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SHORT COMMUNICATION

Application of E-learning to Adapt Medical Education during the
COVID-19 Pandemic: Experience of a Developing Country

Background: The COVID-19 pandemic has created significant
challenges in medical education. The traditional educational model
was accepted as a gold standard before COVID-19. However, in the
context of the pandemic, it was necessary to provide educational
programs through e-learning emphasizing effective interactions.
Method: In this study, an attempt has been made to examine the
experience of Mashhad University of Medical Sciences regarding
adaptation in training medical students and residents in the face of
the COVID-19 pandemic, emphasizing maintaining the safety of
students, residents, faculty members, and patients.

Results: In the face of the Covid-19 pandemic, the faculty of
medicine of Mashhad University of Medical Sciences used novel
methods, including the flipped classroom, virtual classes,
electronic educational materials, and telehealth clinics. In addition,
virtual education was conducted with students' and residents'
involvement by holding morning reports, case reports, and virtual
club journal meetings jointly and in collaboration with various
training groups. In total, 9638 electronic educational content and
1648 webinar sessions were implemented. Other approaches
carried out during the pandemic were planning electronic
assessments and conducting online tests.

Conclusion: Education with digital technologies and e-learning
facilities can partially fill the educational gap in conditions like the
COVID-19 pandemic.

Keywords: COVID-19, Virtual Education, E-learning, Medical
Education, Technology Enhanced Learning
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Application of E-learning to Adapt Medical Education

INTRODUCTION

The unexpected occurrence of the coronavirus (COVID-19)
pandemic and the lack of opportunity to adapt to this new
situation is a challenge that threatens medical education. In
addition to the regular education task, university hospitals
also had to cover the care of COVID-19 and non-COVID-19
patients (1). The changes imposed by the pandemic have a
greater impact on medical students' and assistants' education
than any others. According to Mack et al's experience,
engaging medical students in telemedicine and virtual
education provides additional learning experiences that will
increase their proficiency (2).

For many years, the transition from traditional to virtual
education posed some challenges for the medical education
system worldwide; our university is no exception. Several
factors were important in not attending virtual learning. The
most underlying factor could be insufficient technological
and computer skills to create appropriate digital content (3).
It was challenging for faculty to teach and communicate
electronically with students in a student-free room or at
home. Faculty members should adjust their teaching
methods to a passive learning environment, especially if they
did not have adequate information technology
infrastructure. In contrast, students were likely to be more
familiar with electronic environments (4). Internet access,
poor bandwidth, low-quality e-learning content, and
restrictions on access to required equipment were the main
infrastructure barriers that affected the development and
implementation of virtual education.

Generally, Norris and Lefrere suggested several steps
universities must take to pioneer online education. Their
suggestions included the following:

e Use new technologies to evolve and sustain new
educational models;

e Replan and implement teaching, learning, and
assessment methods;

e Consider values and do not just focus on quality;

¢ Change the role of teachers and mentors as well as peer
learning;

¢ Transforming expense models by seeking lower price
tools, enabling more rapid completion of electronic content,
and reducing the cost of learning objects' production (5).

METHODS

The COVID-19 crisis has impressed medical education by
shifting conventional educational methods to e-learning (6).
During the pandemic, the education system must adopt
effective approaches to deal with this abrupt disruption.
However, the pandemic allowed us to launch a powerful e-
learning program (7).

The virtual training center of medical school in our university
adopted practical approaches to deal with difficulties in the
development and implementation of e-learning during the
COVID-19 pandemic, and different methods were proposed
to respond to the challenges that existed; for example, we
attempted to train and empower faculty and students during
the pandemic. Faculty members' essential basic educational
need was the use of new communication and virtual

educational gadgets. Therefore, teaching faculty members
about setting up and using e-learning platforms was
necessary to set new policies. Proficiency in this skill was
essential for learners' progress, especially in the critical
conditions of the pandemic era (4, 7). Several workshops
were held to train and empower faculty members and
students. During these courses, teachers learned virtual
learning strategies, designed electronic educational materials
and other required technological skills, and became familiar
with the e-learning approaches. We used technology-based
solutions to deliver educational conferences like Skype,
Adobe Connect, and Sky Room. These platforms enable
educational interaction between instructors and learners
along with the implementation of physical distance
instructions (8,9). In these methods, faculty could answer
participants' questions in a two-way interactive discussion.
Also, they mastered different skills in using various software
and platforms. On the other hand, they were trained to
manage and organize e-contents on MUMS's learning
management system (LMS).

In addition, interdisciplinary training conferences, clinical
rounds, case reports, journal clubs, and similar sessions that
required a group of people to come together were stopped
and transferred to a virtual format. Using a webcam in virtual
classrooms helped maintain two-way interaction by showing
the faces of the two parties during the conversation. Also, the
teacher could call students when needed. Using innovative
teaching methods, such as gamification, increased the
effectiveness of virtual teaching (10,11). Virtual training
sessions could be more effective, interactive, and fun than
pre-pandemic face-to-face sessions. This style of teaching
could sometimes lead to greater audience participation. For
example, in one platform type, students can draw or label
simultaneously on the professor's PowerPoints (5).
Moreover, we tried to develop our technological
infrastructure; however, we increased the local bandwidth
and the number of servers to manage the network traffic. In
addition, different stations were prepared and equipped with
computers and required high-tech digital devices to facilitate
content production for faculty members. IT support
technicians should have tested infrastructure to minimize
stressful issues.

According to the experience of other universities, in most of
them, a separate section was initially set up to train, assist,
and support faculty and students. So, a professional office
was needed to enhance the communication between
teachers and students, share experiences, develop virtual
education strategies, and organize and manage online
educational programs. Therefore, providing a silent,
disconnection-free, and equipped place for faculty and
students was inevitable. So, we established the medical
school virtual training center. This center offered various
services such as consulting services, uploading e-content on
the LMS, and solving potential problems. At last, we
monitored, evaluated, and provided feedback on the quality
of educational materials to improve e-learning to reach
academic goals. Online courses were evaluated regularly, and
constructive feedback was obtained to improve educational
purposes. One of the important tasks of the virtual education
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committee was to review student feedback on virtual sessions
in order to keep their training as intact as possible during the
pandemic. Learning assignments included engagement in
interdisciplinary sessions or morning reports, using
simulation skill labs, or virtual clinical patient care were
provided. Finally, debriefing sessions and group discussions
with educators and program managers to meet the needs of
different learners using video facilities might effectively
reconstruct face-to-face sessions (4).

RESULTS

In the continuation of this section, the performance report
of the medical school of MUMS from February 20, 2020, to
June 20, 2020, is presented in Table 1.

While written exams are the most common method of
student assessment, the pandemic forced us to replace
virtual and remote assessment methods. The new assessment
methods and the online multiple-choice question exams
already used included computer-based patient management
problem (PMP) exams, written assignments, and online
verbal examination sessions (12).

DISCUSSION

The forced changes that Covid-19 made to the academic
system will last for a long time. Fortunately, this pandemic
occurred at a time when the capabilities of information
technology, such as artificial intelligence, were well
advanced. All of these led to the transformation of the
university education system. Sharing the experiences of
medical universities around the world can be helpful for
more effective training of students and residents and
adapting education to the pandemic. These innovative
experiences of other universities can reduce the gap created
in the education of medical students during a pandemic.

The present researchers designed various novel approaches,
including the virtual rounds using the webinar platform
which was conducted by smartphones, and a particular
gadget designed by the university virtual training center to
provide skills training. The treatment process was explained
to residents during the virtual training round and live visits
of patients and meeting participants. With the help of the
gadget, educators could conduct a clinical round from the
patient's bed, which included taking a history, clinical

examination, and reviewing laboratory tests and radiology
images of the patient. Faculty members performed remote
clinical rounds and patient discussions via Sky Room, Skype,
Adobe Connect, or other available teleconferences
platforms. Multidisciplinary clinical rounds were continued
by the supervision of clinical staff and the participation of
medical and nursing students and residents, nurses,
pharmacists, and related basic science staff like biochemists
or virologists via web-based resources. In addition to online
training and clinical round, a combination of other virtual
training methods, such as telemedicine, virtual patients, and
simulations, were helpful. Medical students took part in
telemedicine visits by taking medical chief complaints,
reviewing patients' histories, and charting their differential
diagnoses. The present researchers also know that none of
these methods is a good alternative to practical patient
bedside training, but it can be used as a way to stay not far
away from training during a pandemic. Planning electronic
exams and assessments on the platform of the medical
assessment center of MUMS (such as home-based exams and
online PMP examinations), formative assessments, and
portfolios on the LMS were the other approaches that were
done during the pandemic.

In conclusion, based on the current facilities, we did our best
to ensure that medical education was not quarantined during
the pandemic. Online and new technologies in the field of
medical education have been able to effectively facilitate
interactive classes and bedside education without threatening
the health of students, educators, and staff. The Corona crisis
has created challenges and opportunities in medical
education. Training and empowering faculty and students
during the pandemic seems necessary, and technological
infrastructure improvement is inevitable. As the evidence
shows, we need to involve new methodologies to optimize
virtual education and effective training (13-14).
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Table 1. The performance report of the faculty of medicine, Mashhad University of Medical Sciences

Basic science
education

Number of Number of Number of Sources
Webinars  Students/Residents
1225 18020 3437
2546 1506
423 2400 4477
3349 218
26315
9638
2516

Type of Training

Clinical education

Degree

Basic Sciences (General Medicine Basic
Sciences/Postgraduate Basic Sciences)
General Medicine Clerkship Stage
General Medicine Internship Stage
Clinical Assistant (Residency)

Total Per Capita Students by Courses/Departments

Total Number of Sources (Content)

Total Number of Assignments/Portfolios
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