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The article analyzes how higher medical education is currently undergoing a gradual but
significant change to the transformation into online learning adapt accordingly in order
to fulfill the core competencies of medical training and to provide quality education to
medical students during the COVID-19 pandemia.

Objective — to study the challenges and opportunities faced by medical schools
in introduction of the remote learning for basic science teaching in response to the
COVID-19 crisis.

Conclusions. Despite the pace of this transition, both formal and informal student
feedback indicated that students have an extremely high level of satisfaction and
engagement with online learning activities. The use of emergent technology (e.g.,
artificial intelligence for adaptive learning, virtual simulation, and telehealth) for
education is most likely to be indispensable components of transformative change and
post-COVID medical education. These measures could then be followed by hands-on
experience that is provided in a safe environment. As physicians begin to use telehealth
(phone calls, video visits, and communication over online medical record applications)
to communicate with their patients, students should be included (and instructed) in this
learning environment. It is likely that telehealth will persist long after the pandemic
recedes perhaps even as a preferred method of physician-patient interaction in some
situations. Therefore, it is essential that students graduate from medical school well
trained in telehealth including technological aspects as well as learning the most
professional models of the physician-patient distance interaction.
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BUKJUKH TA MOXKJIABOCTI MEJUYHOI OCBITH B YMOBAX ITAHJTEMIi
COVID-19

IM. Hoacnuxk, B.A. I'puo

Y emammi npoananizoeano inmezpayito onnaiin-HaguanHa y GUWUX HAGUATLHUX MEOUYHUX
3aK1A0ax 05 3a0e3neuenHsi UKOHAHHSI OCHOBHUX KOMNEMeHYil MeOuyuHol nio2omoexu
ma HadawuHs AKICHOI oceimu cmyodeHmam-meouxam nio uac nanoemii COVID-19.

Mema pobomu — euguumu SUKIUKYU MA MONCTUBOCHI, 3 AKUMU CHUKAIOMbCL MEOUUHI
WIKOIU NPU 8NPOBAONCEHH] OUCIAHYIUHO2O0 HABUAHHS Ol BUKIAOAHHA OA308UX HAVK Y
8i0n06iob Ha kpus3y, cnpuyunery COVID-19.

Bucnoexu. Hessadicarouu na memnu yb02o nepexody ax ogiyiuni, max i neghopmanoHi
8i02yKU CMYOenmi6 6KA3y6aiu Ha me, W0 CMyOeHmu Maromos HAO36UHAUHO GUCOKUL
pisenb 3a00601eHocmi ma 3a1y4eHocmi 00 HA8YAHHS 8 OHAAUH-pexcumi. Bukopucmanns
HOBUX MEXHOA02I (HANPUKAAO, WMYy4HO20 [Hmerekmy O A0anmueHO20 HAGUAHHS,
BIPMYAILHO20 MOOCN8AHHA mMa meremMeOuyuny) o0as oceimu 0yoe HeOOMIHHUM

KOMNOHEHMOM MPAHCHOPMAYTUHUX 3MIH Ma MeOUUHOI 0C8imu Nic/is 3aKIHYeHH NaAHOeMil

COVID-19. Ockinvku aikapi NOYUHAOMb BUKOPUCTOBY8AMU MeleMeOUYUHy (meneghorHi
038IHKU, 8I0€08i08i0V8AHHA MA CNIIKY8AHHS Yepe3 OHIAUH-NPOSPAMU MEOUUHUX 3aNUcia)
Ol CRIIKY8AHHA 31 C80IMU NAYIEHMAMU, CMYOeHmu NOBUHHI OYMU BKIIOYEHI ) ye
Haguanvhe cepedoguuye (i HanNeHCHUM YUHOM NPOIHCMPYKIMOBANI).

Knrwouosi cnosa:

nanoemis COVID-19, on-
NAUH-HABYAHHS, OUCMAH-
yitine HaguauHs, npobiemu,
MOACTIUBOCMI.
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BbI3OBbI U BOBMOXKHOCTHU MEJUIIUHCKOI'O OBPA3OBAHUS B
YCJHOBUAX MAHAEMUHU COVID-19

HU.M. lloacuwix, B.A. I'pvio

B cmamve npoananusuposana ummezpayusi OHAAUH-0OYUEHUSI 6 BbICUUUX YUEOHBIX
MEOUYUHCKUX 3ABE0eHUsX O/l 0becnedeHusl BbINOIHEHUs. OCHOBHLIX KOMNEmeHYull
MEOUYUHCKOT NOO2OMOBKU U NPEOOCMABLEHUs KAYECMBEEHHO20 0DPA3068aHUSL CIYOEHMAM-
meouxam 6o epemsi nandemuu COVID-19.

Llenv pabombr — uzyuume 6bi306bl U BOIMONCHOCHIU, C KOMOPLIMU CHATIKUBAIOMCS
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MEOUYUHCKUE UWIKOIbL NPU GHEOPEHUU OUCMAHYUOHHO20 00YYeHUst O NPenood6aHusl
6a306bIx HAYK 6 omeem Ha Kpu3uc, evizganuviti COVID-19.

Bu1600v1. Hecmompsi Ha memnbvl 5mo2o nepexood Kaxk 0QuyudaibHbie, max u HeqpopmaibHbie
0M3b18bl CMYOEHMO8 YKAZbIBAAU HA MO, YN0 CMYOEHMbl UMEIOM YPe36bl4aliHO 6bICOKULL
VPOBEHb  YOOBIEMBOPEHHOCIU U  BOGLEUEHHOCMU 6 00yUeHUue 6 OHAAUH-PEdNCUME.
Hcnonvzosanue Hoevix mexuono2uti (Hanpumep, UCKYCCMBEHHO20 UHMELIEKMA O
aoanmueHo20 0OVUeHUs, GUPMYAILHO20 MOOCIUPOBAHUS. U  MeleMeOuyunsl) OJis
0bpazoeanus Oyoem HenpemMeHHbIM KOMNOHEHMOM MPAHCHOPMAYUOHHBIX USMEHEHULL
U MeOuyuHckoeo obpazoeanus nocie okonuanusi nandemuu COVID-19. [lockonvky
8PAYU HAYUHAIOM UCNONb308AMb MeleMeOuyuny (meieg)onnvle 360HKU U 00WeHlUe yepes
OMNIAUH-NPOZPAMMbBL MEOUYUHCKUX 3anucell) 0N obujenusi co ceoumu nayuenmamu,
cmyOeHmbl QONHCHBL ObIMb GKIIOUEHBL 8 IMY YUeOHYI0 cpedy (U Hadiexncawum oopazom

NPOUHCTNPYKIMUPOBAHDL).

Introduction

COVID-19 has caused unprecedented disruption
to the medical education process and to healthcare
systems worldwide [1]. The COVID-19 pandemic puts
people at risk of developing life-threatening conditions,
presenting substantial challenges for medical education,
as instructors must deliver lectures safely, while also
ensuring the integrity and continuity of the medical
education process [2]. The highly contagious nature
of the virus has made it difficult to continue lectures
as usual, thus influencing the medical education
process, which is based on lectures and patient-based
education [3]. These challenges have resulted in limited
patient care due to the focus on COVID-19 patients,
which restricts the availability of bedside teaching
opportunities for medical students. Consequently, they
are unable to complete their clerkships [2]. Medical
training through clinical rotations has been suspended
[4]. Other challenges include a fear that medical
students may contract the virus during their training
and may transmit it to the community [5]. Additionally,
students are required to stay at home and to abide by
social distancing guidelines. Therefore, we must develop
a medical education curriculum that provides students
with opportunities for continuous learning, while also
avoiding delays due to the pandemia [6].

Objective

Of this review paper is to examine the challenges and
opportunities faced by medical schools in implementing
remote learning for basic science teaching in response to
the COVID-19 crisis.

Main part

The pandemia has provided opportunities for staff
to acquire skills in online pedagogy and digital media
production while developing alternative modes of
assessments and transferring principles of learning
[7-9]. Online learning during COVID-19 received
positive students’ feedback with “an extremely high
level of satisfaction and engagement with online
learning activities” 1 and brought a psychological
resilience among staff and students [10, 11]. This is
an opportunity for the academic sector to converge,
strengthen connections across countries and continents,
and collaborate. Medical schools, regulatory bodies,
and other stakeholders have a responsibility to ensure
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that tomorrow’s doctors are “sufficiently trained and
supported to deliver essential patient care, even in
crises” [12]. Medical educators should “learn from
this experience and prioritize a forward-thinking and
scholarly approach” to implement best practices and
flexible approaches adopted in medical education around
the world for an effective transition to online learning
and assessment [13]. As pandemia exposed the “flaws”
in medical education and healthcare, medical educators
should review curriculum using the “bioscientific
model of health” and widen the educational approach
by incorporating determinants of health (behavioral,
social, and environmental factors). Medical curriculum
should include “surveillance for disease, investment in
disease and injury prevention, and disaster planning” as
core components [14]. We must remain optimistic as the
medical education fraternity has accepted that “transition
is inevitable” and has already started preparing to
ensure that “transition can be smooth through resilient
educational systems” [15].

As medicine is a continuously evolving subject,
medical service is a field that requires continuous
up-gradation of knowledge for providing optimal
health care to the patients. This pandemic called for
a rapid transition to E-education for many health care
professionals. Students had been removed from direct
patient care activities and lectures. We needed to accept
our new reality or "new normal” of learning was moving
online to create the best experience possible to keep the
medical fraternity on track for progression. E-education
platforms such as digital conferences, webinars, etc. gave
us unique opportunities to engage with both peers and
mentors. These opportunities also helped in offsetting
the impact of physical and social distancing [16].

The academic leadership has been placed under
tremendous pressure in terms of delivery, access, and
assessment of courses; while simultaneously preserving
the principles of integrity, equity and inclusiveness,
fairness, ethics, and safety [9, 17-20]. The unprecedented
use of online pedagogy as an emergency measure
during COVID-19 period, with an adaptation to the
“new normal” to deliver preclinical medical education,
has brought both challenges and opportunities to
medical education [21-24]. The main impediments
to providing online learning include lack of reliable
network infrastructure (hardware and software, network
bandwidth) and compatible online platforms that work
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with existing learning management system (LMS). Other
challenges included shortage of competent IT personnel
to extend technical support, zoom-bombing/cyberattacks
on online platforms, increased cost (schools, students,
and faculty), time constraints, poor computer technical
skills of faculty and students, inadequate infrastructure
and resources, and absence of institutional policies,
which will pose real challenges for low- and middle-
income countries [7, 17-18, 20].

While COVID-19 has thrown many challenges
for preclinical medical education, it has also created
opportunities —academic leaders with servant leadership,
distribution of leadership responsibilities, and clear lines
of communication dealt with the situation aptly [7-6, 17].
Online delivery of courses has the potential to enhance
student engagement, geographical accessibility, and
synchronous/asynchronous learning and assessment [25,
26]. Sophisticated technology is readily available which
should provide excellent alternatives to the existing
traditional methods of education and learning. The main
difference between traditional and technology-based
educational sessions is that the latter allow students to
undertake the learning in their own time and in their
preferred location [27]. By playing the lecture at double
speed, most students “get” the content of a 60-minute
class in 30 minutes. They can rewind and review
multiple times any portion of the lecture they did not
fully grasp the first time through. This approach saves
students time, provides greater flexibility, and allows
more attention to the topics they find difficult. They
can group similar lectures together, rewatch them, take
breaks while watching, and view the lectures with small
groups of other students [28].

Online education programs, according to Ezekiel
J. Emanuel, can also offer opportunities for interactive
sessions such as synchronous question-and-answer
sessions with faculty as well as student discussion
groups. With more seamless, reliable technology and,
more importantly, advances in augmented reality
and virtual reality, it will soon be possible to “feel”
as if everyone in a virtual group is in the same room
participating in a single discussion. In addition, histology
lectures and slides are already largely online, and digital
simulations for anatomy dissection are already available
and will improve with virtual reality [28]. A good
example is Zoom — an online meeting tool that can be
used for education. It allows students to either attend the
educational session face to face or access it in real-time
from any location. It also allows synchronous sessions
and the participation of multiple users at the same time.
However, Zoom teaching sessions can be disrupted
by technological difficulties, particularly in areas with
poor Wi-fi or for students in countries with less internet
infrastructure. The provider of the teaching session
needs to plan for the learning curve required for students
to use Zoom effectively, and not assume that all students
have the required practical knowledge to use this [27].

The current situation also raised concerns regarding
unlimited amount of time spent in front of the computer,
lack of social interaction, and lack of real-life verbal
and nonverbal communication which could result in a
passive form of learning [7, 13, 19, 21-24]. Moreover,
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facial expression and voice would be compromised in
online teaching to some extent. Online learning will
minimize the chances of building a better mentoring
relationship between faculty and students as well. Nalini
Pather et al., consider that the lack of hands-on training
in the preclinical years may have serious implications on
the training of the current cohort of preclinical students,
and they may struggle later in the clinical years [21-
24]. 1t is well established that clerking patients cannot
be replaced by online learning as “clinical experience
and human interaction are extremely important for
the practice of medicine” and online learning cannot
completely replace in-person live sessions. Clinical
students can be benefited when teaching is supplemented
by virtual simulations and computer-based models [29].

Amir H. Sam et al., proposed solutions that pertained
to interactive online discussions about cases. In this
method, students are initially granted a weekly series of
immersive online cases to model a clinical role. They
then use an online platform to present a review of the
patient’s history, findings from the physical examination,
results of investigations, and proposed management
plans. Next, the topic is addressed during an online
webinar with a teaching physician, and students can pose
questions using a specific online platform. This visual
interface will simulate bedside teaching [30].

Woolliscroft proposed method to tackle the challenges
pertaining to medical education is the use of telemedicine,
which has been around for several decades. In contrast to
an in-person clinical visit, telemedicine involves a virtual
visit, and it can play a major role in teaching medical
students and helping them to acquire clinical experience
by interacting with real patients, under the supervision of
attending physicians [1]. Furthermore, Judd E Hollander
found that virtual clinical experience offer advantages
for patients, as it is provided with ease and allows for
connectivity without the risk of infection transmission.
It would be beneficial if clinicians had the opportunity to
treat to people with severe and chronic conditions, and if
the workload of physicians could be reduced, especially
during an outbreak [31]. In a recent study conducted in
the area of emergency medicine clerkships, students’
provided positive feedback regarding a virtual clinical
experience that involved direct participation in patient
care under the clinicians’ supervision [32].However,
on the mind of Ahmed Alsoufi et al., this approach
requires further evaluation, and more support is needed
for its official implementation in medical schools;
only 21.1% of the participants in our study supported
the use of e-learning for clinical aspects, while 54.8%
disagreed about the use of this approach. However,
these proposed learning approaches should follow a
systematic curriculum that is developed by experts, and
which includes the establishments of goals, educational
strategies, implementation methods, and evaluation
processes to ensure that the intended learning goals are
met. Further, as students at different levels of learning
have different needs and objectives, such programs
should address students’ needs and goals, as well as they
university’s objectives [33].

Nevertheless, medical care will remain largely an
in-person, face-to-face interaction between patients
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and physicians or other clinicians. Consequently,
the clinical portion of medical education will remain
focused on hospitals, physician offices, patients’ homes,
and other settings. The most pivotal aspect of teaching
in these setting occurs in the apprenticeship model,
in which an experienced physician and student share
clinical situations and the imparting of knowledge and
learning are inextricably woven into the actual caring
for the patient. Medical schools are uniquely capable of
organizing these experiences of clinical rotations with
skilled mentors. The irreducible core role for medical
schools will be organizing and overseeing clinical
education [28].

Most of the studies previously mentioned that a
large number of medical students, irrespective of their
level of training, have benefitted from this extra time
by focusing on their professional development and
engaging in leadership and volunteering opportunities.
Eagerly waiting to be at the service of others, some of
us are helping health care workers with contact tracing
while others are involved in discussing COVID-19 test
results with patients over the phone [34].

Another challenge for the medical education process
is examinations. Some schools, such as the Imperial
College in London, started to implement an online
examination platform during the COVID-19 pandemic
for final-year medical students to prevent any further
disruption and postponement of student graduations [35,
36]. This form of online examination and assessment
was proposed to meet the requirement for board and
fellowship examinations [37]. Albeit, it poses several
technical issues, such as the availability of specific
technical requirements including cameras, microphones,
and speakers with specific features, so as to prevent any
disruption and bias. Besides, it poses ethical challenges,
and several difficulties are encountered in terms of its
implementation such as risks of leaked questions, which
would prevent an accurate in-person assessment [33].

Conclusions

Taking into account the challenges teachers and
students of medical universities encountered, they
managed to provide adequate levels of e-learning
knowledge, attitudes, and practice. This evidences
the usability of this teaching method in a country
with limited resources despite the technical and
socioeconomic challenges faced. Extensive educational
support should be provided to medical students,
especially during the pandemic. Our study is also in line
with other studies [31, 34] which suggest that adapting
interactive online learning lectures by using highly
sophisticated technologies along with virtual clinical
experience to combine clinical scenarios with similar
bedside teaching based on discussions of medical cases.
Additionally, the situation should be assessed further to
examine whether online examinations can help avoid
postponing student graduations and medical training.
The COVID-19 pandemia is ongoing and will continue
to disrupt medical education and training. COVID-19
has overloaded the healthcare system and has affected
the ability of healthcare providers to provide adequate
healthcare services [33].
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