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Abstract—The article examines the application, methods, and
trends in online training of health care and medical professionals
in Bulgaria. Attention is paid to modern methods for the effective
application of online training and the extent to which online
training can replace traditional training. The article presents the
results of a survey for online training conducted in April 2021 at
universities in Bulgaria Health Care professional field, specialty
Nurse and Midwife. The results of the survey can serve to
improve online education in Bulgaria by including in it
educational resources recommended by respondents. The
creation of new web-based educational resources (video
materials, serious games, virtual simulations, video presentations,
webinars, etc.) can complement the traditional methods of
training in the students in the Health Care professional field,
specialties Nurse and Midwives in Bulgaria.
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I.  INTRODUCTION

In today's technological age, new diverse methods of online
learning are increasingly being integrated into higher health
care and medical education. the questions about which are the
most effective methods for online training, which technologies
would be most suitable for students of the specialties Midwife
and Nurse (Health Care professional field) are to be studied.
Online learning of students today is influenced by the
development and application of modern communication
information technologies in all spheres of life, by advances in
medical sciences in the detection and treatment of diseases, and
by the improvement of the quality of health services.

An important issue in online learning is the implementation
of learning strategies based on classical real learning, modern
online learning, and practical training, which in the field of
training of medical professionals can not be completely
replaced by online innovation. The assessment of online
learning can be made based on the degree of satisfaction of the
learner (from the learning objectives and content, format, and
effectiveness of learning resources), the learning outcomes
(assessment of knowledge and skills of learners), improving
the effectiveness of learning (improvement of practical skills)
and the real health results when working with patients (changes
in the behavior of patients and improvement of their health
indicators as a result of the practical skills of the learners).

Online learning [1, 2] is learning mediated by the World
Wide Web, intranet, and multimedia computer applications.
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Central to online learning is the online learning resources used
by students: illustrations, videos, medical images, virtual
patients, and others. Medical and health care universities are
looking for effective approaches to optimize online learning,
which will become more widespread.

The purpose of this report is to give an idea of the online
training of health care students in the academic year 2019/2020
and 2020/2021 (until April 2021) in higher universities in
Bulgaria, professional field of Health Care, specialty
Midwives, and Nurse. The results shown were obtained by
conducting an online survey of students in these specialties at
the following medical universities: Varna, Plovdiv, Sofia,
Pleven, Stara Zagora in Bulgaria; University “Angel Kanchev”
in  Ruse, Southwestern University "Neofit Rilski"
Blagoevgrad, Burgas University “Asen Zlatarov” (these three
universities are not medical, but are accredited to teach in
Health Care professional field).

The results of the study provide an opportunity for practical
planning of future online training of health care students at
universities. The differences between the theoretical views on
online learning and its practical results can be correctly
assessed by surveying the opinions of the students involved in
online learning.

The rest of the paper is summarized as follows: Literature
survey is shown in Section Il. The use of serious games in
medical and health care education is presented in Section III.
The survey results are shown in Section IV. The conclusion is
presented in Section V.

Il. TRENDS IN THE ENTRY OF ONLINE TRAINING IN
MEDICAL EDUCATION

Online medical and health care education uses the advances
of information and communication technologies to transmit
knowledge at a distance. In the field of medicine, teaching and
acquiring practical professional skills and habits cannot be
completely replaced by online learning. It can be used as
complementary training, such as a lecture or demonstration
complemented by an online lesson. The use of serious games in
the form of quizzes for testing students' progress, the use of
serious simulation games in order to consolidate theoretical
knowledge and improve students' practical skills through
training of real manipulations in an artificial environment is
applicable. Digitized learning resources, digital libraries, and
databases with learning resources are available on the web.
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In Bulgaria from March 2020 to April 2021 (when the
survey was conducted), in connection with the emerging
epidemiological situation, much has been done to enter and
improve the quality of online education in health care
education. Online learning is integrated into the curricula and a
blended learning strategy is created. Many digital repositories
of e-learning materials are being set up around the world, some
of which are peer-reviewed, where instructors or developers
can submit materials for widespread use.

Study [3] of the Liaison Committee on Medical Education
in the U.S. shows an increase in the use of educational software
products in medical education, as well as an increase in the
number of websites that use integrated online learning. There is
an increase in the effectiveness of training [4] using web-based
knowledge and an increase in consumer satisfaction with
online learning.

Initiatives are being created [1] to create a digital repository
for peer-reviewed electronic resources for public distribution.

It is proposed to create a mechanism for sharing quality
resources for online learning between individual educational
institutions and stimulating the work of teachers through peer
review processes. Providing learning materials in various
formats - using video, audio, other technologies, or software in
the form of serious educational games [5] — these are tools that
can make learning more interesting and also allow students to
improve the quality of their learning.

As a professional, the health care and medical specialist
must contribute to [6]:

e promoting healthy habits;

e carrying out disease prevention;

e treatment of patients;

o to work for the rehabilitation of the recovered patients;

e to conduct a constant process of learning everything
new.

The main principles of medical and health care education
are the acquisition of education leading to the first professional
degree; clinical education, which is preparation for a general
medical and health care practice or specialty and obligatory
continuous, lifelong training of every higher specialist.
According to [7] continuing medical education is a very
important requirement for the development of medical
professionals.

Internet technologies enable the distribution and use of
digital content among many users simultaneously at any time
and from anywhere in the world. For employed medical
professionals [8], the ability to learn when they can or need
information is highly desirable. The educational needs in the
field of medicine are diverse: providing easy, fast, and timely
access to textual content or photos; inclusion of serious games
in the form of virtual reality systems, virtual learning
techniques, and virtual patient care in health care and medical
education.
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Research reported in [9, 10] shows that effective learning
can be achieved by combining traditional learning with
distance learning.

There is a continuous growth in knowledge of the structure
and function of the human body. In many areas of application,
there is a simultaneous rapid growth of various innovative
methods. Today, many factors in higher education make
teaching and learning difficult. This includes a shorter hospital
stay for critically ill patients and limited time for medical
professionals to work with each patient. There is a shift from
traditional practical medical actions to computer-based
manipulations or images due to the modernization of
technology.

According to [11] free access to medical education sites,
online medical journals, textbooks, and the latest information
on medical innovation, the use of serious games also
encourages learning and research.

The development of clinical informatics [12] aims to
improve patient care through the use of modern technologies
and increase the efficiency of both patient care and safety.

E-learning began to be used about 20 years ago. From then
until today, it has undergone significant development - from its
original idea to the modern experience in an electronic or web-
based application. E-learning enters all stages of education and
then continues in the form of lifelong learning. At the
beginning of the creation of the web, e-learning included a
virtual learning environment (Virtual Learning Environment),
expensive software, work plan, and tested. At this earlier stage
of development, e-learning is oriented to the interests and goals
of the educational institution.

The development of e-learning in the coming years is
already oriented to the needs of the learners themselves, who
become active participants in this bilateral process. Learners
share ideas, offer solutions to problems, collectively use
different sources, and can participate in the creation of new
knowledge. In this way a learning community is already
created, the aim is to support the interaction not only between
the teacher and the students but also between the students
themselves. According to [13] upgrading on the already
acquired knowledge of the learners, stimulating creativity,
creative thinking, spontaneous reaction, and working on
breaking the traditional education by introducing an element of
fun. The role of the teacher and the trainer is expanded and
enriched, the qualitative characteristics of the education are put
in the foreground, new methods for increasing the motivation
of the students are sought.

The study, conducted in [14], aims to examine the extent to
which online resources are used by medical graduates and
ways to increase interest in them. The authors point out as a
conclusion the need to integrate information technology into
traditional education, change the curriculum, transition to
structured computer training of medical students.

I1l. SERIOUS GAMES AS A METHOD FOR EFFECTIVE
LEARNING

Computer games, which, unlike games created for
entertainment, serve to achieve certain useful goals, supporting
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the formation of professional knowledge, skills, and
competencies, and are called serious games [15, 16]. Serious
educational games differ from entertainment games mainly in
the presence of pre-set pedagogical goals. According to [17],
the serious game is “an interactive computer application, with
or without a significant hardware component, that has a
challenging goal, is fun to play with, incorporates some
concept of scoring, and imparts in the user a skill, knowledge
or attitude which can be applied in the real world”. Serious
games are gradually becoming a popular modern development
[18], due to the support they provide to educational processes,
attracting and retaining attention to the learning material and
provoking useful behavior in students. Along with the
acquisition of knowledge, learners develop problem-solving
skills, cooperation, communication, and interaction in a
competitive environment, lead to improved creativity and
strengthen their participation in the learning process.

Traditional lecture-based teaching [19] emphasizes the
transmission of information and the use of memory to achieve
educational effects. Serious learning games are attractive to
their users because they are not based on the traditional
teaching methods that are boring for learners today. Traditional
learning is increasingly perceived by learners as ineffective and
cannot hold their attention. The games confront students with a
problem that engages their attention and interest and offer
possible ways to explore the problem situation. In this way,
students have the opportunity to upgrade their knowledge.
Game design elements are designed to attract students'
attention [20] and challenge them to solve problems.

Looking to the near future we can note the implementation
of Gamification in education, which can be defined as a
learning platform [21] that aims to give additional motivation
to learners, provide feedback and use as incentive rewards
(points, badges, boards for leaders, progress lanes, etc.). In
gamification [22], the whole learning process becomes a game
in order to motivate and interact students through game
mechanics and game elements. Unlike gamification, game-
based learning uses games only as part of the learning process.
To the goals of gamification can be added the achievement of
an attractive learning process, provided by performing fun
activities, gaining a modern learning experience.

The authors of [19] in 2019 conducted a study of the use
and impact of serious games scientific education, using mixed
qualitative and quantitative data. The opinions of students and
parents about the influence of serious educational games were
studied. The obtained results show positive results on the
motivation of students in the learning process.

Today, web technologies are influential factors in students'
lives and learning. Interaction in online and offline media,
which offer a modern educational environment, creates
significant changes in students [23]. Online educational
platforms play a key role in changing students' values, beliefs
and behavior.

Modernization of technologies leads to mandatory
integration of technology with education and educational
systems need to be constantly changed and improved. This
leads [24] to the emergence of new approaches to learning and
teaching.
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According to [25], any serious game must have the
following characteristics: a method of communication between
the person and the game; assessment by the number of correct
answers; conflict (challenge); the ability of users to change the
game (controllability); environment; history or fiction;
interaction between users; immersion in the game; rules and
goals of the game provided to the user.

In the training of health care and medical professionals, it is
essential that students be able to enhance their practical skills
through the use of games involving virtual simulations of real
activities [26] performed on patients. Thus, the trial and error
method has no negative consequences on the patients
themselves.

Despite the entry of serious games into training [27], game
developers do not pay enough attention to validating the effect
of using serious games.

Works [28, 29] examined the barriers in web space and the
accessibility of serious training games for students with visual
impairments.

IV. RESULTS OF THE STUDY ON THE ONLINE TRAINING AND
SERIOUS GAMES IN CLINICAL TRAINING

A survey on the issues of online training education and
serious games in clinical training in Bulgaria was conducted in
April 2021 with students learning in the specialties nurses and
midwives at health care and medical Universities in Bulgaria.
Teachers' and students' views on virtual methods were
surveyed using a survey created using the Google Forms
application. The survey includes 486 respondents, health care
students in Bulgaria. The online survey was conducted on a
voluntary and anonymous basis. The survey was conducted
among respondents from the Faculties of Public Health and
Health Care of Universities in the Republic of Bulgaria, that
train specialists in the professional field of Health Care, such as
Ruse University “Angel Kanchev”, Southwestern University
"Neofit Rilski" - Blagoevgrad, Burgas University “Asen
Zlatarov”, Varna Medical University (and its branches in the
country), Universities in Plovdiv, Sofia, Pleven, Stara Zagora.
The questions in the survey are 15 in number.

Table | presents the characteristics of the respondents
according to their training course. The survey was conducted
among students who in April 2021 are studying in the 1st, 2nd,
3rd, and 4th year at higher universities in Bulgaria. The 1st and
3rd year students were the most active in filling in the
questionnaire.

Regarding the degree of satisfaction of students with the
online training conducted in the academic year 2019/2020 and
2020/2021, 51.4% believe that they like online training
completely. 24.3% think that they are not satisfied enough and
expected more, and 22.2% cannot give a clear assessment.
According to other students who indicated an open answer,
online learning cannot replace face-to-face learning (0.8%),
0.6% say they are satisfied with online learning but prefer to
learn face-to-face. Several students point out the importance of
attending the internship and exercises during the online
training. Overall, 67.5% (238) of the students indicated that
they preferred the present form of education to online learning.
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TABLE I. COURSE OF TRAINING
Course 1 2 3 4
% (Numberof | 329% | . 32,5% 11,5%
participants) o) | 2% 112 | 5 (56)

The study of what students liked the most in online learning
is presented in Fig. 1. The question allows you to choose
several answers. According to 294 (60.5%) respondents, the
biggest advantage of online learning is the created opportunity
for Accessibility to learning materials (platforms, online
resources, presentations, video materials, etc.). This shows the
desire of students to use web educational resources. This
opportunity can be for them provided and through real training
and lead to an increase in its quality. The opportunity to learn
from home is essential for 246 participants, which is more than
half of the surveyed students. Respondents point to the
advantages of greater independence and flexibility in learning
and the ability to use modern technologies.

The study on the shortcomings of online learning according
to students is presented in Fig. 2. The question allows you to
choose several answers. According to the respondents, the
biggest shortcomings are: the lack of direct contact with their
teachers (according to 61.7%); the lack of a real hospital
environment in which to learn skills for manipulations
(according to 56.8%); in training in higher health care
specialties, real training is necessary and very important
(according to 53.5%); the lack of daily direct contact with
fellow students is essential for 51% of respondents.

Fig. 3 shows the degree of response of the respective
university in its transition to online learning. According to
48.6% of the respondents, their university immediately
switched to online education, while 44% of the students stated
that the transition was gradual. 7% of students say that in their
higher university there was a distance form of education even
before the pandemic.

‘What did you like most about online learning?

Access (o kearning materials (platforms, onire |

resources, presentasons, o matedat) | -+ <
Greater independence in the learming '_ 14 Z35%)

The cpportunity to kam froen home, |
whichis anadanage orme | (50.:*)
L
Fesbiy e ). S 17 051%)
Oinbine leaarming increases motivation and _ R
personal commitment to leaming f 62(128%)

inovation, the use of vanous new | 120 (24.7%)

techrologies in education

I chinit bike: onine leaming _ T4(15.2%)

[ 100 200 300
486 answers

Fig. 1. Exploring the Benefits of Online Learning.

‘What did you dislike about online learning?

There is more workdoad and
siress in onbr iraining

P ¢ (13.2%)
| dont ke learning from home | 45 (0 9%)
I dont ke learming theoogh techoology |- 14 2.0%)
Lack of et contactwith teachers | ) (51 7%)
Lack of contactwith my coleagues | - 51:)
In training in our specialy, real
raiung s very important I - -0 (53,5%)
The tack of a real hospital enveceenertn | 25 (55 5%)
which to learn skils for medical manipuations
| iked everyting | EETIRLS)
] 100 200 300
468 answers

Fig. 2. The Studying the Shortcomings of Online Learning.
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How did your university move to online learning?

® Immediately
@ Fasiing

And before the pandemic
there was distance learning

® There is no online training
at all at our university

486 answers
Fig. 3. Studying the Speed of the Transition to Online Learning.

Fig. 4 presents the means of communication through which
students connected with their teachers during online learning.
According to respondents, the most commonly used means of
exchanging information is e-mail (63%), followed by Google
Classroom (37%), Viber (74%), and Phone (35.8%).

Fig. 5 shows the degree to which students coped during the
online training in mastering the material and practical health
care manipulations. 41.6% of the respondents state that they
have not encountered problems with online learning, 36.6%
declared that they had difficulties at the beginning of online
training, which they then coped with, according to 11.1% of
students online learning creates difficulties in mastering the
health care procedures that require real clinical practice.

‘What means of
during the online training?

with your hers were useful

Google Classroom
Microsoft Teams

180 (37%)
72 (14,8%)

54(11,1%)

96 (19,5%)

Facebook groap

Messenger group
3 0 (0%)

180 (T4%)

B0 {12,3%)

306 (63%)

E-Journal
The électronsc teaching plasform
Phoee

10(2.1%)
104 (23,5%)

174 (35,8%)

] 100 200 300 400

436 answers

Fig. 4. Means of Communication.

To what extent do you think you have dealt with tasks?

@® | managed without problems and on time

@ | had difficulties in the beginning, after
which | started to do well
36,6% It was relatively difficult for me and |
‘ needed help

@ ! had difficulty mastering
medical manipulations

@ | mastered the manipulations easily because | could
practice at a slow pace as much as | needed to

@ | could not cope due to the
difficulties | encountered.

486 answers

Fig. 5. Degree of Coping in Online Learning.
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Fig. 6 presents the useful learning tools that can be used in
future online learning according to the respondents. The largest
part (68.7%) of the surveyed students believe that the video
materials on the respective medical disciplines will be of great
help to them in the online training. According to 56.4% of the
respondents, video presentations prepared on the lecture
material will be of great benefit in their training. 44.4% of the
respondents indicate the websites with educational resources
uploaded on them as a useful tool in mastering the study
material. 24.28% of respondents point to serious games as a
modern learning tool.

What do you think will be useful for future online training?

Video malenals in the

Serious games related to the
study matenal _ 118(24,28%)
Websites with useful fraining
resources I ;o
Webinars where studenis N
stare deas and proviers | 115 (25%)
Providing more free educational _ "
resources and lools 180{37%)
] 100 200 300 400

4B6 answers

Fig. 6. Useful Tools for Future Online Training.

Regarding the device with which they conducted their
training, 65% (316 participants) indicated a telephone, 90.1%
(438 participants) used a laptop, 9.9% (48 participants) used a
computer, 9.1% (44 participants) used a tablet. The
questionnaire allows you to choose more than 1 answer to this
question.

According to the survey, 17.3% of students report that they
have had problems with the Internet connection, 63% believe
that sometimes the connection has been interrupted, and 19.8%
of the respondents, the connection has always been good.

V. CONCLUSION

In today's technological society, the inclusion of innovative
interactive digital tools in the process of training in medical
specialties is imperative and undoubtedly contributes to
improving the quality of teaching. In periods requiring online
learning as the only method, it is necessary to use the Internet
effectively with all its advantages: access to digitized online
learning resources, creation and use of appropriate videos,
presentations, webinars, serious educational games, video
simulations, and much more.

The results of the survey conducted among students trained
in specialties Midwife and Nurse show that higher universities
in Bulgaria have done well in the periods of compulsory online
training in 2020 and 2021 (until April, when the survey was
conducted) and have offered effective, quality training to their
students.

The results of the survey can be a tool for assessing and
improving the quality of online learning and serve as a
corrective in the next periods of online learning in higher
universities in Bulgaria.
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Future plans and recommendations for the future
development of the education of health care and medical
students. One of the most important conclusions made as a
result of the research is that the real education of health care
students cannot be replaced by sufficient quality online
education. This shows that the training program for health care
students must be carefully considered and include all
opportunities for real involvement of students in clinical
practice, where they can gain real experience in working with
patients.

The results of the study also indicate the positive aspects of
the introduction of technology in the education of Health Care
students and the application of online learning. The creation of
new web-based educational resources (video materials, serious
games, virtual simulations, video presentations, webinars, etc.)
can complement traditional teaching methods and make higher
education in medicine in Bulgaria high quality, modern,
effective and attractive for future health care and medical
professionals.
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