THEORETICAL MEDICINE

UDC 61:378.147.091.27.014.25 https://doi.org/10.26641/2307-0404.2019.4.189177
T.0. Pertseva, RELEVANT APPROACHES

LS. Shponka, TO MODERNIZATION OF ACADEMIC

LV. Tverdokhlib, AND MATERIAL AND TECHNICAL PROCESS
O.Yu. Pototskaya

SUPPORT OF ACADEMIC PROCESS

IN THE FIELD OF KNOWLEDGE “HEALTH
CARE” IN TERMS OF ADAPTING

TO INTERNATIONAL ASSESSMENT CRITERIA

SE «Dnipropetrovsk medical academy of Health Ministry of Ukrainey
V. Vernadsky str., 9, Dnipro, 49044, Ukraine

113 «Ininponempogcoka meouuna axaoemia MO3 Vipainuy

8y1. B. Bepnaocwkoeo, 9, [ninpo, 49044, Vkpaina

e-mail: pototskaya.o.yu@gmail.com

Humyeanna: Meouuni nepcnexmueu. 2019. T. 24, Ne 4. C. 4-11
Cited: Medicni perspektivi. 2019;24(4):4-11

Key words: KROK, International Basic Medicine Examination, USMLE, modernization, medical education

Kurouosi cnoBa: KPOK, Mixcuapoonuii icnum 3 ochog meouyunu, USMLE, mooephizayis, meouuna oceima
KuaroueBsie cnoBa: KPOK, meowcOoyHapooHwiii sk3amen no ochosam meouyutvt, USMLE, mooepnusayus, meouyunckoe
obpaszosanue

Abstract. Relevant approaches to modernization of academic and material and technical process support of
academic process in the field of knowledge “Health care” in terms of adapting to international assessment
criteria. Pertseva T.O., Shponka L.S., Tverdokhlib I.V., Pototskaya O.Yu. One of the important tasks in
modernization of Ukrainian medical education is to bring it in line with international assessment criteria, which has
become especially relevant after the introduction of the International Basic Medicine Examination in 2018. The aim of
this work was to identify the most significant differences between international medical exams (for example, The United
States Medical Licensing Examination, USMLE) and the national system of licensed exams KROK, and based on this,
determine the direction of modernization of Ukrainian medical education for its adequate adaptation to new systems of
assessment. The most significant differences between the two exams are: format (on computers / on paper); presence /
absence of digital files with images and audio data in tasks; thematic focus of tests within one / several subjects;
different list of items by which tasks are distributed; in the case of USMLE, there is a much higher motivation to pass
the exam with the highest possible result. To adapt the medical education system to such features, it is necessary: to
provide students with high-quality illustrated textbooks and meaningful digital data bases for each specialized subject,
to actively use images (audio, video files) from these sources during the analysis of the material and all types of control
(including test ones); to establish cooperation between the fundamental and clinical departments in the process of
creating test tasks, as well as the exchange of digital materials for practical classes. Of particular importance is the
synchronization of methodological approaches to conducting practical classes and assessment criteria not only in
theoretical but also in clinical departments, which will make the learning process more transparent and
understandable. Such a set of measures will help not only to adapt students to exams at the international level, but also
will increase their interest and improve the effectiveness of the educational process. The employment of digital images,
audio, video files will also contribute to the adequate preparation of students for new directions in medicine, such as
telemedicine and telepathology.

Pedepar. AkTyalbHble HaNpaBJeHHS MOJACPHH3AINU Yy4eOHO-METOAMYECKOI0 M MaTePHAIbHO-TEXHUYECKOI0
ob0ecnieyeHusi y4de0HOro mpomecca B o0jgacTu 3HaAHUH «3ApaBooXpaHeHHe» B AacleKTe AaJaNTaOMH K
MeKAYHApPOAHbIM KpuTepusm ouneHusBanus. Ilepuesa T.A., llnonbka U.C., TBepaoxiaeo U.B., Iloroukas O.FO.
O0noul U3 BANCHBIX 3a0ay MOOEPHU3AYUU MeOUYUHCKO20 00pa308anus 6 Ykpaune AGIsAemcs npuseoeHue ez2o 6
COOMBEMCMBUE C MENCOVHAPOOHBIMU KPUMEPUAMU OYEHUBAHUSL, YMO CIMANI0 0COOEHHO AKMYANbHbIM NOCILe BHEOPEHUSL 8
2018 200y Meoicoynapoonozo sK3amena no ocHoeam meduyunsl. Llenvio 0annou pabomol 6bLIO 6biAGUMb HAUDONEE
cyujecmeentvle OMAUUUS MeHCOY MEHCOYHAPOOHBIMU MeOUYUHCKUMU dK3amenamu (Ha npumepe The United States
Medical Licensing Examination, USMLE) u omeuecmeennotl cucmemotui auyeH3uonusix sxkzamenos KPOK, u na ocnose
9Mo2o onpedenumv HANPAGIEHUs MOOEPHU3AYUU MeOUYUHCKO20 00pazo8anus 8 YKpaune 01 e20 adeK8amHou
aoanmayuy K HOBbIM cucmemam oyenusanus. Haubonee cyujecmeeHHbIMU OMAUYUAMU MEICOY O8YMs CUcmemMamu
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OYeHUuBanus AeiAmMca: opmam npogedenus (Ha Komnviomepax / Ha Oymaee); Hanuyue / omcymcmeue 8 3a0AHUAX
yupposvix aiinos ¢ uz0bpadicenusiMu U ayOUOOaHHLIMU 0OCIE008AHUL, MEMAMUYECKas HANPAGIEHHOCMb TEeCn08 8
PamKax 00Ho20 / HeCKOAbKUX NPeOMemos; DA3Hbl NepedeHb npeomMemos, No KOMopblM pacnpedeneHvl 3a0anus; 6
cnyuae ¢ USMLE namnozo bonee gblcoxas MOMUGAYUst COamMb IK3AMEH HA MAKCUMATLHO B03MOJICHII pe3yavmam. [[ns
adanmayuy  cucmemvbl MeOUYUHCKO20 00pa308anus K HNOOOOHbIM 0COOEHHOCMAM HeoOX00UMo: obecneuusams
CMYOEHmMOo8 KAUeCmEeHHO ULIIOCIPUPOSAHHbIMU YYCOHUKAMU U COOEPAHCAMENbHBIMU 0A3aMU YUDPOBIX OAHHBIX NO
Kaxncoomy npoQuibHOMy npedmemy, AKMUSHO UCNONb308AMb U300padiceHus (ayouo-, udeo@ailivl) u3 HA36AHHbIX
UCMOYHUKO8 60 6peMsi pazbopa mamepuana u 6cex GUA08 KOHMPONA (8 MOM YUcCie MeCmo8020), HANANCUBANb
COMPYOHUHECBO MeNCOY QYHOAMEHMATbHBIMU U KIUHUYECKUMU Kagedpamu 8 npoyecce paspaboOmiKu mMecmosbix
3a0anuti, a maxdce obmena yugdposvimMu mamepuaramu 01s nposedenus npakmudeckux zanamui. Ocoboe 3HaueHue
UMeem CUHXPOHUAYUSL MEMOOUUECKUX NOOX0008 K NPOSLOSHUI0 NPAKMUYECKUX 3AHAMULL U KPUMeEPUes OYeHUBAHUsL He
MONbKO HA MEOpPemudeckux, HO U HA KIUHUYECKUX Kageopax, 4mo no360um coeiamsv npoyecc obyuenusi bojee
npO3pPauHeiM U NOHAMHLIM. [10000HbII KOMRIIEKC Mep NOMOJCem He MOAbKO A0Anmupo8ams CMYOeHmo8 K
IK3AMEHAM MENCOYHAPOOHO20 YPOBHS, HO MAKICe HNOBbICUM UX 3AUHMEPECOBAHHOCMb U NOBbICUM  I(h-
gexmusnocmv yuebnozo npoyecca. Hcnonvzosanue yu@posvlx usobpadcenuti, ayouo-, euoeodaiiniog maxdice
bydem cnocobcmeosamov a0eK8amMHOU NOO20MOBKe CMYOEHMOB8 K HOBLIM HANPAGIEHUSM 8 MeOuyuHe, Makum Kax

meﬂeme()uuuHa u menenamaolocus.

In order to identify the main trends in the
modernization of medical education, it is important,
first of all, to take into account the main trends in the
modern healthcare system. One of the most pro-
mising areas of medicine around the world is
telemedicine, which enables the involvement of
highly qualified specialists in the consultation of
patients in the most remote locations in the country
[6]. In Ukraine, the development of telemedicine has
been recognized as one of the priority areas, as
evidenced by the Order of Ministry of Health of
Ukraine No. 261 of 26.03.2010 "On the introduction
of telemedicine in healthcare institutions" [3]. It re-
quires medical education to increase the role of
digital data obtained by various diagnostic methods
in the training of future specialists [9].

Also in the process of modernization it is im-
portant to take into account the tendency towards the
internalization of education, in particular medical,
which consists in the development of academic
mobility and adaptability of the system for training
not only domestic but also foreign students [5, 11].
According to the Ministry of Education and Science
data, 75605 foreign students from 154 countries of
the world study in Ukraine; among the first 10
higher education institutions by the number of
foreign nationals, medical institutions rank 8 [2].
Most of all, foreign medical students are taught in a
non-native language, which requires the education
system to reduce the need for verbalization and
maximize the role of other media, including visual,
in audio and video format with the use of modern
digital technologies.

But the most important and effective impetus for
the renewal of Ukrainian medical education is the
fact that the state-level International Medical Exam
is introduced at the state level, which aims to
provide the most objective assessment of the activity
of medical establishments in the country [4]. In
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order to avoid any corruptive component, a contract
to conduct this exam is signed with the National
Board of Medical Examiners (NBME), a company
that develops the world-famous USMLE (for the
United States) and IFOM (for other countries) tests.
Such circumstances require the fastest possible
adaptation of the educational process in medical
establishments to international standards, since the
conditions of study of students must be adequate to
the system of their assessment [10]. In order to deve-
lop adaptation programs, it is important to under-
stand the differences between the licensed integrated
exam system in Ukraine and the NBME system.

The purpose of this work was to identify the most
significant differences between the Ukrainian licen-
sing exam system Step (KROK) and the interna-
tional format of medical examinations (on the
example of USMLE) and on this basis to determine
the actual directions of modernization of the metho-
dological and logistical support of educational pro-
cess of specialists in the field of “Health care” for
the adaptation to international evaluation criteria.

Main part

An analysis of the typical USMLE and Step
examples of tasks identified the following
differences.

1. Passing computer-based exam (USMLE)
and not in paper form (STEP). From a purely
technical point of view, this difference is not so
much a problem for students who have experience of
studying in the computer classes of some depart-
ments, but for the exam organizers. From the
experience of passing KROK licensing exam, it is
known that the exam must be held at the same time
throughout the country, otherwise it is impossible to
avoid premature disclosure of the content of the
tasks. In most medical establishments, computer
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classes are created in separate departments and are
equipped with 15-30 workplaces, which requires the
simultaneous involvement of a large number of
exam rooms simultaneously. It also requires more
supervisors and technical staff. For example, in
Dnepropetrovsk Medical Academy in 2019 569 stu-
dents were passing exam at the same time, with the
average number of 15 computers in one department,
sothere was a need to organize about 40 class-rooms.

2. USMLE tests contain not only text content
but also (in a large number) digital files with
images of patho-histological sections, x-ray images,
tomograms, external manifestations of genetic and
skin diseases, audio recordings of auscultation data,
etc. This makes it possible to test the skills of
recognizing diagnostic features directly, not by their
describing in the text (as in Step exams), which is
much closer to practical medicine. Given the priority
development in Ukraine - telemedicine - the impor-
tance of digital imaging skills for future doctors is
difficult to overestimate. In addition, memorizing an
image is much easier than imagining it in a detailed
description in the text, so if students are adequately
trained, this type of knowledge checking is even
easier. It is of particular note the advantages of such
assessment for foreign students, since providing the
image, rather than describing it in the assignment,
minimizes the likelihood of error due to insufficient
command of the language used in the exam.

3. The USMLE format tests often test the
knowledge of several disciplines at the same time,
and it is difficult to distribute the test database for
preparation between different departments. For
example, Step 1 disciplines (such as anatomy, histo-
logy, embryology, biochemistry, genetics, micro-
biology, immunology, pathology, health protection)
are divided into the following headings: cardiology,
endocrine, gastroenterology, hematology, oncology,
musculoskeletal, neurology, renal and reproductive.
Conditions of tasks are also prepared in such a way
that both disciplines equally affect the correct
answer. For example, a neurological symptomato-
logy may be described in the condition of the task,
and the task will be to indicate the area of the brain
lesion in the brain image. That is, at the same time it
is necessary to demonstrate understanding of
function of individual structures, as well as the
ability to recognize them in the image.

In the practice of the same licensing exam, the
tasks are prepared by the representatives of different
departments according to their curricula, and the
preparation of students for the examination is carried
out at the departments separately in each discipline.

6

This allows to evaluate not only the work of the
educational institution as a whole, but also to
compare the performance of its individual units with
each other. On the one hand, there are some
advantages (the departments are motivated to
prepare students as best they can), but it also has
significant disadvantages (departments training
third-year, sixth-year students do not pay attention to
the education material of the previous years of study,
because they are not interested in the result as a
whole, but in their own rankings).

4. USMLE tests are distributed by subject
according to Western training programs, which
are significantly different from the Ukrainian ones.
For example, Step 1 includes: Pathology, Physio-
logy, Pharmacology, Biochemistry & Nutrition,
Microbiology & Immunology, Gross Anatomy &
Embryology, Histology & Cell Biology, Behavioral
Sciences, Genetics. The main differences are that
pathological anatomy and pathological physiology
are combined into one subject, medical biology is
absent, but genetics and "behavioral sciences" are
present.

5. Students are much more motivated to pass
the USMLE with maximum possible result (since
this significantly affects their future employment
and, consequently, their salary) compared to passing
Step exam (since students only have to get “pass”
mark not to be expelled).

The differences identified indicate the need to
revise and modernize the main methodological
approaches to the teaching of specialized disciplines
in medical educational establishments which must
first address these tasks.

I. Providing students with adequate material
to prepare for practical classes and various forms
of exams.

To solve this problem, it is necessary:

1. Provide students and teachers with textbooks
with a high level of illustrative material. Modern
editions (especially of the western sample) contain a
large number of diagrams, drawings and photo-
graphs, which facilitate the perception of the
material regardless of discipline. Often, students do
not pay attention to the drawings and merely submit
textual information. With the ability to control the
skills of image recognition, video and audio infor-
mation, there is an opportunity for a more adequate,
comprehensive assessment of students' knowledge
on the topic.

Licensed under CC BY 4.0
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Approving purchase requests for textbooks, com-
missions on disciplines must pay attention to quality
and number of illustrations in the edition. In case of
foreign students, it may be advisable to purchase
original international publications in English, French
language if the translations of the national textbooks
are significantly inferior to the number of images.
Taking into account conducting Step exam partly in
English, it is advisable to involve native students in
working with English-language textbooks.

2.To develop digital image databases for
students' self-study out-of-class which should be on
open access 24/7. Although the textbooks may con-
tain a sufficient number of images, most of the
drawings are presented in a single copy, which does
not allow the student to fully focus on the key details
and features of the phenomena and objects being
studied. The task of digital databases is to provide as
many variants of the same images, audio and video
files as possible. This will make it impossible to
primitively learn the minor features (for example,
the color of the patient's clothes instead of mani-
festations of disease) and allow students to identify key
common features by analyzing a series of images.

Formulating a list of sources recommended for
self-study, it is important to follow the principle of
sufficient numbers. When referencing more than one
textbook or digital database, it is important to
indicate which ones are essential, first-priority and
mandatory, and which are - optional.

IL. Increasing the role of digital images, audio
and video files in the process of explaining
material and evaluating students’ knowledge.

To solve this problem, it is necessary:

1. Introduce usage of digital images in accor-
dance with the department's profile during practical
classes and all types of knowledge control, including
tests. It is important to determine the required num-
ber of such images so that, on the one hand, not to
load practical session, and on the other — to convey
the maximum body of material to the student.

For selection of images and other digital material
for in-classroom learning, it is advisable to involve
faculty members teaching in foreign language and
working with foreign textbooks. It is the material of
such textbooks that can form the basis of illustrative
practical session, since, as noted, it is the inte-
rnational publications that contain the largest
number of images. In addition to the textbooks, the
digital database materials of wvarious diagnostic
methods (histology, X-ray, tomogram, audio recor-
ding of auscultation of the heart or lungs, endoscopic
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data, etc.) should also be included. It may be ad-
visable to present some of the visual material during
the lecture (if accompanied by a demonstration of
digital images) and to check out its mastery during
practical classes; this may further motivate students
to be more attentive during lectures (but also require
synchronization of lecturers' work).

2. Synchronize the work of all faculty members
in order to create equal learning environment for all
contingents of students. At the meeting of the
department, a basic set of digital files for each prac-
tical class should be agreed upon, which would meet
the necessary criteria in terms of quality, informative
content and representativeness. In addition, it is
desirable to coordinate the work of different depart-
ments within subject commissions, so that students
do not have conflicts when learning according to
different algorithms.

I11. Establishing cooperation between the de-
partments in the process of preparation of
materials for the educational process, as well as
in the preparation of students for licensing
exams.

In establishing cooperation between departments
in the process of preparing students for international
exams it is important:

1) synchronize as much as possible the calendar-
thematic plans of related disciplines;

2) exchange digital materials for practical classes
between fundamental and clinical departments;

3) create interdepartmental working groups to
develop test tasks, taking into account the wmowiedge OF
several subjects (theoretical and clinical).

IV. Develop a system of encouraging students
to pass Step at a high level.

Following the example of international exams, it
is important to consider the results of the KROK
licensing exams in job placing. It would also be
advisable to create an open market of vacancies for
healthcare professionals and a transparent recruit-
ment system, where the major criteria will be the
results of licensing exams at the graduate level.
However, this is only possible at the state level.

Experience of the Department of Histology of
the SE “DMA” in the modernization of metho-
dological and material and technical support of
learning process

Since February 2019, new algorithms of educa-
tional and methodological approaches have been
developed at the Department of Histology, taking
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into account the need to increase the role of visual
support of practical classes. To implement new
approaches in all academic audiences, with an
average area of 20-25 square meters, designed for
12-15 students, 55-inch Smart TVs were installed;
The department was also previously equipped with
Carl Zeiss Primo Star microscopes. Also, original
English textbooks were purchased for English-
speaking students, “Junqueira's Basic Histology:
Text and Atlas” [8], and a new edition of a basic
national textbook [1] was purchased for domestic
students, which differs from the previous in color
illustrations. Additionally, a web page with a histo-
logical atlas was created on the site of the depart-
ment, with downloaded digital images of histolo-
gical specimens, distributed according to the topics
of practical classes [7].

The experience of the Department of Histology
has shown that the standard of conducting practical
class should include three compulsory components,
which can vary in duration depending on the
specifics of a topic, namely:

1) consideration of the topic and input control of
knowledge;

2) practicum (work with albums, microscopes,
atlases);

3) recitation of each student using Smart TV.

In order to make good use of class time during
individual recitation, students of the group continue
to complete hands-on workshop. An important pre-
requisite for the practical training is the use of Smart
TV to provide all three of these components.

Consideration of the topic / input control of
knowledge

In the process of consideration of the topic,
images of histological specimens, samples of which
were downloaded from the department's atlas web
page, schemes and diagrams from basic textbooks,
as well as short (up to 10 minutes) videos, which are
available online are used. A total of 20-25 images
(up to 2 min per slide) and 1-3 video files per ses-
sion are used.

It is important to emphasize that the images used
during the revision of the material were not signed
and did not contain the markings of individual
fragments, which allowed them to be used for input
control of knowledge simultaneously. With quality
training, students should be able to recognize the
common features of the objects demonstrated on
their own, while the teacher is required to explain
the most complex details. Thus, demonstrating a
new slide, the teacher asked a particular student to
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give the general name of the tissue or organ depicted
and to explain on what grounds it could be done. If
the student could not explain or his answer was
incomplete, other members of the group were
involved in the discussion. After discussing the
image and related theoretical information, the
teacher answered the questions of the audience and
summed it up, focusing on the most important
criteria. Such a form of the first block of classes
actively attracts students to work and also increases
their interest as it is debatable and competitive.

Additory, one should also focus on the benefits
of using captionless images. It is not only makes it
possible to control the students' input knowledge, it
also motivates them to listen carefully to the teacher
and keep an eye on the topic, since at any time
everyone present may be asked to repeat the material
just explained. Also, the teachers are deprived of the
ability to read the titles from the slides, so they must
constantly keep hand in and be ready to answer any
additional question asked by students. It is important
that the language problem is solved, since, in the
absence of captions, the same images can be used
when working with different contingents of students
(in SE “DMA” training is conducted in four
languages). Absence of captions additionally pre-
vents students from copying (photographing slides)
and learning words of a limited number of marked
details.

Video files were used to summarize basic infor-
mation as well as to examine the mechanisms of
action of cell and tissue structures. Most of the
freely available videos are in English, so teachers
who work with students from other language groups
have to additionally comment and explain the
videos.

Working with albums and a microscope

During this part of the class, students learned the
skills of recognizing diagnostic criteria of histologi-
cal specimens and sketched them in albums. At the
beginning of this class, the teacher demonstrated
digital images of the specimens on Smart TV, focu-
sed on the basic criteria and suggested that students
try to identify them using a microscope (Fig.). The
use of Smart TV enabled to show all students a high-
quality image of the specimen (possibly at several
magnifications, or under different coloring con-
ditions), being an absolute advantage over atlases
and tables. After analyzing the diagnostic features
and viewing the specimens under the microscope,
the students schematically sketched the main ones.
Assessment of protocol figures enabled the teachers
to more clearly understand the quality of the
material learned and practical skills.

Licensed under CC BY 4.0
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Practical session at the Department of Histology: working with albums and microscope.
Associate Professor Romanenko L.A. explains basic diagnostic criteria of histological specimen,
while students are able to view similar specimens under a microscope

Recitation of each student using Smart TV

During the last part of the class teachers con-
ducted recitation of students (about 5 minutes for
each student), during which several slides from the
first part of the class were used, i.e. they controlled
both theoretical knowledge of the material and the
ability to recognize the diagnostic criteria of the
specimens in practice. It was this part of the class
that particularly motivated students to be attentive at
the beginning, when reviewing the material, as parti-
cipation in the discussion of the material in the end
was taken into account upon receipt of a mark.
Provided that the student was actively involved in
reviewing the material at the beginning of the class
and demonstrated good knowledge, the teacher
could ask only a theoretical question.

Images discussed during practical class in the
time following were used during module control
assessment; it is also planned to involve them in the
preparation of the materials of the first round of the
Olympiad in histology, cytology and embryology and
holding meetings of the students’ scientific society.
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At the end of the practical classes, each student
gets mark that considers in the round: his/her parti-
cipation in the discussion of the topic, correctness of
the drawings in the protocols, as well as oral answer
to theoretical questions and skills of diagnostics of
histological specimen by means of Smart TV.

Preliminary results

Analyzing the first six months after the moder-
nization of the educational process at the Depart-
ment of Histology, it is possible to note both the
increase of students' interest in the classroom
activity and the increase in the effectiveness of mas-
tering practical skills in recognizing the diagnostic
features of histological specimens. Theoretical infor-
mation supported with the visual images contributed
to its better absorption, as in addition it involved
visual memory. The new way of discussing learning
material and students’ recitation has made it easier
to work with foreign students studying in a non-
native language. From now on, the teacher does not
have to describe the characteristics of certain
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structures in the question — it is only necessary to
indicate them in the appropriate image and ask the
student to define their name. In this case, the impor-
tance of verbalization was reduced and language
problems were minimized, this does not allow the
student to complain about the incomprehensibility of
the question while the problem is his unpreparedness.
It is also much easier for students to point out and
name different elements of an image than to construct
complex sentences by describing abstract images.

Thus, due to the updating and modernization of
the technical support and teaching-methodical algo-
rithms, it was possible to increase the efficiency of
the students' classroom and out-of-class activity.

CONCLUSIONS

The most urgent trends in the modernization of
higher medical education are the standardization of the
structure of practical classes, the introduction in the
educational process of digital technologies for image
analysis, audio and video files, as well as the
development of collaboration between theoretical and
clinical departments in the development of educational
and methodological algorithms. The identified areas of
modernization of medical education not only help to
adapt it to NBME international assessment criteria, but
also to optimize the work with international students
and facilitate adequate training of specialists for the use
of modern technologies in medicine.
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