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Abstract

Introduction: The transition into clinical anesthesiology is a challenging period that requires swift acquisition of clinical knowledge and
procedural skills. Senior residents are in a prime position to help their junior colleagues into the operating room environment due to their
ability to relate from personal experience. We created a workshop for enhancing peer apprenticeship during this transition. Methods: The
workshop consisted of PowerPoint didactics interspersed with small-group practice sessions. Surveys were administered pre-, post-,
1-week post-, and 1-month postworkshop. The primary outcome was pre-post improvement in the proportion of residents prepared to be
a trainer. Secondary outcomes included pre- to 1-week postworkshop improvement, pre-postworkshop change in knowledge of learning
theory concepts, and pre-postworkshop change in first-year clinical anesthesiology perceptions of trainers. Results: Of residents, 12 of 43
(28%) eligible to be resident trainers attended the workshop. The proportion of residents who felt prepared increased from 75%
preworkshop to 100% postworkshop and remained at 93% at 1 week. Knowledge of cognitive load and microskills improved from 0%
preworkshop to 83% postworkshop but dropped to 0% at 1 month. Comfort using microskills improved from 0% preworkshop to 83%
postworkshop. Discussion: Early anesthesiology training demands rapid acquisition of novel cognitive and procedural skills. Senior
anesthesiology residents are in a prime position to train junior residents, yet many are uncomfortable with this role. We developed a
workshop to transition residents into a peer trainer role and significantly increased their confidence to be a trainer. Other programs may
benefit from implementing similar training.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Orient new anesthesiology residents to the operating
room environment over the course of 3 weeks.

2. Understand how to decrease and increase cognitive load
appropriately for their trainee.

3. Use microskills to enhance intraoperative teaching.

Introduction

While the benefits of resident-as-teacher programs are well
described for many specialties, anesthesiology remains
underrepresented in this area.1-4 Prior anesthesiology literature
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has focused on preparing residents to supervise a wide range of
other health care professionals.5 We believe that this workshop
represents a unique contribution to the literature by specifically
focusing on the transition from intern year into the operating
room environment.

Anesthesiology uniquely challenges new residents, who are
introduced to a high-pressure environment where mistakes and
oversights can have immediate and life-threatening adverse
consequences for patients. Knowledge retention and future
memory retrieval are known to be impaired under stressful
circumstances, and stress biomarkers have been shown to be
elevated during this transition period.6,7 Yet within the span of
a few weeks, anesthesiology residents are expected to rapidly
acquire basic competence in both the clinical knowledge and
procedural skills necessary to function as a perioperative care
provider.

Prior research has shown that a majority of United States
anesthesiology residency programs pair new residents 1:1
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with a senior resident (70%) and/or a faculty member (75%).8

Similar to other programs around the country, the Mayo Clinic’s
anesthesiology residency program in Rochester, Minnesota
employs direct observational learning during an orientation
period in the first 3 weeks of first-year clinical anesthesiology
(CA 1), where each new trainee is paired with a senior resident.
The Mayo Clinic anesthesiology residency program begins the
academic year on July 1 each year. All CA 1 residents undergo
a 4-week orientation period starting July 1. Anesthesia care at
our institution is provided under a care team model. Each CA 1
resident works with many different supervising anesthesiologists
over this 3-week period but spends the majority of their clinical
time consistently paired with a specific assigned senior resident.
The senior resident is usually a second- (CA 2; PGY 3) or
third-year (CA 3; PGY 4) clinical anesthesiology trainee, but
occasionally residents who have extended their training beyond
CA 3 may participate as peer trainers.

As is the case at most anesthesiology residency programs in
the United States,8 senior residents do not receive any formal
teaching preparation or introduction to learning theory prior
to these interactions. We have solicited feedback from senior
residents in the past and found that a significant portion of
residents felt underprepared to be trainers and desired a
formal curriculum. A preliminary survey of 56 anesthesiology
residents with a response rate of 34 (61%) found that 23 of the
34 respondents (68%) felt prepared to train a new CA 1 resident
during the upcoming academic year. Our goal was to improve this
proportion to 90%.

Goodlad and Hirst define peer tutoring as, “The system of
instruction in which learners help each other and learn by
teaching.”9 Undergraduate medical education literature has
demonstrated multiple benefits of peer teaching, including
greater motivation in students and teachers, role modeling for
students, promoting a safe learning environment, and preparing
trainees to be future educators.10-13 We believe that many of
these same benefits carry over at the resident level. Specifically,
we applied this process to the opening months of clinical
anesthesiology training, where cognitive and procedural learning
curves are steep. Because senior residents are expected to both
tutor on clinical concepts and coach their junior resident through
procedures, we believe that the term “peer apprenticeship”
best describes the relationship between the senior resident
trainer and junior resident apprentice during this critical period.
The target audience of this module is educational leaders in
anesthesiology residency programs. We aimed to provide a
template that can be implemented at other institutions to prepare
their senior anesthesiology residents as trainers.

We selected a workshop format enhanced by digital content
due to the benefit of in-person interactions in describing and
evaluating essential skills while balancing resident scheduling
constraints. Our primary objective was to improve residents’
confidence in their ability to be a trainer. In this instance, training
confidence was defined by the level at which a senior resident
(CA 2 or CA 3) felt prepared to transmit essential knowledge and
skills required by a junior resident (CA 1) during the transition
into the operating room environment. We secondarily worked
to have senior residents: 1) enhance their ability to identify
and manage learner cognitive load, a key topic due to the vast
amount of material to cover in a short period of time and its
effects on knowledge acquisition and retention;14-19 2) apply
elements of self-determination theory and Bloom’s taxonomy
which are useful frameworks for resident trainers;20,21 and 3)
incorporate microskills into their teaching, due to the volume of
evidence supporting its use across multiple clinical contexts and
specialties.22-26

Methods

After institutional review board exemption (ID 19-008959),
we developed a workshop to prepare senior residents for the
July 2019 orientation period. The authors gathered input from
the residency program educational leadership on the list of
workshop topics then author Jeffrey Huang, MD created the
workshop materials with feedback from the other authors and
educational leadership. We scheduled this workshop as a 2-hour
core didactic session in June 2019 in an audio/video-equipped
classroom. All residents who were eligible to be resident trainers
during the upcoming July 2019 orientation period were invited
to attend. The intended audience of this workshop is the senior
resident learner and those who wish to enhance intraoperative
peer apprenticeship. Facilitators of this workshop should be
physician-educators within the practice of anesthesiology. We
recommend that at least one facilitator have completed residency
training within the past 5 years or be near the end of their
residency training. We recommend conducting the workshop 1
month prior to CA 1 resident orientation.

One week prior to the workshop, we distributed a primer
document (Appendix A) through our learning management
system (Blackboard Collaborate) and asked residents to read
the material before attending the workshop. At the start of
the workshop, we distributed a handout (Appendix B) to all
attendees. We asked residents to seat themselves at tables
arranged in horizontal rows facing the projector screen at the
front of the room. Over the course of 2 hours, we interspersed
lecture-based didactics using a PowerPoint presentation
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(Appendix C) and interactive small-group sessions. We have
included an instructor manual containing the PowerPoint
slide notes as Appendix D. We introduced each topic using
PowerPoint slides and then reinforced with hands-on practice
as residents worked together in groups of two to three to
complete the corresponding portion of the handout. We have
noted the transitions between large- and small-group sessions
in the speaker notes for the PowerPoint slides. During the first
hour of the workshop, we focused on cognitive load theory,
principles of effective teaching, and methods of evaluating
the quality of teaching. During the second hour we focused on
microskills.

We assessed residents’ knowledge and confidence with printed
copies of the pre- and postsurveys before and after the workshop
(Appendices E and F). We created follow-up surveys in Qualtrics
software and distributed the surveys electronically through
email 1 week (Appendix G) and 1 month (Appendix H) after the
workshop to all 43 residents who were potentially eligible to
be trainers. We also distributed a survey (Appendix I) to new
CA 1 residents at the end of their orientation month to assess
their perceptions of their senior resident trainers. These surveys
were designed and revised based on feedback from members
of departmental educational leadership and all responses were
collected anonymously.

Our primary outcome was improvement in the proportion
of residents who felt prepared to be trainers, from pre- to
postworkshop. We used a 5-point Likert response to the
statement, “I am prepared to train in a new CA 1 resident in July.”
We counted responses as feeling prepared if a resident selected
either agree or strongly agree. As a secondary outcome, we
assessed the same statement from pre- to 1-week postworkshop.
We also included the following secondary outcomes: learner
reactions to the workshop; change in knowledge pre- to
postworkshop regarding the three types of cognitive load and
the five steps of microskills; and retention of cognitive load
and microskills knowledge at 1-month postworkshop. As a
counterbalance measure, we also included changes in CA
1 perceptions of their trainers from past orientation periods
(preworkshop) to postworkshop orientation.

Results

A total of 14 residents attended the workshop. Twelve residents
(six CA 1s, five CA 2s, and one CA 3) submitted their pre- and
postworkshop surveys representing 28% of the 43 residents who
could potentially be selected as trainers for the upcoming new
CA 1 orientation. The remaining two resident participants were

CA 3 residents who were not eligible to be trainers in July due to
their imminent graduation and departure.

Reactions
At preworkshop, nine of the 12 residents (75%) agreed that they
were prepared to train a new incoming CA 1 resident in July.
Postworkshop, this increased to all 12 residents (100%) agreeing
with the above statement. Ten of 12 residents (83%) felt that the
workshop was useful.

Learning
At preworkshop, none of the 12 residents (0%) were able to
correctly list the three types of cognitive load or the five steps
of microskills, and none (0%) felt comfortable using microskills.
Postworkshop, 10 of 12 residents (83%) were able to correctly list
the three types of cognitive load, 10 of 12 residents (83%) were
able to correctly list the five steps of microskills, and 10 of 12
residents (83%) felt comfortable using microskills.

Apprentice Perception of Their Trainer
At preworkshop, 11 of the 12 senior residents (92%) felt that their
own trainer in the past had been prepared, 12 of 12 residents
(100%) felt that their trainer had provided appropriate autonomy,
and 10 of 12 residents (83%) felt that their trainer had covered
all of the essential material. After the workshop, at the end of
July 2019, the new CA 1 class reported that 17 of 17 residents
(100%) felt that their trainer was prepared, 16 of 17 residents
(94%) felt that their trainer provided appropriate autonomy, and
16 of 17 residents (94%) felt that their trainers covered all of the
essential material.

Overall Impact
In order to assess the overall impact of the workshop on all
residents, we distributed the 1-week and 1-month postworkshop
surveys to the 43 residents (excluding the first author) who could
potentially be selected as trainers (19 CA 1s, 18 CA 2s, and
six CA 3s) including residents who were unable to attend the
workshop but were provided with the digital workshop materials
as self-directed learning. The response rate for these surveys was
14 (33%) at 1-week post and seven (16%) at 1-month post. Out of
those who responded to the 1-week postsurvey, 13 of 14 (93%)
felt prepared to train a new incoming CA 1 resident in July. Nine
respondents had attended the workshop. Of the five respondents
who did not attend, four had reviewed the digital workshop
materials. The one respondent who did not feel prepared was the
only one who neither attended the workshop nor reviewed the
digital workshop materials. At the 1-month postsurvey, none of
the seven respondents were able to correctly list all three types
of cognitive load or all five steps of microskills.

Copyright © 2021 Huang et al. This is an open-access publication distributed under the terms of the Creative Commons Attribution license. 3 / 6

https://creativecommons.org/licenses/by/4.0/


Discussion

The transition into clinical anesthesiology is a stressful and
challenging period. There is high potential for information
overload due to multiple, unfamiliar procedural skills as well as
clinical knowledge that must be acquired in a short period of
time. Among the many benefits of peer teaching are the shared
knowledge base and the ability to create a comfortable and
safe learning environment.10-13 As such, senior residents are
in a prime position to help their junior colleagues. Adequate
preparation of the senior residents may help new learners
mitigate the stress of this transition and promote optimal
learning and patient safety. This study found that at baseline
senior residents were not familiar with formal learning theory
or cognitive load, and that overall CA 1 resident perceptions of
their trainers was favorable and not negatively impacted by our
intervention.

Lessons Learned and Future Directions
Our workshop successfully improved both senior resident
confidence and knowledge of teaching principles. Familiarity with
and ability to apply microskills also improved. All 12 residents
who participated in the workshop and were eligible to train
incoming CA 1 residents felt prepared to be a trainer by the end
of the workshop. The 1-week postsurvey was sent to workshop
attendees, as well as nonattendees since they had access to
the workshop digital material. While the 1-week response rate
was low overall, a large proportion of attendees who responded
felt prepared at 1 week out from the workshop. Four of the
nonattendee respondents indicated that although they were
unable to attend the workshop, they had reviewed the digital
workshop content. These results highlighted the importance of
distributing the workshop content digitally to reach residents
who were unable to physically attend the workshop. We utilized
a learning management system to facilitate content distribution.
Email distribution is a reasonable alternative for programs that
have not yet implemented a learning management system
platform. The in-person component of the workshop can be
readily adapted for digital delivery in the setting of virtual learning
by holding the workshop through remote conferencing software.
In such a scenario, the small-group sessions may be replaced
with audience polling either through the conferencing software or
through a separate online audience response system.

An important observation from our study is that content
reinforcement needs to continue well beyond the initial
classroom session. Senior trainees failed to recall many of
the details of the workshop experience 1 month after the
event. Future work could assess retention rates at 6 months

and 1 year, with variable review strategies to determine an
appropriate reinforcement timeline. As we iteratively evaluate
our workshop, we have considered adding additional scenarios
and incorporating in situ simulation. For example, participants
may role-play using brief scripts and then critique the training.
Prerecorded videos of teaching moments could also be similarly
critiqued on items that went well and items that could be
improved. We plan to repeat the workshop on an annual basis
and lecture recordings will help further improve our ability to
reach residents who are unable to attend in person. We would
also like to introduce elements of gamification, which has been
shown to enhance learning and could help further improve the
peer apprenticeship process by encouraging friendly competition
among senior and junior residents.27

Limitations
Our sample size was limited by the nature of residency
schedules, with some interested residents unable to participate
due to clinical duties and other obligations. Improvements in
availability of residents could be accomplished by live-streaming
the workshop to allow more flexibility in attendance or providing
multiple sessions across a period of time to catch the residents
who were unable to attend the first time. Other limitations
included a low response rate on the survey instruments and
that the primary outcome was a subjective measure, which may
not truly reflect senior resident preparation to be a trainer. The
subjective assessments of trainers by their new CA 1 trainees
were also limited in that the new CA 1 residents did not have
a reference point and may thus have overrated their trainer’s
preparedness. This could be improved by asking CA 1 residents
to evaluate their trainer again at some point later on in their
training. We did include objective outcomes in the form of
knowledge acquisition by trainers. A more objective assessment
of preparation would be a formalized exam of senior residents
after the workshop. Of note, we did not follow a formal survey
validation process in designing the survey instruments used in
this workshop.

The questions about past orientation experience as a CA 1 may
have been affected by recall bias, as CA 2 and CA 3 residents
(pregroup) were multiple years distant from their CA 1 orientation
experience, whereas the new CA 1 residents (postgroup) had
just completed their orientation. However, residents consistently
reported positive opinions of their trainers in prior years as well
as after the workshop.

Knowledge retention was poor at 1 month after the workshop.
Very few residents responded to the 1-month survey, though we
suspect that the outcome would have remained similar even with
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a higher response rate. The format of these follow-up questions
(i.e., recall rather than recognition) may also explain this apparent
rapid decay of information by 1 month. This assessment could
be improved by asking residents to identify specific trainer
behaviors or having a trained observer present while residents
are teaching. The workshop would also likely be more effective
as a longitudinal curriculum, such as a scheduled monthly
resident development session covering essential topics beyond
learning theory.

We included in our study population residents in their last
month of CA 1 year. We recognize that there are certain
downsides to including CA 1 residents as trainers who may
themselves be in the process of transitioning and could
benefit from further apprenticeship. It may be helpful to
have an attending anesthesiologist screen potential resident
trainers with a checklist to ensure that residents meet
designated performance measures prior to being selected as a
trainer.

Conclusion
The successful ability of senior residents to transfer knowledge
and skill to junior residents is a vital part of residency. Our
senior residents felt insufficiently prepared to train their new
junior colleagues. We successfully addressed this deficiency by
developing and implementing a workshop on evidence-based
learning theory. Incorporating a training-the-trainer curriculum
may improve training confidence and learner retention among
senior residents at other institutions. However, additional higher-
powered studies are needed.

Appendices

A. Primer Document.docx

B. Workshop Handout.docx

C. Workshop PowerPoint.pptx

D. Instructor Manual.docx

E. Presurvey.pdf

F. Postsurvey.pdf

G. 1-Week Follow-up Survey.docx

H. 1-Month Follow-up Survey.docx

I. New CA 1 Survey.docx

All appendices are peer reviewed as integral parts of the Original
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