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Abstract. The aim of the research is to analyze the relationship between the success and
frequency of the distance learning server Moodle using in the study of medical students, as well
as to assess the features and identify major problems in training during COVID-19 pandemic.
The results of 200 medical students total success have been analyzed. Students’ education
achievement was assessed as a factor in determining the training success in the context of
relationship with the number of Moodle distance learning server visits. Two subgroups have
been analyzed (100 people in each) depending on the departments: clinical discipline
(propaedeutics of internal medicine) and theoretical (biochemistry). Statistical analysis of
students’ activity in Moodle system revealed high correlation between the frequency of the
platform visits and students’ educational success at the Department of Propaedeutics of
Internal Medicine. A similar pattern is observed in the analysis of the correlation between the
use of Moodle and learning outcomes in theoretical disciplines by the example of Bioorganic
and biological chemistry and clinical biochemistry department. Thus, in order to prevent the
spread of acute respiratory disease COVID-19, an distance education elements should be
implemented; the using of the Moodle platform helps to increase medical student’s educational
success.
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Introduction

The world education system requires constant modernization to comply with
scientific and technological progress in the context of innovative economy
formation. The urgency and challenges of the problem are growing up in the
current global pandemic of the coronavirus SARS-COV-2, shifting the emphasis
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to distance education with increasing percentage of independent work of the
applicants.

The main provisions of the Law of Ukraine "On Education" are aimed at this,
according to which high-quality education remains a priority, which is an
expression of social justice. World experience shows that progress is achieved
where advanced technologies of the educational process are valued (Zakon
Ukrainy «Pro osvitu», 2017).

The issue of innovative education - education that not simply develops but
develops in today's conditions has become the most important among the teaching
community (Saukh, 2011). The new paradigm of education requires a revision of
teaching philosophy, the moving from lecturing to the encouragement and control
of independent students’ study and research. That is, now a person is not taught,
but a person learns, and in the learning process the key principle is "to create"
instead of principle "to repeat”. Distance education in this aspect gives impetus to
the realization of their professional and creative potential. Note that the main
principles of innovative changes in education include the following: pluralism,
variability, alternative and continuing education; personal oriented learning; close
interaction between the teacher and the learner (cooperative pedagogy); unity of
education and upbringing; search for unconventional methods and forms of
teaching (increase teachers’ freedom of creation), development and
implementation of distance-active training in educational process and wide
application of innovative pedagogical technologies based on fundamental
epistemological and hermeneutic aspects of pedagogics and didactics (Bykov,
2005).

The aim of the research is to analyze the relationship between the success
and frequency of the distance learning server Moodle using in the study of medical
students, as well as to assess the features and identify major problems during
training in the COVID-19 pandemic.

The set of general scientific methods is used in the work: theoretical analysis,
synthesis; comparison; generalization. The study involved scientific papers,
relevant regulations and a number of decisions and resolutions of the policy
makers of that period.

Literature review

Based on the content of the "National Doctrine of Education Development
of Ukraine in the XXI century", the importance of the national education system
development should be concluded, considering the achievements of European and
world community, where education democratization and the introduction of new
forms, methods and techniques are priorities. Unfortunately, today the current
education system in Ukraine does not meet the requirements of the Ukrainian
statehood, which is reflected in the inconsistency of education with the needs of
the individuals, social needs, and world achievements of mankind. Therefore, the
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priority of the Ukrainian educational system today is to improve the education
quality. Analyzing the above mentioned we can confidently state that one of the
ways to improve education is the introduction of distance learning, which is
especially important in the context of COVID-19 pandemic. It is through the
introduction of distance learning we can prevent the spread of this dangerous
disease among teachers and students (Terenda, 2020).

Of course, distance education is a new type of learning that was began to be
implemented in the last third of the 20th century. It was facilitated by introduction
of the latest technologies into educational process (computerization and Internet
technologies). In the current context Internet technology is a widely available
resource that allows to increase your capacity to transfer, receive and process
information quickly in all scientific directions including medical sciences
(Volosovets et al., 2020). However, despite the high autonomy of educational
establishments which is regulated by the Law "On Education" in Ukraine and
abroad there is a number of problems inherent in the development of distance
education.

A number of leading domestic scientists pay attention to the problem of
development and introduction of distance learning in the educational process,
namely T. Marusei & T. Bilyk (2018), O. Horbatiuk (2020), N. Klokar,
N. Benderets, & A. Borbit, (2011), L. Kartashova, N. Bakhmat, & N. Plish (2018)
O. Spirin, O. Bazeliuk, L.Petrenko, A. Kalenskyi, & L. Maiboroda (2018), and
many others. A number of legislative acts adopted in Ukraine are also aimed at
this: the Law of Ukraine “On upper secondary education”, “Regulations on the
institutional form of upper secondary education” (April 23, 2019), “Regulations
on Distance Learning”, Resolution of the Cabinet of Ministers of Ukraine "On the
establishment and implementation of enhanced anti-epidemic measures in the
territory with a significant spread of acute respiratory disease COVID-19 caused
by coronavirus SARS-COV-2 (July 22, 2020).

Today, in modern Ukrainian realities, considering the threat of coronavirus
SARS-COV-2, the implementation of distance education is more relevant than
ever, which is aimed at realizing the rights to appropriate qualification of every
citizen. It should be noted that a number of scientific works of leading Ukrainian
and foreign scientists are directed to the successful solution of the problem. The
interpretation of distance education of scientists T. Marusei and T. Bilyk is
promising. The scientists claim that distance education involves a high-tech
approach to the process of knowledge transfer and creates a system of mass
lifelong learning, global information exchange. Expanding on their idea the
scientists note that by the introduction of the system there is the most adequate
and flexible response to the society needs in the context of highly qualified
professionals training. The scientists draw our attention to the fact that the
distance education system increases the efficiency and quality of learning through
additional opportunities to get reality cognition, self-knowledge, the personal
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development; management and monitoring of the educational process (control,
correction of educational results, computer pedagogical testing and
psychodiagnostics, transfer of scientific and methodological experience,
intellectual recreational activities) (Marusei & Bilyk, 2018).

Director of Ukrainian Institute of Information Technologies in Education of
the National Technical University of Ukraine “lgor Sikorsky Kyiv Polytechnic
Institute” characterizing the essence of distance education, notes that it is a well-
organized and controlled self-education with the use of computer technology and
communication networks.

Also, the viewpoint scientist S. Fedorchenko concerning the distance
education merits attention. He notes that education is a high-tech product of the
scientific and technological revolution, which widely uses the idea of marketing
approach to service students, which explains its active distribution around the
world (Fedorchenko, 2019).

Considering the essence of distance learning, scientist Y. Golovanova draws
attention to the fact that many people equate it with distance learning. Thus, the
scientist quite rightly notes that these are different forms of education. Their main
difference is that in the process of distance education implementation almost
constant effective interactivity is used. Distance education should be considered
as another and completely new form of learning. Distance learning has the same
structure as full-time one. Both forms of education are created under the
corresponding objectives and contents of teaching. But the presentation and
interaction of students with teachers is different from traditional form. Didactic
basis, which consists of the principles of scientific, systematic approach and
individualization of learning, and implements a system of educational and
professional competencies, is the same as in the face-to-face form of education.
A distinctive feature is its implementation, which depends on the specifics of this
form of learning, the capabilities of the information environment, technical
potential and similar factors that are associated with the Internet environment and
its services (Golovanova, 2015).

It is very important that the distance education is based on modular principle,
as it is noted by O. Horbatiuk. It should also be mentioned that the problem of
distance learning widespread implementation in higher education establishments
of Ukraine is given a lot of attention by the Ukrainian public highest-level
governing bodies, which is explained by the current circumstances. Thus,
according to section 10 of the Act “On Complete General Secondary Education”
adopted by the Verkhovna Rada of Ukraine, the form of educational process is
determined by the pedagogical council of the educational establishments within
the time provided by the curriculum, considering the characteristics of the region
(Horbatiuk, 2020).

The Regulation defines that the organization of education in the institutional
form is carried out in accordance with the curriculum of the educational
establishment. Distance education can be implemented by using distance learning
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forms as a separate form of education or using distance learning technologies to
provide learning in different forms of education or their combination. Teaching
time in the case of distance learning is defined by the educational establishment.

The procedure for organizing the distance learning educational process is
determined by the Regulation on Distance Learning, approved by the order of the
Ministry of Education and Science, April 25, 2013, Ne 466 (as amended). Today,
the procedure for organizing and approving distance learning is determined by the
Regulation on Distance Learning of General Secondary Education, approved by
the order of the Ministry of Education and Science of Ukraine, September 09,
2020, Nell115. Some issues of the distance learning organization have been
registered in the Ministry of Justice of Ukraine, September 8, 2020, Ne 941/35224.

When implementing distance learning, a very important point is the choice
of distance education type (Fig.1).

TYPES OF DISTANCE EDUCATION

i l T

v

Asynchronous form of Synchronous form of Hybrid form of distance learning.
distance education distance learning. Mostly, it assumes that an element of
It is the most common form. The form of learning is communication such as a forum is
The teacher prepares all similar to the conventional added to the element of asynchronous
notes, lectures, materials and full-time learning, when presentation of material. In this
assignments and makes them the course is taught to real system, the student and the teacher
available on appropriate web- students in real time by a communicate with each other with
resource whereas the students real teacher. The some pauses, discussing the topic. In
learn the topics in accordance difference is that students case of groups, like Coursera, the
with their plans and time and the teacher interact at teacher's answer to the question is a
requirements. a distance. long shot.

Figure 1 Types of distance education (created by the authors)

Considering the types of distance education, we want to draw attention to the
fact that we are most impressed by the hybrid form of learning, because in this
form the interaction of students and teachers is the closest, which primarily meets
the interests of students. But the main advantage of this education form is its
convenience: 1) the students independently choose the time and place for study;
2) replacement of written notes with electronic resources and the latest teaching
methods, constant consultations with the teacher give this form of self-education
additional advantages over the others.

An important point in the introduction of distance learning is to identify its
features, which give a clear answer regarding its usefulness (Fig. 2) (Akhmad,
2012).

Considering distance learning as one of the most progressive education
forms, in which the student can get the full range of necessary knowledge
(provided by the curriculum), without exposing himself and others to the risk of
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COVID-19, we want to note that in Ukraine today such system has been
implemented, and it is based on the following principles (Klokar, Benderets, &
Borbit, 2011; Mykhailova, 2014): 1) continuity, which means providing distance
education at all levels, which are accepted in the system of continuing education
in Ukraine; 2) democratization, which consists in providing equal opportunities
to all educational establishments in solving legal, educational, methodological,
financial and economic issues: 3) integration, which provides a virtual electronic
library of distance learning courses, data banks and knowledge bases with
copyright protection; 4) globalization, which means the openness of information
resources and the organization of educational processes using
telecommunications networks, including the network of the Ukrainian Academy
of Sciences; not to hinder the independent activity of educational establishments
and to promote the development of various forms of distance education that
provide state educational standards; not to destroy existing regional centers or
other associations of educational establishments.

Characteristic features of distance education

y

Flexibility - distance learning students generally do not have regular classes, but study at a time and place
convenient for them

v

Modularity - the distance education program is based on the modular principle, which allows a set of
independent courses - modules, to form a curriculum that meets individual or group needs

y

Parallelism - training is carried out simultaneously with professional activities, ie in-service on-the-job
training

v

Large audience - simultaneous access to many information sources of a large number of pupils, students and
listeners, communication of students among themselves and with teachers by telecommunication

y

Cost-effectiveness - efficient use of training areas and technical means, concentrated and unified presentation
of information, use and development of computer modeling should reduce the cost of training

y

Manufacturability - the use of new advances information technology in the educational process, which
contributes to adjustment to the global space

Figure 2 Characteristic features of distance education (created by the authors)
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Methodology

The total success of 200 medical students at the clinical and theoretical
departments of Bukovinian State Medical University has been analyzed. Students’
education achievement was assessed as a factor in determining the training
success in the context of relationship with the number of Moodle distance learning
server visits. Education achievement was assessed in students divided into two
subgroups depending on the department. The 1st group includes the students’ final
results in the process of studying the clinical discipline by the example of the
Propaedeutics of Internal Medicine Department. The 2nd group includes the
module control results on theoretical discipline biochemistry in Department of
Bioorganic and biological chemistry and clinical biochemistry. Statistical
processing of the results was performed by determining the Pearson's criterion.

Research results and discussion

Considering the challenges due to the coronavirus pandemic, the
educational process at Bukovinian State Medical University in recent years was
conducted distantly with practical classes in synchronous mode using the Google
Meet platform and extensive use of Moodle system. We have analyzed the final
performance of students, which included a summation of the final module control
and current learning outcomes of students of the Medical Faculty of Bukovinian
State Medical University (Fig. 3).

Statistical analysis of students’ activity in Moodle system revealed high
correlation between the frequency of use of the platform (5.29 £ 1.61) and
students’ educational success (143.78 = 11.3) at the Department of Propaedeutics
of Internal Medicine (Fig. 3a). Pearson's criterion is r = 0,905. A similar pattern
IS observed in the analysis of the correlation between the use of Moodle and
learning outcomes in theoretical disciplines by the example of Bioorganic and
biological chemistry and clinical biochemistry department (7.64 £ 1.96 and
133.68 + 8.61 coorBerctBenno) (Fig. 3.b). Pearson's criterion is r = 0.901. The
comparative interdisciplinary analysis revealed a tendency towards more frequent
use of the Moodle system by students with lower success in the study of
biochemistry. This suggests that the established correlation occurs when assessing
within a single discipline, and the frequency of use may depend on how tough is
the material to study according with the curriculum of the discipline.
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Figure 3 Correlation between the frequency of Moodle system use and students success in
studying clinical (a) and theoretical (b) disciplines in the Medical University
(created by the authors)

The effectiveness of the use of Moodle has been traced in the articles of
European scientists, in particular when studying the model of e-learning in higher
education institutions in Serbia, Lithuania and Bosnia and Herzegovina. Among
other things, eight factors were identified that influenced the satisfaction with the
use of the e-course (behavioral intention to use in the future, communication,
format, quality of information, effectiveness, perceived usefulness, satisfaction
and quality of the system) (Damnjanovic, Jednak, & Mijatovic, 2015).

The use of the Moodle system promotes the implementation of the latest
learning technologies and allows to promote learning during the process of joint
collective solution of educational problems, helps to exchange knowledge, gives
students the opportunity to interact with learning materials, teachers, and each
other. It should be noted that even the best education system is not ideal. Thus, in
the use of distance education is has been revealed the lack of a centralized
certification and accreditation system for electronic courses; high complexity of
making methodological materials for distance learning; lack of copyright
protection of educational software from "hacking"; psychological and computer
unwillingness of teachers; significant expenditures for the material base. But
despite the problematic situations which arise from the use of distance learning,
its effectiveness is obvious.

No less important point in the introduction of distance education is the
choice of a "platform™ as its basis. Studies show that the most common platforms
today are Learning Space, Top Class, WebCT (ver. 3-6), Black Board, Moodle.
All the systems listed above, as experience and practice have shown, are similar
to each other in their functionality. But personally, based on potential we are more
impressed by Moodle which is a free and open-source learning management
system (LMS) (Moodle — Open-source learning platform) (Fig. 4).
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LMS Modle benefits

/\

Oppotunity to exchange separate resources and full Availability of statistics tools that provides
educational and methodical complexes on disciplines constant monitoring of all uses of the system:
with other high schools according to standards: 1) the teacher can see when and what the
1) IMS package, IMS metadata, SCROM - information student did on the site at any time (vied

(educational and methodical) support; resourses, visited forums, all the
2) IMS QTI, WebCT, HotPot, Gift - sets of question activities);

and tests; 2) the site administrator has access to
3) Moodle XML - complete courses with all complete statistics, including the teachers

components activity.

Figure 4 Moodle benefits (created by the authors)

The frequency of using Moodle is often influenced by students' satisfaction
with the learning outcome, determined by the quality of e-learning. The results
indicate that the quality of information is the most important indicator of student
satisfaction in conditions of high communication. These factors may be
exacerbated by the combined mechanisms of the educational process, such as
blended and virtual learning (Costello, 2013). Today, e-learning has become part
of a complex infrastructure that is now considered critical to higher education.
Various technologies of Moodle's use lead to the improvement of the acquired
knowledge and optimization of the educational process in the conditions of a
coronavirus pandemic (Perez-Perez, Serrano-Bedia, & Pigueres, 2020).

Based on the above mentioned, considering the problems that may occur
during the implementation of distance learning in Ukraine in response to the
spread of acute respiratory disease COVID-19 caused by coronavirus SARS-
COV-2, we propose the following set of organizational activities to reduce the
level of morbidity: 1) taking into account the individual characteristics of
educational establishments, to give them more independence in the
implementation of distance learning technologies; 2) in order to obtain the
necessary set of knowledge, students should combine distance learning with other
forms of education; 3) the establishment of centres for teachers training to use
distance learning technologies (it could be either courses at universities they teach
or advanced training courses); 4) to develop a set of standards aimed at achieving
maximum efficiency in the introduction of distance learning; 5) to strengthen
control of policy-makers over the quality of distance learning.

Conclusions
Based on the above mentioned, we can draw the following conclusions:
1) in order to prevent the spread of acute respiratory disease COVID-19

caused by the coronavirus SARS-COV-2, an active distance education
should be implemented;
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2) distance education contributes to the replacement of traditional forms
of getting knowledge with electronic resources and the latest methods;

3) distance education helps to avoid many inconveniences and problems
that occur in modern conditions, develops information culture;

4) the use of the Moodle platform helps to increase student’s educational
success in Bukovinian State Medical University in both theoretical and
clinical departments.

To improve the organization of distance education in Ukraine, we propose

to consider the experience of foreign countries, where this form of education has
already been actively and effectively used.
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