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ANALYSIS OF MICROBIOLOGY ONLINE TEACHING
IN QUARANTINE CONDITIONS

Introduction and purpose. Teaching microbiology, virology, and
immunology subject in a medical school has traditionally been
conducted without the use of online technologies. Consequently, the
changes in the way stakeholders interact need to be analyzed. The
purpose of the article is an analysis of the experience that was performed
on how the course of microbiology, virology, and immunology was
taught online in coronavirus quarantine conditions of 2020.

Authors have determined the main problems in achieving by higher
education seekers the proper level of theoretical knowledge, some of the
practical skills and abilities that have arisen because of the change in the
form of practical classes and lectures. The positive aspects of this
unpredictable experiment were noted in the way of teaching the
discipline. This subject involves higher education seekers gaining a
significant amount of sensory and motor skills. Moreover, the subject
has a large fragment of theoretical knowledge, which consists of
empirical data of the infectious diseases pathogens properties, methods
of their study for microbiological diagnosis; the structure of pathogens,
which is necessary for understanding the directions of etiotropic therapy
of infectious diseases; biological and antigenic properties to assess the
possibilities of specific prevention and treatment of diseases; the
resistance of pathogens to external factors in order to understand the
peculiarities of the epidemiology of each disease and the possibilities of
its specific prevention. Higher education seekers must also learn the
structure of the human immune system, to study the mechanisms of its
functioning. Finally, a complex of theoretical knowledge, practical skills,
and abilities should be built. These achievements were analyzed in this
article to assess the prospects for modernization of the educational
process in the subject.

Discussion. The situation was problematic with the teaching of this
subject online in quarantine. But the benefits are that it was at the same
time a discovery in the use of new digital technologies accumulated by
civilization in the educational process in such traditionally classical areas
of education as teaching microbiology, virology, and immunology
course in medical higher educational institutions.
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Introduction

AHAJII3 JIOCBIJY BUKJIAJIAHHS MIKPOBIOJIOTTI ONLINE
Y IEPIOA KAPAHTHUHY

AKTyajbHicTh Ta MeTa. Buknananns mikpoOioJorii, Bipycosorii Ta
IMyHOJIOTil Y MEIUWYHOMY HAaBYAJFHOMY 3aKiIaji TPaIWIiHHO IPOBOIH-
nock 6e3 3actocyBanHs Online texuomoriii. CamMe TOMyY 3MiHH y CITOCO-
0ax B3aeMozii CTEHKXONIepiB MaroTh OyTH TpoaHaii3oBaHi. [IpoBeneHO
aHaJIi3 JOCBiMy BUKJIAMAaHHI Kypcy MiKpoOioiorii, Bipycoorii Ta iMyHO-
norii on line 3a ymoB kopoHaBipycHoTo Kapantury 2020 poky.

Bia3HaueHo OCHOBHI POOJIEMH Y TOCATHEHHI HaJIeKHOTO PiBHS TEO-
PETUYHMX 3HAHb CTYJEHTIB, JIESIKOI YaCTWHH NMPaKTHYHUX BMiHb Ta Ha-
BUKIB, SIKi BUHHKJIM y 3B 513Ky 31 3MiHOIO (hOPMH NPOBEACHHS NMPaKTHY-
HHX 3aHSTh Ta JIEKUii. Binr3HaueHO MO3UTHBHI CTOPOHHU I[LOTO HeTepe/-
0ayyBaHOr0 EKCIICPUMEHTY y CIIOCcOo0i BHKJIAJaHHS OUCUUILTIHU. Lled
mpeaMeT nepeadadae 3700yTTA CTYOCHTaMH 3HaYHOI KiJIBKOCTI CEHCOP-
HHX 1 pyXOBUX HaBUYOK. Y TOH ke Yac, CyTHICTb NPEIMETY MiCTHTbH Be-
JMKUA (QParMeHT TEOPETUYHHX 3HAHB, SIKi CKIAQNAIOTHCS 3 eMITIPHYHHX
JTAaHWX TIPO BJIACTHUBOCTI 30yIHHKIB 1H(PEKIIHHNX 3aXBOPIOBAHb, CIIOCOOU
iX MOCHIIKEHHS 3 METOI MIKpPOOIOIOTiYHOI MIarHOCTHKH; CTPYKTYpH
30yJHHKIB, 110 HEOOXIAHO JUIs PO3yMiHHs HANPSIMKIB €TIOTPOIHOI Tepa-
il iHdeKUiiiHnX 3aXBOPIOBaHb; OI0JOTIYHNX Ta AHTUTCHHUX BJIACTHBOC-
TEH AJIs1 OLIHKK MOXIIMBOCTEH cHenu(ivyHOl MpodiakTHKY Ta JIiKyBaH-
Hsl 3aXBOPIOBaHb; CTIHKICTh 30yAHUKIB 0 30BHIIIHIX YHHHHKIB 3 METOIO
YCBIJJOMJICHHSI OCOOJIMBOCTEH eIiieMioorii KO)KHOIO OKPEMOT'o 3aXBO-
PIOBaHHS Ta MOXMJIMBOCTEH Horo cmenudidaoi mpodimaktuku. Takxox
CTYICHTH MAalOTh 3aCBOITH 1H(OPMAIIIIO TIPO CTPYKTYPY IMYHHOI CHCTe-
MU IIIOIMHY, BUBYMATH MEXaHI3MH ii (yHKmioHyBaHHs. Hacamkinems,
Mae OyTH MoOyHOBaHHMII KOMIUICKC TEOPETHYHHX 3HAHb, MPAKTHYHHX
BMiHb Ta HaBHKIB.

BucHOBKH Ta mpakTH4YHa 3Ha4YMMicTh po6oru. He 3Bakaroun Ha
npoOJIEMHICTh CUTYaIlil 3 BHKIaAaHHAM JaHOTO Tpeamery on line B
YMOBax KapaHTHHY, CIIiJl BI/I3HAUUTH, L0 Y TOM e yac BiZI0yBCs MEBHUIA
MPOPUB y 3aCTOCYBAHHI HOBITHIX HU(POBUX TEXHOJIOTIH, HAKOIMHUCHUX
JIFOJICTBOM, Y HAaBYaJIbHOMY IPOIECI Y TAKUX TPAMUIIIHO KIACHYHHX
cdepax OCBiTH, K, HANPHUKIIAJ, BUKIAJAaHHI Kypcy MikpoOiosorii, Bipy-
coJIoTil Ta IMYHOJOTIi Yy MEIWYHUX BHIINX HAaBYAJIHHHX 3akiamax. Lli
3M00yTKH MPOaHaJi30BaHI y JaHIi CTAaTTi 3 METOIO OILIHKH MEPCICKTHB
OCYYaCHEHHS HaBYaJBHOT'O NPOLECY 3 MPEAMETY.

Karouosi ciioBa: 3HaHHs, BMIHHS, HABMKH, IACTAHIlIHE HaBYaHHI,
MOITYKYBadi BUIIOT OCBITH.

ABTOp, BiinoBizansHuii 3a muctyBanns: fedorchenko.vira@gmail.com

causes certain social phenomena transition and

We have an extraordinary experience of
transformations today in the educational process at
different levels of education — compulsory school
attendance for all children, vocation, and higher
education, "gifted" to the planet by the challenges
of the coronavirus pandemic. It is well-known from
the history of human development that, whatever
the challenges, they ultimately carry with them a
powerful potential of the energy of society, which

processes to new levels. These are revolutionary
changes compared to evolutionary periods when the
potential for change is only accumulating. Authors
have focused on the analytical assessment of the
experience gained and the prospects opened by the
coronavirus for the field of education.

The aim the article is to analyze the teaching
experience of the of microbiology, virology, and
immunology course on-line under the conditions of
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coronavirus quarantine in 2020 and consider the
prospects of using elements of distance learning in
the post-quarantine period to improve the efficiency
of the educational process.

Theoretical framework. In order to structure
the analytical process, it is productive way to use
such categories as knowledge, skills, and abilities.
These categories are tools for assessing any
discipline being studied. They are also indicators of
the necessary areas of control over the results of the
educational process, closely related to the category:
competitions.

The academic staff of the Department of
Microbiology, Virology, and Immunology of the
Ukrainian Medical Dental Academy constantly
pays attention to the quality of the content structure
of the subject [1, 2]. The staff makes regular
contributions to improve the educational,
methodological, and organizational support of the
educational process [3, 4, 5, 6, 7, 8]. Authors also
pay attention to the student's knowledge assessment
in the subject [9, 10]. The category: "competencies”
is necessary for the assessment of the success level
in studying the subject [1, 12, 13, 14, 15].

Therefore, we will evaluate and analyze each of
these categories (knowledge, skills, abilities,
competitions) according to the following plan:

1. How much the technologies of the learning

process have changed.

2. Have changes in the technology of the
learning process led to an improvement or
deterioration of the results of the process.

3. Should it be the possible prospect of
consolidating certain elements of distance
learning be considered appropriate in the
post-quarantine future?

Category: "Knowledge"

One of the difficulties in studying the subject
"Microbiology, Virology, and Immunology" is an
extremely large amount of descriptive information.
This knowledge opens new horizons to a greater
extent. A striking example of the "inexhaustibility"
of microbiological science, information, in fact,
was a new strain of Coronavirus, which "closed"
the planet for quarantine. To some extent, we can
say that microbiology, virology, and immunology is
a discipline that has certain signs of encyclopedic.
It is impossible to remember all the accumulated
amount of knowledge. It is proper in many cases to
use reference materials, such as Bergey's Manual of
Systematic  Bacteriology, created to classify
microorganisms based on many properties:
morphological, tinctorial, cultural, and others. We

can say the same about the study of the section:
"Immunology”. In fact, higher education seekers
can study only the basics of immunology within the
subject of  Microbiology, Virology, and
Immunology.

"Classical" methods of studying include both
control of the accumulated facts knowledge and
discussion of the material; it’s structuring,
consideration of problematic issues. It allows
shifting the emphasis from the knowledge of facts
to understanding the material. The role of a teacher
is extremely important as a guide for higher
education seekers in the complex mazes of
microbiological science. With his help, higher
education seekers have to create in their minds a
logical map of the subject, which should contain
separate "sectors". Primary information about the
properties of each individual  pathogen
(morphological, structural, tinctorial, cultural,
enzymatic, antigenic, biological, phagolizable)
should be primarily not an object of memory, but a
basis for analysis. The results of the analysis should
provide the keys to understanding such phenomena
and processes as the epidemiology and
pathogenesis of a particular infectious disease,
features of the immune response to the pathogen. A
deep understanding of the mechanisms of
interaction of these two systems (on the one hand —
pathogens, on the other — the human body) is the
basis for successful management of interaction
processes. This applies to such practical tasks of
medicine as specific and non-specific areas of
prevention and treatment of infectious diseases.
Also logically mediated is the choice of direction of
microbiological diagnosis that is effective for a
particular infectious disease.

The teachers of our department use the
platforms Zoom [16] and Google classroom [17]
most often in the distance learning condition. The
first of them involves direct communication
between participants in the learning process. The
second one provides sending information from the
teacher to higher education seekers and vice versa.
Skype also provides the ability to set up video
communication [18] and Moodle is a platform that
provides the ability to exchange data [19]. These
platforms are widely used in the world too. This is a
non-exhaustive list of platforms that exist in the
world for distance learning. There are also a
number of other, lesser-known resources that can
take a more significant role in the development and
formation of distance learning throughout the
world.
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According to the results of the student’s survey,
Zoom is the undisputed leader in the Academy. More
than half of the higher education seekers named it.
Other options shared what was left about equally.
Even such as sending information by e-mail, Viber,
WhatsApp, and telephone communication were
given among the options. It turns out that the other
options cannot compete with the Zoom.

The authors of this article believe it does not
mean that this platform meets all the requirements
for adequate support of the educational process in
higher medical education. This only means that the
educational process was necessary for direct
communication between teacher and student. It
argued that higher education seekers deliberately
rejected the possibility of an easier way to get a
better grade but chose a higher level of knowledge,
integrity in the learning process.

Category: "Skills and abilities"

The authors consider these categories together
because abilities are, in fact, skills brought to
automatism [17].

Therefore, we analyze changes in the conditions
of distance learning in the process of acquiring
motor, sensory and intellectual skills.

Examples of motor skills are slide preparation,
staining by a simple or complex method,
serological reaction, and so on. Distance learning
reduces this process to the level of theoretical
knowledge. This is the place where the learning
quality of the subject is lost the most. So, we should
not carry out this part of the educational process on
the online platform in the post-quarantine period.
We should keep the classical approach to mastering
them instead.

To a large extent, this also applies to sensory
skills, such as taking into account the serological
reaction, or assessing the nature of bacterial
staining, or the enzymatic properties of bacteria.
This group of skills higher education seekers can
partially acquire in the form of distance learning
using drawings, photos, or videos. But, the real
lesson will be better to master these skills in full.

Intellectual skills, such as making a conclusion
about the diagnosis of infectious disease on the
basis of laboratory results are compensated in
distance learning better than the previous two,
because they are essentially the result of
generalization, synthesis of new knowledge.

But, since these are parts of the activity, based on
theoretical knowledge, and realized first in motor and
sensory actions, they must also, return to their usual
place in the classroom or laboratory.

Category: ""Competency building approach™

The study of the subject: "Microbiology, virology
and immunology" involves the formation of various
competencies of the future specialist. These include
such groups of competencies as integral, general and
special (professional, subject). Most of these
competencies are directly related to the acquisition,
improvement and practical application of knowledge,
skills and abilities in the subject. These aspects are
discussed in the previous provisions of this article.

At the same time, other competencies are aimed
at such issues as, for example, maintaining a healthy
lifestyle (the ability to self-regulation, follow up a
healthy lifestyle, the ability to adapt and act in a new
situation); social and psychological competencies
(ability to choose communication strategies; ability
to work in a team; interpersonal skills; ability to act
socially responsibly and with public consciousness;
the desire to preserve the environment; ability to
apply science-based psychological techniques of
effective work with colleagues, medical staff,
patients and their relatives, willingness to interact
with other people; individual awareness of the
culture of other peoples), as well as skills in the use
of information and communication technologies.

Issues of a healthful lifestyle and self-regulation
have undergone significant distortions in quarantine
conditions due to the forced restriction of the stay
and movement of people outside their homes.
Hypodynamia has significant negative consequences
for the functioning of the musculoskeletal system,
cardiovascular system. Indirectly, it affects the work
of the whole organism. It is also important the
increasing of the hypoxia level, which occurs against
the background of these phenomena, as well as long
periods of being in a state of wearing a protective
mask. Lack of oxygen also has a negative effect on
the systems and organs of the human body. In the
context of issues of self-regulation under quarantine
is important not only self-regulation at the physical
level, but also the need to optimize own
psychological state. All these questions do not
directly relate to the goals and objectives of the
subject: "Microbiology, Visusology and
Immunology". However, they are more related to the
process of formation, education of a conscious
personality, doctor, conductor of these values among
future patients. At the stage of training, as well as at
the stage of professional activity, the determining
factor is and will be a personal example, the
expression of attitude to the issues.

In fact, in this section of educational
achievements, the teacher's task is to sow the
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seeds of a rational attitude to these issues. And the
student's task is to perceive and nurture these
grains and to express the attitude to the issues.

The competences in the use of information and
communication technologies have come to the
forefront in terms of the results of their effective

Conclusions

1. The online form of interaction between
teacher and student is productive to assess student’s
knowledge at the stages of initial and final control.

2. We can use the tests of different levels of
complexity and situational tasks in the process of
the interaction.

3. The interaction can take place even during

Prospects for future research

It is possible that, over time, the medical
community will raise the issue of delimitation of
such a control part of the educational process and
live communication of higher education seekers
with the teacher. This could save a lot of time for
higher education seekers who spend it moving from
one learning base to another, which are often
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