if there were more struc-
ture fo intraoperative education) because we're really
learning on our own, ad hoc things from here, there and
everywhere but there's no system. There's no system fo this
madness.”

"I've noticed like the anaesthetic team will take time to teach
their juniors. The scrub team will take time to teach their
juniors, but yet the surgeons, we don't defend that time. "

“What | wanted was him to just to scrub in and help me do
the case. . .show me during the case. But it was either he
does it or he's not involved at all. It was a real struggle
and. .. couldn't really find a way around that.”

"l think we'd need to highlight a quarantine time... | know
everyone wants to get on with life...They need to sort of
build that into the system. It's a systems issue"

“Like a sincere, hardworking person. And | think that's,
that's the basic requirement of any surgical registrar... and
if you have that, | think the surgeon. . .should feel obligated
to teach you. But | don't think they feel obligated to teach.
They are conscious that surgical trainee has certain num-
bers to fulfil. . .but | don't think they feel obligated (to
teach)”

“It is both haphazard in the supervision that I've had and the
preparedness of supervisors to teach. .. | think there's cer-
tainly scope fo have a more structured approach to intrao-
perative teaching, requiring some preparation at the
beginning of each case.”

They contrasted the lack of prioritization that teaching
receives within surgery, with the teaching behaviors
they have observed in other specialties.

This lack of prioritization extended to implicit expect-
ations about when and how teaching would occur.
Some trainees thought that despite fulfilling their role as
a competent surgical trainee, many supervisors did not
recognize a duty to teach them intraoperatively. They
accepted that certain supervisors are not expected to
teach and struggled with escalating the issue. As 1
trainee outlined, even when a supervisor is willing to
allow the trainee to operate independently, it can still be
difficult to have meaningful educational interactions if
education is not seen as a priority.
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TABLE 3. Internal Barriers to Learning

Waiting to be taught

“I don't necessarily think about what I'm going to learn that
day going into theatre”

“It's very easy to just go to a list and assist”

“I take it as part of training. . .you will meet consultants who
don't give you a lot and you will meet consultants that are
very giving... That's how it is. We've all just accepted it”

“It's hard (when] it's sort of a constant thing (not letting train-
ees operate). .. where it's not just me, it's been people
before me and it'll be people after me. ...l know it's hard
cause you don't want to be annoying. . .| didn't want to be
annoying them every week trying to say | need to do this
case.”

“I wasn't confident enough to (initiate learning). . .They (the
surgeons) would often apologize. ‘I really should let you
do this case, but we've got a lot to do so I'll have to do this
one.” And it would happen again and again and again.”

Lacking assertiveness

“I'm still not very good at it. .. | think it's important fo ask. . .
but I think sometimes | hesitate. . .| almost think they're not
going fo give (it to] me, so there's no point asking. .. or |
think. . . they might be anxious... So then I don't ask. .. (I
try) not to bother them too much while they are operating.”

"l thought I'd get onto SET training and (it would) be like,
come and learn how to do this and come and do this. Then
[ learned that if | am not assertive, which | have not been
very good at doing, no one's going fo invite you to come in
and do things. You have to be assertive and put yourself
out there.”

“There's the (consultants) who are not going to let you, and
were never going fo let you (regardless of whether you ask
for the opportunity to operate, that's how | would see the
situation anyway.”

“I think if you don't have it (assertiveness), you will lose out-
...you suffer in silence. . .then after a while you get frustra-
ted. . .and then you come to terms with it, you accept it and
then you hope that the next rotation will be better.”

“I realize that now that we're more senior. The buck is going
to stop with us. So it is more important that we learned cer-
tain things. "

"l think as a trainee we should be. . .actually trained to
ask. . .{for) permission to operate. Because you do miss out
a lot of good cases”

"You're dealing with so many different persondlities, times,
conflicting confounding factors, you have to create your
own opportunity and your own experience sometimes.
Otherwise, there's so many times, especially when we
were junior, you just feel disgruntled and frustrated and
think how am | going to learn if | don't get the opportunity
todoit.”

Self-Doubt

"If | feel like I'm being reassured and confident. .. with what
I’'m doing, then I'll be more relaxed and just. .. be able to
crack on. Whereas. . . if | get criticized, um, particularly
depending on the way the criticism comes through, if it's
not constructive, then [ think I'll often get a bit nervous and
then it ends up kind of being a downward spiral where
then I'm more likely to not look confident."

“It (confidence) is massively important. If | am under pressure
with someone breathing down your neck. . . I find I just do

(continued)

silly things. . . | do things | wouldn’t normally do, or | am
hesitant while operating. . . I'm certainly not as good an
operator when I'm under like psychological pressure. If
there is time pressure or a sick patient where I'm by myself,
that's fine. Like | can do the normal thing. But it's more the
interpersonal pressure. If | sense that. .. then | think my per-
formance is impaired.”

Internal Barrier: Waiting to Be Taught. Trainees described a
passive approach to intraoperative learning and often
struggled to instigate learning opportunities. All trainees
acknowledged the importance of being mentally pre-
pared for a learning experience, however, also reflected
that they do not always actively plan for learning in the
OT. One of the important internal barriers to learning
was the tendency of trainees to rely solely on the super-
visor to initiate teaching.

Internal Barrier: Lacking Assertiveness. When no teaching
eventuated, trainees preferred to accept the situation as
the status quo: as the situation facing all trainees, that
would be difficult and futile to attempt to address. Train-
ees did not lack motivation or enthusiasm to operate,
but rather wanted to protect their relationship with the
supervisor by avoiding what they perceived would be an
uncomfortable conversation.

Trainees described difficulty in being assertive with
their supervisor in the OT. The relationship between the
surgeon and trainee is inherently shaped by the power
dynamic that exists, and trainees strive to ensure the
relationship remains positive. Therefore, to avoid dis-
agreement, trainees accept the operative opportunities
offered to them by their supervisor as a reflection of
what they deserve. When not given the chance to oper-
ate, trainees tended to rationalize why they were not
entrusted, usually to avoid the frustration of a missed
learning opportunity. Trainees lacked the skills to create
opportunities for themselves and described appreciating
the importance of being assertive as they reached the
end of the training program. They regretted the missed
opportunities. Developing assertiveness appeared
closely linked with the evolution of the trainee’s clinical
identity as the surgeon - when the trainee makes the
mental transition to adopt the mindset of the surgeon
and begins to see themselves as the one responsible for
the patient, rather than as an assistant to the supervisor.

Internal Barrier: Self-Doubt. Internal stressors had a powerful
effect on trainee performance and ability to learn in the
OT. Feelings of anxiety or inadequacy led to a downward
spiral of worsening performance and increasing feelings
of uncertainty. Trainees highlighted the importance of
positive feedback in maintaining the confidence
required to perform well. The support of a supervisor
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facilitates the trainee’s self-assurance that allows them to
relax and focus on the operation. Conversely, when the
supervisor does not provide this, both the trainee’s per-
formance and ability to learn are adversely affected.

The potency of these feelings of self-doubt hinge on
the importance of confidence, competence, and cer-
tainty to the trainee’s surgical identity as well as the per-
ceived importance of their supervisor’s opinion of them.
These stressors posed a far greater challenge to the
trainee than other external stressors.

Factors That Promote Effective Learning

The Qualities of the Supervisor. All trainees agreed on the
value of a supportive supervisor and described patience
and an encouraging nature as key attributes of a good
teacher. They noted that the teaching behaviors of good
teachers were not governed or constrained by the many
external pressures that have the potential to adversely
impact learning in the OT (Table 4).

Safe Struggle. The most valuable learning experiences
described by trainees centered on the moments in which
their supervisors offered support or guidance, but con-
tinued to entrust the trainee with the control of the

TABLE 4. Factors That Promote Leaming

The qualities of the supervisor

"Wi(f% the surgeons that are like that (good teachers), no
matter who the theatre staff is, how rushed they are, how
stressed they are, it would always be like tha.t"

“I think the surgeons that are good teachers will always find
something intraop to teach you, irrespective of it being a
difficult case, irrespective of the environment, they always
find something to teach you.”

Safe struggle

“Surgeons who will not take over as soon as | get into trou-
ble or if I'm not sure... I've learned best when. . . they stop
and they say, ‘well, what do you think is going wrong2’ Or
‘what would you do next2’ Or ‘do you want me to take
over?’ Or they might say. .. ‘no, I'm not going to take over.
You need to do this, look at the screen, look at this point
and | want you to do (it] this way.’ And | think that's when |
learned the best. When they just pushed me that little bit.
But under supervision. . .then you realize, oh. actually | can
do this. Now that they've made me do this, | feel a litile
more confident.”

Reputation

“I've always found if I've read up on it or taken an active
interest in it, not only am | able to ask more. .. questions
through the case and that might. .. make the surgeon feel
I'm also involved and then they might make me. .. more
involved in the case as well.”

“It's a whole spectrum from the time. . . you first ring them
up. .. when you're on call with them, to when you first
ward round with them. . . it's every interaction that builds
up to your operating.”

operation, allowing them to safely explore their zone of
proximal development.'’

Reputation. As the determinants of entrustment were
explored, we identified the sub-theme of “reputation.”
Trainees described the importance of their supervisors’
perceptions of them in determining their level of opera-
tive involvement. In particular, many highlighted the
positive effect of demonstrating competence when pre-
senting their preoperative assessment and management
of the patient.

Actions Taken to Facilitate Learning

Lack of Specific Strategies. Actions to facilitate learning were
rarely employed by trainees and many were unaware of
specific strategies that can be used to maximize intrao-
perative learning. As 1 trainee described, it is not some-
thing that receives focus during their training. When
posed with the open-ended question “how do you maxi-
mize your learning in the OT?,” trainees did not volun-
teer specific strategies beyond preoperative preparation.
When specifically questioned about the other described
techniques, they acknowledged their benefit and
reflected on positive learning experiences that had been
associated with their use when initiated by a supervisor.
However, they did not conceptualize them as strategies
that they could initiate or had actively employed during
their training (Table 5).

Preoperative Preparation. Trainees recognized that prepara-
tion is crucial in maximizing learning in the OT. It dem-
onstrates to the supervisor that the trainee is taking
responsibility for their learning and prompts them to
include the trainee to a greater extent. It also boosted
trainees’ self-confidence and ability to perform. Trainees
regretted their lack of preparation for learning during
their training.

Structuring Goals and Part-Task Training. Formally structuring
goals with a supervisor at the start of a rotation was a
strategy that allowed trainees to better understand their
training needs, and to feel empowered to negotiate oper-
ative opportunities. Furthermore, on a day-to-day basis,
structuring goals preoperatively affords the trainee the
benefits of part-task training.M They are able to tackle
manageable components of a procedure that are appro-
priate for their level of training and avoid cognitive over-
load,”” while maximizing the scaffolding component of
the cognitive apprenticeship model.’*” Part-task train-
ing is underutilized and helps to mitigate the time pres-
sures that often prevent trainees from doing cases, as
well as ensuring that the trainee’s learning needs will
become an active consideration in the supervisor’s oper-
ative plan. Consequently, neither the supervisor nor the
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TABLE 5. Acfions Taken to Facilitate Leaming

Lack of specific strategies

“It's not really something that I've focused on specifically. . .
Not in terms of my actual learning improvement. . . | just
assumed that with repetition. . . I'll eventually get the hang
of it.... In the old days, surgical trainees worked a lot
harder, worked way more hours. They did more work after
hours by themselves. Just through sheer numbers and time
and working really, really hard, you would just get the
hang of it...We don't have the same opportunities as our
mentors. . . so every learning opportunity needs to be
maximized.”

Preoperative preparation

“(Be well prepared) so | can ask insightful questions. Not just
to impress the person, but to actually make them realize
“Oh, she’s thought about it.” You come on the same level
as them. You're not asking basic questions, you're asking
stuff to do with the (particulars of] the procedure. That
allows the surgeon. . .to talk with you about it and make
you feel more involved and included.”

“I've gone a couple of years. ... floating through without
really knowing why. But if | had just asked more early on, |
think that | would have got more out of it.”

Structuring goals and parttask training

“What | wish | had have done (throughout my training). . .
and what | now (tell) people to do, especially it's the unac-
credited regs. . .is to set out [your goals) at the start of your
rotation. . .say “this is what I'm aiming to get to at the end.”
And if you set it out, then you don't feel so embarrassed
saying “can | do the operation@”

“Component learning is really important. . . it means that the
trainee doesn't become overwhelmed... And going back
and forth between assisting, having you go and then
assisting again because | think once you've fried to do it
yourself, then you'll appreciate a whole lot more what the
surgeons doing in certain parts of the operation.”

“The best way | learn is if | know at some point the surgeon
will ask me to take over, you know, even if it is for a small
section of the operation, even if it is for a couple of
minutes, they tell me | will do this part... | think that's when |
started focusing a lot more.”

Feedback

"Something that's not often done that I've heard talk about is
debriefing after the procedure to think about how that
experience was, how did you go? "

"You have fo actively solicit because everyone's busy.
Everyone's thinking about something else."

Mental rehearsal and shared mental model

“What | have found valuable is the theatre experiences
when we've taken a few minutes before the case to talk
about what we're going to do, have a look at the imaging
together. And, so then it makes me feel like | am operating
with them, not just assisting them. . .they will allow me
opportunities to do things in the case that they were com-
fortable for me to do.”

"When bosses do that kind of, um, conversation before the
theatre case started. . . that's been valuable. .. some
bosses are good at saying these. . . (are) parts of the oper-
ation that | will | need to get used to doing and talk you
through. "

trainee will feel uneasy or resentful when the supervisor
resumes control of the operation once the trainee has
completed the agreed component.

Feedback. From a first-principles perspective, trainees rec-
ognized the value and importance of feedback and
reflection, yet lacked the knowledge to instigate their
use in a practical way. Apart from the “prescribed” mid-
term and end-ofterm feedback sessions, these tools
were not commonly employed by trainees. There was a
perception that supervisors do not have time for this
process.

Mental Rebearsal and Shared Mental Model. The concepts of
mental rehearsal and construction of a shared mental
model were not familiar to trainees. They understood
their importance but did not identify them as specific
learning strategies that can be actively employed. For
example, although not specifically aware of the Briefing,
Intraoperative teaching, Debriefing model,' trainees rec-
ognized the value of a preoperative discussion with the
surgeon to frame the learning objectives for the case, yet
rarely initiated this process.

DISCUSSION

This qualitative study explored the experience of senior
general surgery trainees with learning in the OT. They
described a number of barriers to effective learning that
echoed what has been described in the surgical education
literature,'>**°® yet highlighted the fact that they are
rarely discussed among surgical trainees. In addition to
the inevitable nonmodifiable pressures and contextual
barriers, trainees reflected on the lack of structure, and
prioritization of education in the OT. In addressing these
problems, trainees worry about unnecessarily burdening
their supervisors and potentially damaging the complex
and invaluable mentor-mentee relationship, despite
acknowledging that supervisors appear to enjoy teaching
interactions when they do occur. Because of the impor-
tance of the mentor-mentee relationship to trainees — a
unanimously expressed sentiment among respondents —
and their lack of familiarity with the educational strategies
to promote learning, they feel unable to successfully navi-
gate barriers to learning and hence tend to accept the situ-
ation as the status quo.

This issue of lack of prioritization of intraoperative
teaching was a common theme raised by trainees and
most felt unable to effectively address the issue. They
relied on time spent with positive supervisors to gain
experience, however tended to simply accept the
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situation if they were working with a supervisor who
would not prioritize teaching. Historically, the sheer
number of hours spent in the OT accounted for the fact
that pure teaching moments”’ may not occur frequently
enough to allow optimal learning"” and that teaching
interactions are often sporadic and unfocussed.' How-
ever, with the modernization of the surgical training
environment, the methods and structure of intraopera-
tive teaching must also evolve. Trainees must better
understand the nature of the barriers to learning they
encounter and need guidance in developing practical
management strategies. Previous studies have concen-
trated on the role of the supervisor in driving the educa-
tional relationship, with authors suggesting the need for
an analysis of the teaching culture within the surgical
department to improve the teaching environment.” We
propose that trainees should be included when address-
ing the issue. Understanding the OT as a learning envi-
ronment and addressing the relevant theoretical
considerations would provide trainees with a framework
and strategies to overcome the barriers that they face.
The fact that trainees reflected on the value of such strat-
egies when specifically questioned yet lacked the famil-
iarity and skills to independently employ them as
learning tools highlights an important target for educa-
tional intervention.

Trainees may benefit from a better understanding of
the central tenets of the cognitive apprenticeship
model (modelling, coaching, reflection, articulation,
and exploration)“’ to be able to access learning oppor-
tunities in the OT. Supervisors and trainees agree the
most effective intraoperative teaching strategies
include having an instructional plan,® with a preopera-
tive discussion of the case, including the “steps” and
potential pitfalls, providing “real-time” intraoperative
feedback, and postoperatively providing specific exam-
ples of what needs to be improved and what was done
well.” Based on the literature review and our findings,
it appears that a preoperative discussion between
trainee and surgeon rarely occurs.’’ Similarly, feedback
and reflection are not effectively utilized by trainees,’”
despite the fact that they have been demonstrated to
improve technical performance in surge1‘y.40’4l We pro-
pose that through additional focus on educational the-
ory, these issues would be addressed. For example, if
trainees were provided with a simple and time-efficient
structure to initiate the process, such as the
“educational time-out”*” or the Briefing, Intraoperative
teaching, Debriefing model,' it is likely they would
achieve as significant improvement in the level of edu-
cational engagement from their supervisor.

The strategy of mental rehearsal represents another
underutilized technique that has the potential to
improve a trainee’s intraoperative learning experience.

Such targeted preparation not only clarifies learning
objectives, but it reduces the trainee’s cognitive load”’
and hence maximizes the attention that can be devoted
to learning during the case. In combination with part-
task training,’* trainees would feel empowered to insti-
gate an alignment of goals with their supervisor preoper-
atively, more clearly articulate the learning components
of the case and be mentally prepared to scaffold the
“teachable moments” that may arise. Furthermore, these
strategies may help to mitigate the feelings of self-doubt
that have such a profound adverse impact on intraopera-
tive learning.

It must be acknowledged that teaching trainees about
the educational theory relevant to learning in the OT
may not translate into a sustained change in behavior.
Furthermore, didactic teaching at a single time-point is
unlikely to result in any meaningful application of these
techniques on an ongoing basis. Therefore, we propose
that a peer-peer coaching intervention targeting junior
and senior trainees may be an effective and feasible way
to pragmatically address this issue and future research
will address this.

The limitations of this study include potential
responder bias, as study participants were invited to par-
ticipate by email. It is possible that trainees who had had
bad experiences with intraoperative education, or those
who were particularly interested in the topic were more
likely to respond. Therefore, although similar in terms of
demographic characteristics, we are unable to be certain
that the group of trainees interviewed in this study is
truly representative of the population of general surgery
trainees in Australia with respect to learning behaviors.
However, given that surgical trainees are already a highly
selected cohort of intelligent and conscientious doctors,
we believe the description of these issues still to be an
important finding, even if they do not affect all trainees.
Secondly, the study was limited to trainees of the Austra-
lian Surgical Education and Training program and there-
fore we approach generalizing the results with care.
However, we believe that our results resonate with the
international literature.

CONCLUSIONS

Trainees find the barriers to learning in the OT difficult
to address and are not well acquainted with strategies
that may allow them to optimize their learning. Future
research may determine whether incorporating educa-
tional theory into the surgical curriculum helps future
trainees engage more productively with their supervi-
sors and whether a peer-peer coaching intervention may
allow habitual utilization of the techniques to maximize
learning in the OT.
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