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Abstract

Objectives To describe the differential effect of direct peer-to-peer teaching and observational learning in a student-led
Advanced Anatomy Interest Group (AAIG) designed to promote medical student knowledge of surgical anatomy as a sup-
plement to existing preclinical anatomy curricula.

Methods Student leaders identified “tidbits” related to a surgical subspecialty with medical student participants either serving
as presenters or observers of 3—5 min presentations for each “tidbit” during a session. Invited surgical faculty provided expert
commentary and moderated subsequent group discussion. Students completed a five-point Likert scale survey assessing
the impact of participation on anatomy knowledge and surgical interest. Fisher’s exact test was used to compare responses.
Results Thirty-six medical students, including 22 presenters, were surveyed. Notably, 100% of respondents agreed that the
AAIG improved their understanding of surgically relevant anatomy. When stratified by presenter (P) vs. observer (O) status,
statistically different response distributions were observed with increased agreement by presenters that this intervention
enhanced preparedness to teach medical concepts to peers (P:100%; 0:27%, p <0.001) and network with mentors (P:95%;
0:80%, p=0.02). Presenters strongly supported incorporation of this model into the curriculum (P:52%; O:13%, p=0.01).
Conclusion This model is an effective adjunct to the standard gross anatomy curriculum for all participants. Presenters
derive more benefit than observers in the domains of building teaching skills and relationships with faculty and peers. The
longitudinal effects of participation in this program on surgical clerkship performance, confidence in the operating room,
and the decision to pursue surgical careers remains to be explored.
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Introduction

A working knowledge of anatomy is the foundation of
every surgeon’s skill set. No surgeon can claim to be a mas-
ter technician without advanced knowledge of the intricate
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structures they are operating on. Thus, one of the aims
of medical school curricula is to give students a working
knowledge of this discipline before they complete their pre-
clinical coursework. However, with time, medical schools
have decreased the amount of time dedicated to anatomy
from a high of 800 h in 1909 to just 147 by the year 2012 [1,
2]. Many programs provide even less as condensed preclini-
cal curriculums become increasingly popular. The decreased
time in the anatomy lab has led to concerns from surgical
specialists that students have less knowledge about anatomy
compared to other medical subjects [3].

This sentiment was shared by the faculty instructors and
surgeons at our institution, which led to the creation of an
“Advanced anatomy interest group” in 2018 that served as a
supplement to the traditional gross anatomy curriculum. It
utilized student-led discussions with faculty moderation to
teach surgically relevant anatomy in a small-group settings.
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After 2 successful years of operation, the results of this
intervention were presented in 2020 [4]. Preliminary find-
ings suggested that this supplemental anatomy curriculum
could be highly successful in improving medical students’
anatomic knowledge. This was in agreement with prior stud-
ies which found that active learning tools like flipped class-
room, small group seminars, and peer or near-peer teaching
could more strongly motivate learners in anatomy [5, 6].
Moreover, this educational model was found to facilitate
the development of teaching competencies, which has been
shown to be a benefit of other similar peer-assisted learning
programs in anatomy [7, 8].

The results of this anatomy teaching model have been
promising, but the effect of students taking on the roles of
presenter or observer during these sessions were not yet
delineated. This may mask differential impacts of the pro-
gram [4]. The current study aims to revisit these findings
by providing both an update and expansion of previous
results. Novel questions have been added to the data col-
lection tools and data from multiple meetings have been
included to better understand the influence that sessions
have on the medical student experience. These results are
presented with the aim of highlighting the possible benefits
of adopting a similar curriculum at medical schools seek-
ing to improve the strength of their anatomy education and
promote mentorship.

Methods
Advanced anatomy interest group

Details regarding formation of the Advanced Anatomy Inter-
est Group (AAIG) as well as logistics of group meetings
are fully described in our previous manuscript [4]. In brief,
AAIG meetings are designed to familiarize students with
advanced anatomical structures and their surgical relevance
using an organ system-based, peer-teaching approach. Meet-
ings are arranged approximately every 3 months and are ini-
tiated by the selection of an anatomical region most relevant
to a surgical subspecialty. For instance, “advanced cardiac
surgical anatomy.” Student leaders, the authors of this study,
define a list of 8—10 advanced anatomy “tidbits” related to
the specific topic and faculty facilitators refine this list as
needed.

Advanced anatomy tidbits are anatomical structures or
relationships of high clinical relevance that are not typically
emphasized in a standard gross anatomy course. A faculty
member, typically an attending surgeon in the chosen field
with interest in medical education, is invited to each session
to serve as a moderator and share the clinical relevance of
the tidbits. The student leaders email the student body of
the medical school and interested students sign up through
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a cloud-based spreadsheet to either attend as observers or as
presenters of a tidbit. Students who choose to present have
the opportunity to collaborate with the student leaders on
their presentation. The programming of AAIG runs in par-
allel with the traditional gross anatomy curriculum so that
its advanced content builds on the foundation that students
have from the gross anatomy lab.

During the meeting, students and faculty are arranged in
a roundtable format to promote discussion. After introduc-
tory remarks from the AAIG student leaders and a faculty
moderator, the first student presenter proceeds to teach the
group for approximately 3—5 min about an advanced anat-
omy tidbit. Other students then can ask questions and the
faculty moderator will provide a 3—-5-min supplementary
explanation of how the tidbit applies to their surgical prac-
tice. This process is repeated until all presenters have shared.
The AAIG student leaders serve to maintain time.

Post-session surveys

A 13-question electronic survey using a 5-point Likert scale
(1= “strongly disagree”, 5= “strongly agree”) is admin-
istered to all students in attendance at the conclusion of
all AAIG meetings (Table 1). This anonymous survey was
designed to assess changes to students’ perceptions, inter-
est, attitude, and knowledge toward surgery as a result of
attending the AAIG session. Survey responses were strati-
fied based on whether the responding student was a ses-
sion observer or a presenter. AAIG student leaders did not
respond to post-session surveys.

Responses from all sessions during the 2021-2022 aca-
demic year were compiled and Fisher’s exact test was used to
compare survey responses between observers and presenters
with statistical significance set at p value <0.05, two-tail
tests were performed. An Institutional Review Board (IRB)
exemption was obtained (Pro00101966) to study the effec-
tiveness of this model in improving student knowledge and
interest with the subject material and surgical disciplines.

Results

The AAIG convened for four meetings during 2021-2022
academic year. Meeting topics included Advanced Spinal
Anatomy, Advanced Cardiac Anatomy, Advanced Hepato-
biliary Anatomy, and Advanced Head and Neck Anatomy.
All sessions were well-attended with total attendance rang-
ing from 8 to 15 individuals, including one surgical faculty
member and at least one AAIG student leader per meet-
ing. The first two meetings in the fall featured eight student
presentations each while the third and fourth meetings in
the spring had seven and five presentations, respectively. A
total of 36 post-session survey responses (N =22 presenters,
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Table 1 Post-session student

.. Question ID
survey administered after

Survey question

Advanced Anatomy Interest Ql “This session increased my interest in pursuing a career in surgery.”
Group Meetings from 2021- P .. . .
2022 Q2 This session improved my perceptions of surgeons.
Q3 “This session improved my enthusiasm for scrubbing into surgeries.”
Q4 “This session improved my preparedness to scrub into surgeries.”
Q5 “This session improved my understanding of surgically relevant anatomy.”
Q6 “This session improved my ability to teach complex medical topics to my peers.”
Q7 “This session improved my ability to learn complex medical topics from my peers.”
Q8 “This session was an effective means to learn anatomy.”
Q9 “This session was a valuable supplement to the standard medical school curriculum.”
Q10 “I would like to see these sessions incorporated into the core medical school curriculum.”
Ql1 “I would recommend participation in these sessions to future medical students.”
Q12 “This session improved my ability to connect with faculty mentors in surgery.”
Q13 “This session improved my ability to connect with near-peer mentors in surgery.”

N=14 observers) were recorded for an overall response rate
of 96%. Most survey responses were from first-year medical
students (34/36, 94%) while the remaining were from third-
year medical students (2/36, 6%).

Results from the post-session survey are shown in Fig. 1.
Notably, 100% of respondents agreed or strongly agreed that
the AAIG model improved their understanding of surgically
relevant anatomy and 92% of respondents agreed that AAIG
sessions increased their enthusiasm for scrubbing into sur-
geries. In addition, 100% of respondents agreed or strongly
agreed that they would recommend participation in AAIG
to future medical students. Students generally reported that
AAIG sessions also improved their perceptions of surgeons
and their ability to connect with faculty and peer mentors
in surgical fields.

In stratifying responses by presenter (P) vs. observer (O)
status, there were statistically significant differences in the
distribution of responses to questions Q6, Q10, and Q13.
Examination of the distributions suggests that presenters (P)
perceived an improved ability to teach complex medical top-
ics to relative to observers (P: 21/21, 100%; O: 12/15, 80%,
p<0.001). Additionally, 95% (20/21) of presenters reported
agreement that they felt an improved ability to network with
near-peer mentors compared to 80% (12/15) of observers
(»=0.002). Similarly, presenters generally agreed strongly
that AAIG sessions should be incorporated into the core
medical school curriculum (P: 11/21, 52%; O: 2/15, 13%,
p=0.01).

Discussion

Initiatives to improve medical student knowledge of clini-
cally relevant anatomy are vital and there is important work
examining the role of both gross dissection and adjunct
approaches to this traditional strategy [5, 9, 10]. Recent

graduates express a desire for more robust anatomic training
during medical school and evidence suggests that practicing
physicians agree with recent graduates that their anatomic
fund of knowledge could be improved through innovative
approaches to education [11, 12]. Peer teaching is known
to be a valuable supplement for learners in a variety of
domains, and is one such approach that may bolster students’
anatomic readiness [6, 13].

In this study, we show that the Advanced Anatomy Inter-
est Group model serves as an effective adjunct to standard
gross anatomy curricula by enhancing medical student
competency in clinically relevant anatomical concepts and
communication skills. It also promotes mentorship and
community among aspiring surgeons. Peer-based learn-
ing in the presence of a surgeon content expert facilitated
the formation of positive perceptions of surgical careers
and relationships among medical students and faculty. Our
analysis also provides early evidence that students who take
on the presenting role may derive more benefit from these
sessions than those who observe. This was demonstrated in
the domains of teaching skills and relationships with peer
mentors. This may be attributable to the brief but deep dive
into anatomy content that is required for presenters to pre-
pare their talks and is consistent with prior peer teaching
studies which demonstrated benefit to the teacher as well
as student [14, 15]. Presenting students also tended to con-
tact AAIG student leaders or their own faculty advisors to
ask clarifying questions about their talks which naturally
lends itself to mentorship connections and may explain the
enhanced impact.

There are some limitations of this study. First, the total
number of survey responses is relatively low, and our
response rate was not 100%. This lends to bias since the
opinions of the students who did not respond are not cap-
tured and may differ systematically from responders. Still,
the overall response rate was high. Second, the post-session
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Fig. 1 Post-session survey responses separated by presenter status; p values obtained from Fischer’s exact test. Refer to Table 1 for questions

Q1-Q13

survey responses were completely anonymous which pre-
vented longitudinal tracking of individual student opinions
as a result of repeat AAIG attendance. Lastly, although the
target audience for AAIG sessions is junior medical students
in their first and second years, nearly all survey responses
were from first-year medical students which may limit the
generalizability of our findings to medical students at other
programs. It should be noted, however, that the first-year
cohort at our institution is the only preclinical cohort at our
program since we utilize a 1-year preclinical curriculum.
Thus, the first-year population here may in fact be similar
to the first- and second-year student populations at medi-
cal schools with a traditional 2-year preclinical curriculum.
Future study will examine the benefit of attending AAIG
sessions on surgical clerkship performance, confidence
level in the operating room, and decision to pursue surgical
careers with continued attention to the impact of presenting.
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Conclusion

The Advanced Anatomy Interest Group model has been
shown to achieve a sustained positive impact on students’
anatomic fund of knowledge, perceptions of surgeons,
interest in surgical careers, and ability to form mentoring
relationships with both faculty and peers. Recent evidence
suggests that presenting students derive additional ben-
efit from their participation, specifically in the domains
of teaching skills and mentor relationships. This model
is generalizable and should be considered by medical and
surgical educators alike who wish to strengthen medical
students’ foundation of anatomic knowledge while promot-
ing strong mentor relationships.
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