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ABSTRACT

BACKGROUND: It is important to investigate remote-
learning options for medical education. We evaluated
retention of research-related knowledge after exposure to
pre-recorded audio-based didactics (AUDIO) versus video
conference-based didactics (ZOOM).

METHODS: Obstetrics and Gynecology residents over the
2020-2021 academic year were randomized to didactics
delivered in AUDIO versus ZOOM formats. At baseline,
immediately post-exposure, and 3-month post-exposure,
objective knowledge was assessed through 15 multiple
choice questions. Confidence and satisfaction were as-
sessed on a 5-point Likert scale. Median differences and
95% confidence intervals (CI) were applied to identify a
10% non-inferiority margin.

RESULTS: Thirty of thirty-one (30/31, 96.8 %) eligible res-
idents participated. At 3-month post-exposure, AUDIO
was non-inferior to ZOOM (6.3% mean difference in
knowledge scores, 95% CI -3.5-16.2). There were no dif-
ferences in satisfaction or confidence, though a greater
proportion of AUDIO participants indicated they would
use a similar resource independently (p=0.008).

CONCLUSION: AUDIO didactics may be non-inferior to
ZOOM.

KEYWORDS: remote learning; postgraduate medical
education; ZOOM; comparative effectiveness in medical
education

INTRODUCTION

In the United States, postgraduate medical education pro-
grams are required to include formal activities that enhance
knowledge of research methodology and its applications
to clinical practice.! Prior studies in the field of Obstetrics
and Gynecology have noted varying approaches to teaching
postgraduate learners about the performance and interpre-
tation of research.>® The opportunity for further variability
in research-related didactic experiences emerged with the
transition to remote didactics prompted by the COVID-19
pandemic, as some programs supplemented educational
experiences with online modules, videos, Podcasts, and
webinars.
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While social distancing guidelines related to the COVID-
19 pandemic have evolved with time, the integration of
remote learning into medical education appears unchanged.
Studies have already noted that some learners perceive
remote learning to be as effective, or more effective, than
traditional in-person didactics.®” Furthermore, the benefits
of remote learning are predicted to transcend the pandemic,
given their greater accessibility, participant satisfaction, and
facilitation of multidisciplinary collaboration.?

One option for remote learning that has gained popu-
larity over recent years is Podcast-style learning. Recent
literature has supported the use of Podcasts in medical edu-
cation, with studies showing that they are both effective and
widely accepted amongst medical trainees.”'? In 2017, Back
et al found greater knowledge gains and higher satisfaction
amongst medical students randomized to a Podcast about
orthopedic diseases when compared to those randomized to
a book chapter.® Lee et al found that medical students whose
airway skill training was supplemented with Podcast vid-
eos outperformed those who did not receive the Podcasts.'®
Specifically, in the field of Obstetrics and Gynecology, Dmy-
tryshyn and Selk noted sustained increases in vulvovaginal
disease-related knowledge after exposure to Podcast epi-
sodes related to herpes and lichen sclerosis.!! Furthermore,
in 2020, Cai et al found that in the first year of production
of their weekly Ob/Gyn trainee-targeted Podcasts, they had
>173,000 downloads, over 600 Twitter followers, and an
average iTunes rating of 4.86 out of 5 stars.!?

Despite the popularity of Podcasts over recent years,
many residency training programs defaulted to deliver-
ing their typical didactic content via video conference
during the COVID-19 pandemic. While transitioning to a
webinar-based format intuitively makes sense in terms of
remote replication of the classroom experience, there is a
paucity of evidence regarding the comparative effectiveness
of remote-learning formats in medical education. The pri-
mary objective of this study was to compare the effective-
ness of two remote-learning formats in increasing objective
measurements of research-related knowledge on 3-month
follow-up.
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METHODS

We performed an IRB exempt (1584418) randomized non-in-
feriority trial to assess change in objective knowledge
scores after exposure to audio-based (AUDIO) versus video
conference-based (ZOOM) didactics. Participants included
Obstetrics and Gynecology residents at a single tertiary care
institution. The study was administered on two didactic
sessions during the 2020-2021 academic year, with the first
taking place December 2020 and titled ‘Developing a Study
Question.” The second study-related didactic session was
held January 2021 and titled ‘Calculating a Sample Size.’
Residents were able to participate in one or both sessions.

On the study dates, residents attended their regularly
scheduled remote didactics sessions delivered via ZOOM®
(ZOOM Video Communications, Inc). The study was
explained, and informed consent was obtained. Residents
who declined participation in the study, or were involved
in the study design, were excluded. Study participants com-
pleted a pre-didactic assessment where they self-identified
their postgraduate year, prior use of technology for learning
outside of required didactic settings, preferences in learning
style, prior research training, and confidence in approach-
ing various research-related subjects on a Likert scale. Par-
ticipants then completed 15 multiple choice questions that
objectively measured knowledge related to the didactic
material scheduled for that day.

Upon completion of the pre-didactic knowledge assess-
ment, participants were block randomized by postgraduate
year into one of two remote learning formats: 1) AUDIO,
which consisted of pre-recorded audio files accessible from
any computer or mobile device and 2) ZOOM, which con-
sisted of lectures delivered through a video conferencing
system utilizing a slide-set with a live presenter. Links to
the respective didactics were sent to each participant’s email
upon enrollment in the study.

Both the AUDIO and ZOOM didactics were designed to
provide knowledge regarding the basics of designing and
implementing clinical research, as described by Hulley et
al, with delivery founded in the educational principles as
described by Stahl and Davis.!*'* The didactic content was
designed for remote delivery through an iterative process
that included pilot testing and feedback from stakeholders
within the institution’s Division of Research, Division of
General Obstetrics and Gynecology, and trainees.

The two formats of the didactics were delivered by the
same clinical instructor, with their length and content stan-
dardized between formats. Each didactic lasted 10-12 min-
utes. Only those exposed to the ZOOM didactic had a visual
aid (PowerPoint slides) during the didactic. Additionally,
only ZOOM nparticipants had the opportunity to ask ques-
tions during the presentation, though AUDIO participants
were able to email the instructor their questions following
the didactic session.
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After exposure to the didactic, participants completed a
post-test, which included the same 15 multiple choice objec-
tive knowledge questions and confidence questions that
the participants completed before exposure to the didactic.
Additionally, participants were asked to rate their likeliness
to use the didactic module on their own time, and likeliness
to recommend a similar resource to a peer, on a Likert scale.
The same post-didactic assessment was repeated 3-month
post-exposure. All assessments were hosted on REDCap.'%1¢

This study sequence (presenting to regularly scheduled
didactics, pre-test, randomization, exposure to a ZOOM or
AUDIO didactic, immediate post-test, and 3-month post-
test) was repeated for a total of two iterations. Participants
were re-randomized between the two iterations. Thus,
some participants were exposed to two AUDIO didactics,
some were exposed to two ZOOM didactics, and some were
exposed to one AUDIO and one ZOOM. If a participant
completed one didactic session in the study, they could opt
out of participation in the next didactic. Likewise, partici-
pants who initially declined participation, or otherwise did
not attend the first study didactic session, could still partici-
pate in the second study didactic if they desired.

The study was designed as a feasibility study with a con-
venience sample, as there were no available data for power
calculation. A block randomization list was used to random-
ize participants, with the list generated on the SealedEn-
velope website (London, United Kingdom).'” The primary
outcome was change in objective knowledge scores from
pre-test to immediate post-test. Mean or median changes in
scores were compared between groups by T-test or Wilcoxon
rank-sum test and within participants by paired T-tests or
Wilcoxon signed-rank tests. The study team prespecified a
margin of -10% to determine non-inferiority (Figure 1). The
existence of period and sequence effects was examined by

Figure 1. Non-Inferiority Trial Interpretation
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multiple linear regression with a random participant effect
to account for within-participant correlation. Questions
assessing confidence and likelihood to use the didactic on
one’s own time were compared by Chi-square or Fisher’s
exact test. Changes in confidence level within participants
were compared by McNemar’s test. Data analysis was per-
formed with SAS version 9.4 (SAS Institute, Cary, NC).
A p-value<0.05 was considered statistically significant.

RESULTS

Thirty-one residents were eligible for inclusion. The resident
population at the institution during the 2020-2021 academic
year was 87.5% (28/32) female, and 62.5% White (20/32).
Study participants were relatively evenly distributed across
postgraduate years, with 8/30 (26.7%) being in the first post-
graduate year, 8/30 (26.7%) in the second postgraduate year,
8/30(26.7%) in the third postgraduate year, and 6/30 (20.0%)
in the fourth postgraduate year. Participants had varying
learning preferences, with 12/30 (40%) preferring class-
room-based learning, 10/30 (33.3%) preferring experiential
learning, 7/30 (23.3%) preferring visual-based learning, and
1/30 (3.3%) preferring ZOOM-based learning. Four partici-
pants (4/30) had obtained an MPH or PhD prior to residency.

Prior to inclusion in this study, 29/30 (96.7 %) of partici-
pants stated they had used an audio-based learning tool in
the past. Nearly half (13/30, 43.3%) reported using an audio-
based learning tool approximately once a month over the
course of the prior 12 months. Many participants (20/30,
66.7%) reported that the typical length of time that they
remain engaged in such a resource is 10-20 minutes.

In total, 24 residents attended the first didactic ses-
sion, with 12 randomized to ZOOM and 12 randomized to
AUDIO. Similarly, 24 residents attended the second didactic
session, where again 12 were randomized to ZOOM and 12
were randomized to AUDIO. A total of 17 residents attended
both sessions and completed post-didactic questionnaires
for both, with 5 being exposed to ZOOM both times, 5 being
exposed to AUDIO both times, and 7 being exposed to each
format once.

Composite change in objective knowledge immediately
post-exposure is depicted in Figure 2. Immediately post-ex-
posure, the findings were inconclusive regarding the non-in-
feriority of the AUDIO format compared to the ZOOM
format, with a lower bound of the 95% confidence interval
crossing the —-10% non-inferiority margin (mean difference
-2.2%, 95% CI -12.4 to 8.0). However, for the primary out-
come of knowledge difference at 3-month post-exposure,
the AUDIO format was found to be non-inferior to ZOOM,
with a mean difference of 6.3%, favoring greater increases
in objective knowledge scores amongst participants exposed
to the AUDIO format of the didactic (95% CI -3.5 to 16.2;
Figure 3). There were no differences in 3-month follow-up
scores amongst those with versus without prior research
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Figure 2. Composite Change in Objective Knowledge Scores
Immediately Post-Exposure

Participants were exposed to pre-recorded audio-based didactics
(AUDIO) or live video-conference-based didactics (ZOOM). The two
didactic formats were standardized for length, content, and delivery. Ob-
jective knowledge was measured prior to randomization, immediately
after exposure to the didactic, and 3 months after exposure to the di-
dactic. When comparting the composite change in objective knowledge
between the groups immediately post-exposure, the mean difference
was -2.2%, with AUDIO participants having slightly lower score increases
(95% Cl -12.4 to 8.0, p>0.05).
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Figure 3. Change in Knowledge 3 Months Post-Exposure

Participants were exposed to pre-recorded audio-based didactics
(AUDIO) or live video-conference-based didactics (ZOOM). The two
didactic formats were standardized for length, content, and delivery.
Objective knowledge was measured prior to randomization, immediate-
ly after exposure to the didactic, and 3 months after exposure to the
didactic. When comparting the composite change in objective knowledge
between the groups 3 months post-exposure, the mean difference was
6.3%, with AUDIO participants having slightly higher score increases
(95% Cl -3.5 to 16.2, p>0.05).
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experience and those planning versus not planning a future
career in research (all p > 0.05).

The didactic formats were also analyzed by the content of
the educational material they covered. For the ‘Developing a
Study Question’ didactic, AUDIO was found to be non-infe-
rior to ZOOM both immediately and at 3-month follow-up
(Table 1). However, for the ‘Calculating a Sample Size’ didac-
tic, the findings were inconclusive both immediately and at
3 months (Table 2).

Regarding the outcomes of confidence and satisfaction,
prior to exposure to the didactics, many participants felt
somewhat or very confident developing a study question
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Table 1. Immediate and 3-Month Objective Knowledge Scores for the
‘Developing a Study Question’ Didactic

Participants were exposed to a pre-recorded audio-based didactic
(AUDIO) or a live video-conference-based didactic (ZOOM) for two
didactic sessions. Objective knowledge was measured through 15 multi-
ple choice questions prior to exposure to each didactic, immediately after
each didactic, and again 3 months later. Median scores, ranges, 95% con-
fidence intervals, and p values by Wilcoxon rank-sum test for the “Devel-
oping a Study Question” didactic are shown. A confidence interval with a
lower bound above -10 meets study criteria for non-inferiority. Results that
include this bound are considered indeterminate.

AUDIO ZOOM AUDIO vs
ZOOM
Difference
(95% Cl),
p value
Pre-test 86.7 20
(60-100) | (66.7-100)
Immediate Post-test 100 96.7 0
(86.7-100) | (80-100) (0t0 6.7),
p=0.57
3-Month Post-test 96.7 90 6.7
(86.7-100) | (13.3-100) | (6.7 to 20.0),
p=0.24
p for within-group change | p=0.008 p=0.016

Table 2. Immediate and 3-Month Objective Knowledge Scores after the
‘Calculating a Sample Size' didactic

Participants were exposed to a pre-recorded audio-based didactic
(AUDIO) or a live video-conference-based didactic (ZOOM) for two
didactic sessions. Objective knowledge was measured through 15 multi-
ple choice questions prior to exposure to each didactic, immediately after
each didactic, and again 3 months later. Median scores, ranges, 95%
confidence intervals, and p values by Wilcoxon rank-sum test for the
“Calculating a Sample Size" didactic are shown. A confidence interval
with a lower bound above —10 meets study criteria for non-inferiority.
Results that include this bound are considered indeterminate.

AUDIO Z00M AUDIO vs.
ZO0OM
Difference
(95% Cl),
p value
Pre-test 60 56.7
(46.7-80) (20-80)
Immediate Post-test 70 66.7 0
(6.7-80) | (46.7-93.3) [(-13.3 to 20.0),
p=0.98
3-Month Post-test 66.7 60.0 6.7
(46.7-86.7) | (33.3-86.7) | (-13.3 t0 20.0),
p=0.48
p for within-group change | p=0.12 p=0.03
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(14/24, 58.3%). However, only one participant felt some-
what or very confident in calculating a sample size (1/24,
4.2%) at baseline. On 3-month follow-up, less than one-third
of participants (5/16, 31.3%), noted an increase in their con-
fidence level in developing a study question, whereas greater
than three-quarters increased their confidence in calculat-
ing a sample size (17/21, 81.0%). There were no significant
differences in confidence increases when comparing AUDIO
versus ZOOM (p=0.33). There were also no differences in
change in confidence when stratified by preferred learning
style, plan to pursue fellowship, or plan for a future career in
research (all p>0.05).

At 3-month follow-up, a greater proportion of AUDIO
participants indicated they would be “Likely or very likely”
to use a similar educational resource on their own time
(p=0.008). Similarly, at 3 months, a significantly greater pro-
portion of AUDIO participants endorsed being “Likely or very
likely” to recommend a similar resource to a peer (p= 0.04).

DISCUSSION

The current study found that AUDIO didactics were non-
inferior to ZOOM didactics with respect to mean change
in objective knowledge and participant satisfaction at 3
months. Furthermore, participants perceived themselves
more likely to engage with an AUDIO didactic outside of
scheduled didactic time, and more likely to recommend use
of an AUDIO didactic to a friend. These findings support the
use of audio-based learning tools, such as Podcasts, in medi-
cal education. Furthermore, the current study challenges the
assumption that video conferences, such as ZOOM, should
be the default in remote-learning settings.

While overall the 3-month follow-up results of this study
were reassuring, the data was nuanced when examined
by individual didactic topic. At baseline, participants had
high levels of confidence in their ability to develop a study
question, and this was mirrored by high baseline objec-
tive knowledge scores. The authors hypothesize that these
high baseline knowledge and confidence levels are why the
AUDIO and ZOOM formats of the ‘Designing a Study Ques-
tion’ didactic did not have significant differences between
their changes in objective knowledge scores when compared
to one another. However, only the AUDIO group had a sig-
nificant increase in knowledge from baseline to 3-month
follow-up.

In contrast, participants had lower baseline levels of
confidence in their ability to calculate a sample size, with
similarly low objective knowledge scores. Interestingly,
change in objective knowledge scores after exposure to the
‘Calculating a Sample Size’ AUDIO didactic were not found
to be significant, and the determination of inferiority of
the AUDIO didactic to the ZOOM didactic was inconclu-
sive, with the lower bound of the 95% confidence interval
crossing the non-inferiority bound.
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The authors hypothesize that these different findings
based on didactic topic are related to the content of the didac-
tic. The ‘Developing a Study Question’ didactic involved
more creative thinking, which is perhaps more amenable to
audio-based learning. The ‘Calculating a Sample Size’ didac-
tic involved concrete application of mathematical concepts,
including how changing alpha or beta influences sample
size. It is possible that the provision of a visual aid (Power-
Point slides) conferred a benefit, particularly when it came
to model calculations.

While the advantages of visual aids in medical education
are known, the benefits of audio-based learning are emerging.
The audio-based format used in this study was specifically
designed to mirror a traditional Podcast. Many Podcasts are
designed to be listened to without the use of visual aids, and
easily accessible during free time for asynchronous, self-di-
rected learning. Podcasts have increased in popularity in
medical education over the years and are recognized as an
effective platform for delivery of medical knowledge with
high levels of usability and satisfaction.'>'®

Although audio-based learning tools, such as Podcasts,
have benefits when used in isolation, they are also a prom-
ising tool that can be incorporated into hybrid and flipped
classroom learning models. Recent studies have found sig-
nificant knowledge increases associated with using a flipped
classroom approach, with participants noting preferences
for the flipped classroom format.'*?° Studies examining such
approaches have typically utilized didactic modules — such
as videos, websites, or Podcasts — completed asynchronously
by learners prior to engagement in synchronous learning,
with many noting sustained knowledge increases associated
with this approach.?!?5

This study has many strengths, including the rigorous
development and pilot testing of the didactic content and
assessments. Furthermore, its emphasis on remote learn-
ing of general research concepts enhances applicability and
relevance to diverse learning settings and systems. Most
importantly, our results may help inform the design of
future studies investigating the comparative effectiveness of
remote-learning formats.

This study also has many limitations. The Hawthorne
effect may have influenced participants’ answers and
engagement in the didactic modules, and response bias may
have impacted the results. Also, the authors did not assess
whether learning-format preferences changed after expo-
sure to the two formats. Furthermore, our small sample size
limited comparisons, and larger studies are needed to assess
potential differences more definitively. Although the p val-
ues for between group comparisons were all >0.05, consis-
tent with our non-inferiority hypothesis, the within-group
change after exposure to the AUDIO version of the ‘Calcu-
lating a Sample Size’ didactic was also >0.05, which raises
question regarding the effectiveness of that didactic module.
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Given these many limitations, the current study should
be contextualized as a feasibility study to help inform the
design of future large-scale studies investigating the two
learning modalities. The authors emphasize that the many
limitations of this study prohibit it from definitively deter-
mining the non-inferiority of either learning modality

CONCLUSION

Even prior to the COVID-19 pandemic, there was a shift
toward self-directed and asynchronous learning in medical
education.’ This likely reflects the evolving preferences of
learners, which include less in-person didactic time, and
more opportunities for interactive and self-directed learn-
ing activities. Educators must strive to rigorously evaluate
different didactic modalities to meet the needs of the next
generation of learners. The findings of the current study
challenge the paradigm of ZOOM-based remote learning
and support the non-inferiority of Podcast-type didactics
in conferring research-related knowledge. However, more
robust studies are needed to elucidate potential differences
between these two learning modalities.

References

1. https://www.acgme.org/globalassets/PFAssets/ProgramRe-
quirements/CPRResidency2020.pdf

2. Kenton K, Brubaker L. Research education in obstetrics and
gynecology: how are we doing? Am ] Obstet Gynecol. 2007
Nov;197(5):532.e1-4. doi: 10.1016/j.2jog.2007.07.030. PMID:
17980198.

3. Brubaker L, Kenton K. Clinical research education study teams:
a research curriculum for obstetric and gynecology residents.
Obstet Gynecol. 2011 Jun;117(6):1403-1407. doi: 10.1097/
AOG.0b013e3182179705. PMID: 21606753.

4. Guiahi M, Mazzoni S, Metz T, Alston M. Impact of a struc-
tured obstetrics and gynecology residency research program.
Am J Obstet Gynecol. 2019 Oct;221(4):364-365. doi: 10.1016/j.
2j0g.2019.05.047. Epub 2019 Jun 11. PMID: 31279443.

5. Brackmann M, Reynolds RK, Uppal S, McLean K. Association
of a Biweekly Research Workgroup With Enhanced Resident Re-
search Productivity. Obstet Gynecol. 2016 Sep;128(3):617-620.
doi: 10.1097/A0G.0000000000001574. PMID: 27500350.

6. Rana T, Hackett C, Quezada T, Chaturvedi A, Bakalov YV,
Leonardo J, Rana S. Medicine and surgery residents’ per-
spectives on the impact of COVID-19 on graduate medical
education. Med Educ Online. 2020 Dec;25(1):1818439. doi:
10.1080/10872981.2020.1818439. PMID: 32924869; PMCID:
PMC7534325.

7. Wise CE, Bereknyei Merrell S, Sasnal M, Forrester JD, Hawn
MT, Lau JN, Lin DT, Schmiederer IS, Spain DA, Nassar AK,
Knowlton LM. COVID-19 Impact on Surgical Resident Ed-
ucation and Coping. J Surg Res. 2021 Aug;264:534-543. doi:
10.1016/j.jss.2021.01.017. Epub 2021 Feb 11. PMID: 33862581;
PMCID: PMC7877215.

8. McMahon CJ, Tretter JT, Faulkner T, Krishna Kumar R, Red-
ington AN, Windram JD. Are e-learning Webinars the future of
medical education? An exploratory study of a disruptive innova-
tion in the COVID-19 era. Cardiol Young. 2021 May;31(5):734-
743. doi: 10.1017/S1047951120004503. Epub 2020 Dec 15.
PMID: 33320078

FEBRUARY 2023 RHODE ISLAND MEDICAL JOURNAL 56


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-02.asp
https://www.rimedicalsociety.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

RIMJ ARCHIVES | FEBRUARY ISSUE WEBPAGE | RIMS

Back DA, von Malotky J, Sostmann K, Hube R, Peters H, Hoff
E. Superior Gain in Knowledge by Podcasts Versus Text-Based
Learning in Teaching Orthopedics: A Randomized Controlled
Trial. J Surg Educ. 2017 Jan-Feb;74(1):154-160. doi: 10.1016/j.
jsurg.2016.07.008. Epub 2016 Sep 16. PMID: 27651055

Lee SC, Huang H, Minard CG, Schackman J, Rajagopalan S.
The use of podcast videos for airway skills. Clin Teach. 2019
Dec;16(6):585-588. doi: 10.1111/tct.12984. Epub 2018 Dec 27.
PMID: 30592144.

Dmytryshyn J, Selk A. Learning on the Go: Assessing Knowl-
edge Gained From Medical Podcasts Created for Vulvovaginal
Disease Education. ] Low Genit Tract Dis. 2022 Apr 1;26(2):164-
168. doi: 10.1097/LGT.0000000000000654. PMID: 35067582;
PMCID: PMC8936150.

Cai F, Burns RN, Kelly B, Hampton BS. CREOGs Over Coffee:
Feasibility of an Ob-Gyn Medical Education Podcast by Resi-
dents. ] Grad Med Educ. 2020 Jun;12(3):340-343. doi: 10.4300/
JGME-D-19-00644.1. PMID: 32595856; PMCID: PMC7301939.

Hulley, Stephen B et al. Designing Clinical Research. Philadel-
phia: Wolters Kluwer, 2013. Print

Stahl, Stephen M., and Richard L. Davis. Best Practices in Med-
ical Teaching, Cambridge University Press, 2011. ProQuest
Ebook Central, http://ebookcentral.proquest.com/lib/brown/
detail.action?docID=802982. Created from brown on 2020-11-
23 06:40:12.

PA Harris, R Taylor, R Thielke, ] Payne, N Gonzalez, JG. Conde,
Research electronic data capture (REDCap) — A metadata-driv-
en methodology and workflow process for providing transla-
tional research informatics support, ] Biomed Inform. 2009
Apr;42(2):377-81.

PA Harris, R Taylor, BL Minor, V Elliott, M Fernandez, L O’Neal,
L McLeod, G Delacqua, F Delacqua, | Kirby, SN Duda, REDCap
Consortium, The REDCap consortium: Building an internation-
al community of software partners, ] Biomed Inform. 2019 May
9 [doi: 10.1016/1.jbi.2019.103208]

2001-2022 Sealed Envelope Ltd. ©, https://www.sealedenve-
lope.com/

Newman |, Liew A, Bowles J, Soady K, Inglis S. Podcasts for
the Delivery of Medical Education and Remote Learning. ] Med
Internet Res. 2021 Aug 27;23(8):¢29168. doi: 10.2196/29168.
PMID: 34448719; PMCID: PMC8433939.

Hew KF, Lo CK. Flipped classroom improves student learning in
health professions education: a meta-analysis. BMC Med Educ.
2018 Mar 15;18(1):38. doi: 10.1186/s12909-018-1144-z. PMID:
29544495; PMCID: PMC5855972.

Mortensen CJ, Nicholson AM. The flipped classroom stimulates
greater learning and is a modern 21st century approach to teach-
ing today’s undergraduates. ] Anim Sci. 2015 Jul;93(7):3722-31.
doi: 10.2527/jas.2015-9087. PMID: 26440038.

Tang F, Chen C, Zhu Y, Zuo C, Zhong Y, Wang N, Zhou L, Zou
Y, Liang D. Comparison between flipped classroom and lec-
ture-based classroom in ophthalmology clerkship. Med Educ On-
line. 2017;22(1):1395679. doi: 10.1080/10872981.2017.1395679.
Erratum in: Med Educ Online. 2017;22(1):1406198. PMID:
29096591; PMCID: PMC5678346.

Martinelli SM, Chen F, DiLorenzo AN, Mayer DC, Fairbanks S,
Moran K, Ku C, Mitchell JD, Bowe EA, Royal KD, Hendrickse A,
VanDyke K, Trawicki MC, Rankin D, Guldan GJ, Hand W, Gal-
lagher C, Jacob Z, Zvara DA, McEvoy MD, Schell RM. Results of
a Flipped Classroom Teaching Approach in Anesthesiology Res-
idents. ] Grad Med Educ. 2017 Aug;9(4):485-490. doi: 10.4300/
JGME-D-17-00128.1. PMID: 28824763; PMCID: PMC5559245.
Young TP, Bailey CJ, Guptill M, Thorp AW, Thomas TL. The
flipped classroom: a modality for mixed asynchronous and syn-
chronouslearninginaresidency program. WestJ Emerg Med. 2014
Nov;15(7):938-44. doi: 10.5811/westjem.2014.10.23515. Epub
2014 Oct 29. PMID: 25493157; PMCID: PMC4251258.

24.

25.

26.

CONTRIBUTION

Graham KL, Cohen A, Reynolds EE, Huang GC. Effect of a
Flipped Classroom on Knowledge Acquisition and Retention
in an Internal Medicine Residency Program. ] Grad Med Educ.
2019 Feb;11(1):92-97. doi: 10.4300/JGME-D-18-00536.1. PMID:
30805104; PMCID: PMC6375314.

Coleman A, Lehman D. A Flipped Classroom and Case-Based
Curriculum to Prepare Medical Students for Vaccine-Relat-
ed Conversations with Parents. MedEdPORTAL. 2017 May
16;13:10582. doi: 10.15766/mep_2374-8265.10582. PMID:
30800784; PMCID: PMC6338158.

Emanuel EJ. The Inevitable Reimagining of Medical Educa-
tion. JAMA. 2020 Mar 24;323(12):1127-1128. doi: 10.1001/
jama.2020.1227. PMID: 32105294.

Authors
Julia K. Shinnick, MD, PGY-6, Fellow, Division of Female Pelvic

Medicine and Reconstructive Surgery, Women & Infants
Hospital of Rhode Island, Teaching Affiliate of the Warren
Alpert Medical School of Brown University, Providence,
Rhode Island.

Jennifer L. Narvaez, MD, Attending Physician, Department of

Gynecology and Obstetrics, Emory University School of
Medicine, Atlanta, Georgia.

Christina Raker, ScD, Statistician, Division of Research, Women

& Infants Hospital of Rhode Island, Teaching Affiliate of
the Warren Alpert Medical School of Brown University,
Providence, Rhode Island.

E. Christine Brousseau, MD, Attending Physician, Division

of General Obstetrics and Gynecology, Women & Infants
Hospital of Rhode Island, Teaching Affiliate of the Warren
Alpert Medical School of Brown University, Providence,
Rhode Island.

Acknowledgments

The authors report no conflict of interest and received no project
support or funding for this study. Select information from this man-
uscript was presented as an “Oral Abstract” at the 2022 Council on
Resident Education in Obstetrics and Gynecology & Association of
Professors of Gynecology and Obstetrics Joint Annual Meeting in
Orlando, Florida, March 9-12, 2022.

Disclaimer

The views expressed herein are those of the authors and do not
necessarily reflect the views of the Care New England, Women
& Infants Hospital, or Emory University.

Correspondence

Julia Shinnick, MD

Clinical Fellow, Division of Urogynecology
101 Plain St

5th Floor, Division of Urogynecology offices
Providence RI, 02903

401-274-1122, ext 48767

Fax 401-453-7573

JShinnick@wihri.org

%977 | 20831

FEBRUARY 2023 RHODE ISLAND MEDICAL JOURNAL 57


mailto:JShinnick@wihri.org
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-02.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Contributions
	CONTENTS–Contributions
	CONTENTS–News, People
	CASE-McGillion-Moore
	CASE–Sanka
	CASE–Lee
	IMAGES–John
	VIDEOS–Wahbe
	PATHOLOGY–Cao
	RESEARCH–Weng
	RESEARCH–Shah
	STUDY–Sokol
	STUDY–Bakow
	CONTRIBUTION–Thorndike
	CONTRIBUTION–Hoffen
	CONTRIBUTION–Shinnick
	CONTRIBUTION–Kuris
	HEALTH–Vital Statistics
	COMMENTARY
	LETTER
	WE ARE READ EVERYWHERE
	RIMS NEWS
	NEWS
	PEOPLE/PLACES
	OBITUARIES

