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Abstract
In response to the COVID-19 social distancing guidelines, residency and fellowship programs transitioned to virtual instruction
to deliver didactics and continue with medical education. The efficacy of such a fully online learning environment, however,
remains unknown. To investigate its impact on medical education, this study surveyed hematology/oncology fellows at The
University of Texas MD Anderson Cancer Center on their attitudes regarding the online-based lecture program. Fellows were
emailed a 19-question survey with questions on demographics, ease of technical access to the online platform, level of comfort
with participation, knowledge acquisition, wellness, and COVID-19-specific coverage. A free-text question soliciting ways to
improve upon online learning was also included. The response rate was 71% (30/42). Most respondents reported easy/very easy
accessibility to the online environment. Seventy-seven percent of the participants did not experience a technical issue. Seventy
percent felt comfortable/very comfortable with participating in the conference. Thirty-seven percent felt comfortable/very com-
fortable with actively offering an answer to questions during the interactive board review session. Eighty-seven percent would
have been more willing to offer an answer during the board review session if an anonymous poll format was utilized. Sixty-three
percent felt they learned the same amount as they typically do during an in-person session. Thirty-three percent reported they
were less focused as compared with an in-person session. One hundred percent of the participants had their questions answered,
either at all times (87%) or sometimes (13%). Sixty percent experienced a change in social interactions as compared with an in-
person session. Fifty-four percent reported that it was easy/very to balance online attendance despite personal/family commit-
ments. One hundred percent appreciated the flexibility of the online learning environment. Ninety percent felt safer at home
attending these lectures compared with receiving these lectures in-person during the COVID-19 pandemic. Overall, most fellows
felt comfortable with the transition to a fully online learning environment. Strategies to encourage active participation, enhance
social interaction, and provide additional flexibility are still needed.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic is lead-
ing to changes in residency and fellowship programs nation-
wide. According to guidance from the Accreditation Council

for Graduate Medical Education (ACGME), training programs
must continue to provide adequate resources, training, and su-
pervision, while maintaining work hour requirements [1]. The
effects of the COVID-19 pandemic on the didactic curriculum
of training programs, as well as the overall psychological ef-
fects of the pandemic on trainees in general, remain unknown.
At our institution, hematology/oncology fellows have 5 h of
didactic lectures scheduled each week that are protected from
other clinical duties. Lectures are taught by key faculty at the
University of TexasMDAnderson Cancer Center on a rotating
list of topics in hematology and oncology to cover a core cur-
riculum that reviews the biology of benign hematology and
malignancies by organ site and associated patient management,
while also highlighting the most recent updates in the field.
Additional lectures include monthly board review sessions,
where fellows review hematology/oncology questions from
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established question banks with a faculty expert available for
guidance. Fellows are also required to give one presentation per
academic year, which can be an interesting patient case, a jour-
nal club presentation, or a research presentation, depending on
their year of training.

Under normal conditions, trainees attend these programs
in-person weekly, and attendance is tracked using an electron-
ic sign-in mechanism. Due to institutional policies related to
social distancing practices as a result of the COVID-19 pan-
demic, the academic program was transitioned to a fully vir-
tual environment using the video conferencing WebEx soft-
ware. Fellows are emailed an access link to the online confer-
encing platform at least 24 h prior to the scheduled lecture
series. Fellows are asked to remain logged in for the entirety
of the program. Faculty lecturers are contacted in advance to
inform them of the transition to a virtual-only platform and to
provide instructions on how to navigate the online conferenc-
ing platform, including how to share their PowerPoint presen-
tations, how to utilize the online chat feature, and how to
utilize the virtual whiteboard. At a minimum, faculty lecturers
are required to deliver their lectures in real time over audio
using a built-in microphone on their computers or over the
phone. Faculty are also given the option to turn on their
webcams during the lecture to offer a more personalized lec-
ture experience. Faculty are additionally encouraged to solicit
questions and feedback from the fellows in real time during
the lectures, either verbally or using the chat feature on the
online conferencing platform. After each lecture, approxi-
mately 5 min are made available for fellows to ask questions
to the lecturer, either verbally or using the online group chat
feature.

We conducted a survey to assess trainees’ attitudes about
online learning during the pandemic, the utility of didactic
lectures given using an online video conferencing platform,
and the effects of these changes on their overall wellness and
training experience.

Methods

This survey-based study was a non-experimental analysis of
opinions from a cross-sectional sample of first-, second-, and
third-year hematology/oncology fellows at The University of
Texas MD Anderson Cancer Center. Fellows were asked
about their experiences with an online-based lecture program
as compared with an in-person lecture program that was ne-
cessitated by the COVID-19 pandemic.

Sample (Table 1)

An email invitation for participation in the survey was sent to
all current hematology/oncology fellows at The University of
Texas MD Anderson Cancer Center, as all fellows are

required to attend the weekly lecture series. The sample
consisted of first-year fellows (13), second-year fellows (15),
and third-year fellows (14). The open-access survey link was
sent to fellows on March 19, 2020, and one reminder email
was sent thereafter. The survey was closed to new respondents
on March 24, 2020.

Survey Development

Survey questions were developed by one investigator (first-
year fellow) and were independently reviewed by 4 physi-
cians. All reviewers have a focus in medical education and
were familiar with the format of both lecture models. After
revisions following review, two investigators independently
tested the survey. It was then uploaded to Google Forms and
disseminated to all hematology/oncology fellows by email
invitation. The final survey contained 2 questions regarding
demographics, 3 questions regarding ease of technical access
to the online lecture series, 4 questions regarding level of
comfort with aspects of participation, 6 questions comparing
the online vs in-person lecture program, and 3 COVID-19-
specific questions. A free-text question soliciting ways to im-
prove the online-based lecture program was included at the
end of the survey. Questions regarding ease of technical ac-
cess addressed overall ease of access, method of access
(phone, web-based application, or computer-based applica-
tion), and specific technical issues encountered. Questions
regarding comfort of participation included overall comfort
level, method of participation (group chat, speaking into the
microphone), comfort during board review questions, and
whether a polling instrument would increase likelihood of
participation. Questions that compared the online-based lec-
ture system with the in-person lecture system addressed issues
regarding knowledge acquisition, focus, social experience,
and flexibility. Questions regarding COVID-19 addressed
feelings of safety, satisfaction with COVID-19-specific lec-
tures, and interest in future lectures. The survey is provided
in Appendix A.

Table 1 Demographics
Characteristic N % (N)

Fellowship year 30

First 37 (11)

Second 36 (11)

Third 27 (8)

Sex 30

Male 63 (19)

Female 30 (9)

Prefer not to say 7 (2)
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Analysis

Data was extracted fromGoogle Sheets and was also analyzed
by using the Google Forms Summary view. Two independent
reviewers assessed the free-text answers to look for themes,
and then, answers were categorized based on these themes.

Results

Of the 42 University of Texas MD Anderson Cancer Center
hematology/oncology fellows, 30 (71%) completed the sur-
vey. Participants were 63% male. Seventy-three percent of
participants were first- or second-year fellows, while 27% of
participants were third-year fellows.

Regarding ease of accessibility to the online conferences
and use of the WebEx technology, most fellows (77%) report-
ed that it was easy/very easy to join the WebEx conference
(Fig. 1). Ninety-three percent of the participants joined the
online WebEx platform using their computer browser, either
with computer audio (60%) or with phone audio (33%). The
majority of participants (77%) did not experience a technical
issue.

Most fellows (70%) felt comfortable/very comfortable with
participating in theWebEx conference (Fig. 2).When actively
participating, 87% of participants preferred to use the group
chat feature, while 3% preferred to unmute the microphone
and speak.When specifically participating in the board review
session, 37% of participants felt comfortable/very comfortable

with providing an answer to a question, while 50% of partic-
ipants felt neutral and 13% felt uncomfortable. Eighty-seven
percent of participants would have been more willing to offer
an answer during the board review session if an anonymous
poll format had been utilized.

Focusing on knowledge acquisition, 63% of participants
felt they learned the same amount as they typically do during
an in-person lecture session, while 24% felt that they had
learned less (Fig. 3). Thirty-three percent of participants said
they were less focused as compared with an in-person lecture
session, while 60% reported they were equally focused. All
participants stated they were able to get the answers to their
questions, either all of the time (87%) or sometimes (13%).

With regard to fellows’wellness during the online learning
experience, 60% of participants reported that they experienced
a change in social interaction (Fig. 4). Fifty-four percent of
participants reported that it was easy/very to balance online
attendance from a remote location with personal/family com-
mitments, while 13% found it to be difficult/very difficult and
33% were neutral. One hundred percent of the participants
appreciated the flexibility of online access to the lecture series.

Given that the COVID-19 pandemic was the driving reason
to transition to an online learning environment, the survey also
assessed the online learning session’s coverage of COVID-19-
specific lecture material and relevant changes to the fellow-
ship program (Fig. 5). Ninety percent of the participants felt
safer remaining at home to attend these lectures as opposed to
receiving these lectures in-person during the COVID-19 pan-
demic. Eighty-four percent of the participants felt satisfied/

Fig. 1 Selected survey questions
and responses regarding
accessibility of WebEx
technology
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very satisfied with coverage of institution-specific/fellowship-
specific COVID-19 policies.

Review of the open-ended responses demonstrated that
several respondents desired the use of an anonymous polling

Fig. 3 Selected survey questions
and responses regarding
knowledge acquisition

Fig. 2 Selected survey questions
and responses regarding
participation
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feature to encourage active participation during interactive
review sessions.

Looking at the individual survey responses across varying
fellowship training levels, 9% of first-year fellows reported
feeling overall uncomfortable/very uncomfortable with the
transition to an online lecture series as compared with 21%
second- and third-year fellows. Twenty-seven percent of first-
year fellows reported learning less than normal with the online
lecture format, as compared with 21% of second- and third-
year fellows. No first-year fellows reported that they had
learned more via the online format as compared with in-
person format, while 21% of second- and third-year fellows
reported that they had learned more with the online format.
Sixty-four percent of first-year fellows reported feeling a

change in social interaction with the transition to an online-
only lecture format as compared with 58% of second- and
third-year fellows.

Discussion

Our survey aimed to obtain a comprehensive assessment of
the online learning experience for fellows by assessing the
following core areas: accessibility/use of the online learning
environment, participation, knowledge acquisition, wellness,
and COVID-19-specific coverage. Overall, our results indi-
cate that the majority of fellows felt comfortable with the

Fig. 4 Selected survey questions
and responses regarding wellness

Fig. 5 Selected survey questions
and responses regarding COVID-
19
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transition to an online learning environment from the tradi-
tional in-person learning experience.

When attempting to understand the effect that the online
learning experience had on academic and collaborative inter-
actions, only 37% of participants felt comfortable/very com-
fortable with providing an answer during the online board
review session. The majority of fellows reported that they
would have been more willing to offer an answer if an anon-
ymous poll format had been utilized. In doing so, this would
offer each fellow amore discrete method to voice their level of
comprehension and opinions.

With regard to knowledge acquisition, one third of respon-
dents reported that they were less focused, and nearly a quarter
of the participants felt that they had learned less than they
would have during an in-person learning experience. In a prior
study, researchers conducted a prospective randomized con-
trolled trial to evaluate the level of retention of information in
oncology of undergraduate students of physiotherapy who
were randomized to complete the course using either a tradi-
tional classroom format or an e-learning format [2]. The study
found that the level of knowledge acquisition was statistically
the same between both learning formats. This is in contrast to
the results of our survey, although it is important to note that
an objective measure of knowledge acquisition was not incor-
porated into our survey.

When thinking about how to improve upon the challenge
of maintaining our learners’ attention, identifying methods to
encourage active participation may be a feasible solution. The
use of live polls to encourage active participation, collect in-
dividual responses, and obtain feedback in real time to foster a
larger group discussion may be one such solution.
Additionally, utilizing a case-based learning approach to en-
gage fellows in discussion of specific scenarios that resemble
typical, real-world patient encounters in the online learning
environment may also help to improve upon fellows’ motiva-
tion and engagement.

Focusing on fellows’ wellness so as to enable fellows to
thrive both academically and personally throughout their med-
ical training, the majority of fellows reported a change in
social and interpersonal interactions as a result of the transition
to a full online learning environment. It would be worthwhile
to explore how we can further promote the development of
social relationships in the online community and how such
interactions might influence the online learning process.
Additionally, only about half of the participants reported that
it was easy/very easy to balance online attendance with per-
sonal or family commitments. This is important to keep in
mind as many online learners are with limited or no childcare
options during the COVID-19 pandemic and, thus, may find it
difficult to attend a once weekly, live 5-h online learning ses-
sion on a regimented schedule. As a solution, assuring that all
of the lectures are recorded and that the lecturers’materials are
disseminated in a timely manner to all fellows may help to

make the learning experience even more flexible for learners
with additional personal and family commitments.

Reviewing fellows’ survey responses across varying fel-
lowship training levels, there is a suggestion that the level of
fellowship training may have an impact on the perception of
the online lecture series. Specifically, first-year fellows felt
more comfortable overall with the transition to a full online
learning lecture series as compared with the second- and third-
year fellows. This may be due to the fact that the second- and
third-year fellows have experienced more of the traditional in-
person lectures than the first years and, thus, are likely more
accustomed to this lecture format. Additionally, it was inter-
esting to see that no first-year fellows felt that they had learned
more through the virtual learning series, while 21% of second-
and third-year fellows reported that they had learned more
with the online format.

As a result of the unprecedented COVID-19 pandemic, we
acknowledge that the transition to a full online learning environ-
ment to deliver didactics was abrupt for our fellowship program,
as was the case for most other training programs. However, the
primary objective in doing so was to continue with medical
education while maintaining our commitment to physical dis-
tancing. Although our survey results indicate that overall, most
fellows felt comfortable with a transition to an online-only di-
dactic curriculum, previous literature has shown that a pure-
online educational approach has not yet been favored over the
traditional in-person educational environment [3–5]. A previous
study assessed the preferred method of continuing medical ed-
ucation among oncology providers in the state of Florida and
found that providers preferred the traditional in-person learning
environment over a pure online learning environment [6].
Additionally, the authors showed that providers would prefer
that online continuing medical education should supplement
and not replace in-person educational interactions.

Thus far, we have responded to feedback from the survey
with a goal to improve active participation on behalf of the
learners. We have developed a “compendium of cases” lecture
where fellows actively discuss patient cases with an expert
faculty member that are relevant to the material covered dur-
ing the online lectures from the month. Additionally, we have
incorporated an anonymous polling feature during several of
our lectures to encourage active participation. As a future di-
rection, we next plan to evaluate lecturers’ and faculty mem-
bers’ perspectives on their transition to the online learning
environment, with a particular focus on the impact and quality
of the online learning experience.

We acknowledge that our results represent medical
trainees’ perceptions of online medical education at a single
institution; however, it is our hope that by sharing our experi-
ence, additional institutions might be inspired to assess their
own experience with online education so that we can continue
to improve upon the online learning environment during this
challenging time.
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