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DIGITAL LITERACY AMONG STUDENTS IN MEDICAL INSTITUTIONS
OF HIGHER EDUCATION IN DISTANCE LEARNING SITUATIONS

Digital educational technologies are an innovative way of organizing the educational process, based
on the use of electronic and information systems, which ensure visibility of the formation of digital skills
among students of higher education institutions.

The article analyzes the use of digital technologies by students of medical institutions of higher
education when studying natural sciences in the conditions of distance learning, using the example of the
educational component «Medical and biological physics; Medical information technologies».

The analysis and synthesis of search results in information systems was carried out in order to define
research concepts, methods of expert evaluation, observation, modeling, and forecasting. The principles
of the «digitalization of Ukraine» policy were concidered, the components of the concept of «digital
information literacy» were defined, and the effectiveness of the use of digital programs and devices in the
educational process in medical institutions of higher education was investigated. The survey method was
used for the research. A structured questionnaire in the form of a Google form was developed to collect
information. The role of digital learning technologies in the educational space and their application in the
educational process was determined. It was found that the number of e-books in the respondent’s home
reduced the probability of weak skills, but had no relationship with strong skills. Frequency of using digital
skills at university reduced the likelihood of weak skills, but there was no association with strong skills.
This suggests that the use of digital technologies in the university can protect against low productivity,
but does not guarantee high qualifications. Students’ general cognitive abilities are positively related to
their digital self-efficacy accuracy. Students with more experience in the informational Internet space
demonstrate more accurate digital self-efficacy. It is shown that digital technologies in the educational
space, due to their visibility, accessibility and orientation to the individual abilities of students, are a
necessary condition for increasing the efficiency and effectiveness of the educational process. The use of
digital technologies by students of medical institutions of higher education on the example of studying
the educational component «Medical and biological physics; Medical information technologies» increase
students’ motivation to study, contribute to the development of digital practical skills in future specialists.
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Problem statement. It is currently generally
accepted that we live in an information and com-
puter society in which computer digital technolo-
gies are involved in education, health care, indus-
try, commercial and other human activities. The
ability to use digital technologies to search, evalu-
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ate, use and create information implies significant
changes in the strategy of providing both general
and specialized education, including medical edu-
cation, which is based on the professional and digi-
tal literacy of future professionals. Currently, medi-
cal education is one of the most discussed topics in
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the field of healthcare, the department of education
and related institutions, which entails the develop-
ment of educational methods, tools for assessing
the professional competencies of future doctors.
Changing demographics and disease patterns, new
technologies, new innovations in healthcare deliv-
ery, increased drug consumption, patient empow-
erment, autonomy, a focus on efficiency, are just a
few of the challenges healthcare professionals face
every day. Medical education is facing the dilem-
ma of mastering digital information literacy due to
the current information explosion, which has led
to a sharp increase in the number and volume of
knowledge. The competence of future medical pro-
fessionals requires knowledge not only in the field
of medicine technology and medical practice, but
also in the field of digital literacy.

Digital information literacy is defined as the
ability of an individual to effectively and critically
navigate, evaluate, absorb and create information
using a range of digital technologies. This type of
competence requires a specialist to be able to rec-
ognize, use and manipulate digital means, digital
media, transform them, distribute and easily adapt
to new forms [22, 2]. The ability to work with digital
tools requires mastering complex cognitive, motor,
sociological and emotional skills necessary both for
survival in a digital environment and for completing
tasks and solving current problems [11].

The development of information and commu-
nication technologies such as the Internet, e-mail,
blogs, educational platforms, repositories/digital
libraries, social networks, etc., their omnipresence,
requires the user, especially future doctors, whose
professional competence is not directly related to
digital literacy, acquiring a set of new skills that
are important for the effective implementation
of tasks in the modern digital environment. Such
skills acquired by medical students in the process
of studying at the university, such as the accumula-
tion of knowledge through searching and learning
on educational platforms on the Internet, user in-
terfaces, teaching virtual digital games, searching
databases, creating and sharing content on the In-
ternet, communication in medical specialized chat
rooms, etc., have become important for the acqui-
sition of digital professional competences, espe-
cially in distance learning settings [9, 6, 10].

The relevance of the study of the use of digital
technologies for the formation of digital literacy
among students of medical institutions of higher
education when studying natural sciences in the
conditions of distance learning is due to the fact
that the medical field of modern society is an in-
separable component of society in which includes

the need for digital competence, which is used in
professional activities of doctors, because this
doctors are worked in the electronic health care
system, which is the largest IT system in Ukraine.
IT sustem of Ukraine in which about 35 million
Ukrainians are registered, and about 300 thou-
sand medical and pharmacy workers are worked,
and more than 900 million medical and statisticals
records and reports have already been entered,
involves high level of digital literacy of medical
workers [5, 7]. In order to support sustainable
and effective adaptation of education and training
systems, the European Union has issued an action
plan in the field of digital education (2021-2027),
which focuses on promoting the development of
a highly effective digital education ecosystem, as
well as improving digital skills and capabilities
digital transformation [12].

In the process of mastering the educational
component «Medical and Biological Physics;
Medical information technologies», digital content
is easily created by teachers and students with the
help of various mass media and various Web 2.0
tools are the information technologies that allow
users to create and distribute their own content
on the World Wide Web. Creating and introducing
content with digital content can be an important
and effective method of improving teaching and
learning [*], which allows teachers to master
digital skills of the 21st century and help students
master digital content [14, 1, 2]. Giving students
the opportunity to create and use digital content
in the classroom can increase engagement and
encourage the development of skills necessary
for a technological society. For example, students
can create video content with easy-to-use and
free video editors that allow you to add effects,
soundtracks, titles and smooth transitions, such
as Windows Live Movie Maker, XMedia Recode,
VirtualDub, to name a few. In addition, the use by
students of digital resources of online learning
platforms, in a distance learning environment,
makes it easier for teachers to conduct more
practical classes by reducing the time for lecturing.

The purpose of the article is to analyze the
theoretical essence and content of the concept of
digital information literacy of future doctors in the
field of digital medical education; the consideretion
of the acquisition of digital competence by students
of higher education institutions of Ukraine. To
find out digital information literacy skills among
studentsofthe 1stFaculty of Medicine ofthe Kharkiv
National Medical University while studying the
educational component «Medical and Biological
Physics; Medical information technologies»; find
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out the purpose and frequency of students’ use
of digital information resources. To find out the
digital difficulties faced by medical students when
accessing the digital online platform Moodle.

Research methods. In accordance with the
logic of the research, a set of interchangeable
methods was used to solve the tasks: theoretical
and methodological analysis of the literature on
the researched problem; study of documents and
regulatory materials determining the presence
of digital information literacy of students when
studying the educational component and practical
acquisition of digital information literacy by
medical students; conducted analysis and synthesis
of search results in information systems in order to
determine the basic concepts of research; methods
of expert assessment, testing, questionnaires,
observation, modeling, forecasting. The survey
method is used for research. A structured
questionnaire was developed for collection. The
students (n=40) were randomly selected. All
students consented and received a link to a Google
Form questionnaire. The collected data were
classified, analyzed and tabulated using the Linear
Regression Model package [17].

The main results of the study. Digital literacy
is the ability to process information, as well as syn-
thesize and combine information obtained from
various digital sources [16, 19]. This definition
emphasizes two basic skills: synthesis and integra-
tion of information, which are closely related to the
information process.

Digital information literacy does not replace
traditional forms of literacy. It is built on the basis
of traditional forms of literacy. Digital information
literacy is a combination of two terms: digital and
literacy. Digital information is a symbolic repre-
sentation of data. The ability to use digital tech-
nologies, communications or networks to search,
evaluate, use and create information. The ability
to understand and use information in different
formats from a variety of sources when it is pre-
sented through a computer. A person’s ability to
effectively perform tasks in a digital environment.
Literacy refers to the ability to read in order to ob-
tain the necessary knowledge, to write coherently
and to critically interpret what is written. Literacy
includes the ability to evaluate, read and interpret
media, reproduce data and images with the help of
digital manipulations, and also apply Digital liter-
acy can be defined as a survival skill in the age of
digital technologies. Digital literacy is a network of
skills and strategies that students/pupils use in the
digital environment. The skills and strategies that
students/pupils without that will not be able to
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survive, in the era of the ubiquity of technologies
used in all aspects of life, starting from the personal
to the educational and professional environment
[15, 18]. Digital literacy can be considered as «the
ability to understand and use information in vari-
ous formats from various sources when it is pre-
sented through computers or the Internet» [13].

In order to understand what role digital liter-
acy plays in the professional competence of future
doctors, it is necessary to first consider the ques-
tion of what constitutes digital literacy and a dig-
itally literate person when he receives education.
Although there are many definitions of the concept
of digital literacy, in one way or another they all
overlap with the definition given by Gilster [13].
new knowledge obtained in a digital environment.

Moreover, to fully understand what digital
literacy is, we must also understand why the stu-
dents/teachsers/persons makes in life the notion
«digitally literacy». To borrow the words of O’Brien
and Sharber (2008), «a digitally literate person is
one who can create blogs, wikis, and podcasts; or
activities that are comprehensible to people with
digital literacy, such as digital storytelling or social
networking» [20].

Buckingham, D. argued that digital litera-
cy should be considered as part of a broader re-
thinking of literacy and the use of technology in
education, as the ability to understand, access and
create communication in different contexts, which
includes the skills and competences necessary to
find media content with using available technolo-
gies and appropriate software [8].

According to a study conducted in 2012 [21],
digital literacy can be divided into several catego-
ries: 1) determining the location of digital content,
2) creating digital content, and 3) transmitting
digital content. Using these categories, students
should be able to evaluate and navigate the digital
content they use in their work. For the successful
development of digital literacy, critical thinking is
necessary for interaction with online resources.
The ability to correctly find and consume digital
content on the Web resource occupies a central
place in effective work with the Internet. Strate-
gic information search and critical assessment of
Internet search trends, effective web search skills
are necessary digital professional competence for
success in learning in a modern digital community.
Mastery of these competencies can guarantee that
students have mastered important skills for dis-
covering and using digital knowledge in the sub-
ject area, working knowledge of how to use search
engines, basic literacy skills, and general knowl-
edge of available resources on the Internet. In ad-
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dition, relying on the ability to create productive
web search conditions, the search should include
the ability to use not only direct search methods,
but also modeling, differentiation between domain
names and requests on sites, and the ability to use
the accuracy of requests.

The introduction of the ability to create dig-
ital content can become an important and ef-
fective method in improving the mastery of the
studied material, teaching and learning. Digital
resources can become important tools in the
teacher’s work, allowing him/her to reduce the
time spent on reading lectures and devote more
time to the direct training of students. Digital
content is easy to create with the help of various
media and various tools.

Providing opportunities for students/learners
to create and use digital content in practical classes
can increase engagement and encourage the devel-
opment of skills in future professionals, necessary
for a technological society. For example, students
can create video content and video reviews, pre-
sentations with the help of easy-to-use video and
text editors. If students do not have a sufficiently
high bar for technical knowledge, they can spend
more time on the quality of the content and on the
process of learning a new tool.

The online questionnaire was sent to 40
students of the 1st year of the Kharkiv National
Medical University of the 1st faculty studying the
educational component «Medical and biological
physics; Medical information technologies» in
2022-2023 using a Google form. The discipline
«Medical and biological physics; Medical
information technologies» is offered for study
by students of the 1st year and is normative. The
online questionnaire consists of 25 questions on
a 4-point and 5-point Likert scale. The number
of respondents was as follows: female students
65.4%, male students 34.6%. The condition of
digital literacy was answers to questions with the
choice of ‘likely’ and ‘very likely’, ‘helpful and ‘very
helpful’, ‘agree’ and ‘strongly agree’. It was found
that the majority of respondents, 72% of students,
use platform 5 once a day. While 28% of students
use the Moodle platform once a day. The results in
Table 1 show show the logistic regression models
for weak and strong digital literacy skills and
self-assessed possession of the computer skills of
future doctors. That the higher the students’ lev-
el of digital literacy, the more they demonstrate
accurate self-efficacy. The survey showed that
medical students, on average, tend to overestimate

their digital competence.
Tabl. 1

Logistic regression models for weak and strong digital literacy skills and self-assessed possession

of the computer skills of future doctors

Weak skills R-squared = 0.08 Strong skills R-squared = 0.12

b s.e. OR b s.e. OR

Level of formal education 0.35 0.09 1.47 0.62** 0.18 2.0
Quantity of e-books at home 0.18* 0.08 0.65 0.24* 0.07 0.7
Digital scills use at university 0.60 0.22 0.71 0.52** 0.10 0.54
Digital scills use outside university 0.28* 0.15 1.39 0.27* 0.14 1.00

Note: **p < 0.01; *p < 0.05.

According to these results, it can also be seen
that the number of e-books in the respondent’s
home decreased the probability of weak skills, but
had no relationship with strong skills. Strong skills
were more typical the higher the formal degree the
respondent had. Frequency of using digital skills at
university reduced the likelihood of weak skills,
but there was no association with strong skills.
This suggests that the use of digital technologies
at university can protect against low productivity,
but does not guarantee high skill. The R-squared
(0.12) was slightly higher with the probability
of strong skills. In this study, variables related

to respondents’ attitudes toward learning were
missing from the models.

Fig. 1 shows the frequency of students' use
of the Moodle platform from the given task. The
study showed that 1) Students, on average, tend
to overestimate their abilities in processing digital
information and communication.

2) Students who have a higher actual abilities
in digital information processing very often
underestimate themselves. In this time, while their
lower ability counterparts overestimate themselves.

3) Students with higher factual abilities in
digital literacy processing and communication
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Fig. 1. Purpose of using Moodle plarform

more accurately demonstrate their digital
competence than their peers with lower abilities.

4) Male students demonstrate lower accurate
digital information literacy self-efficacy than
female students.

5) Students’ general abilities at studies on
educational dicipline «Medical and biological
physics; Medical information systems» are positively
related to their digital information literacy.

6. Students with more work experience in the
informational Internet space demonstrate more
accurate digital self-efficacy.

Although the creation of digital content is
becoming increasingly simple and accessible
to any young specialist, the personalization of
learning requires the user to find and use various
digital resources to meet the needs of the learning
process. Acquiring digital competence, just as
the personalization of work with digital medical
content requires more time from students in
terms of investigation  appropriate rubrics
for performance-based learning, also requires
increasing the skill of the students through the
creation of digital content [1, 3, 7].

Conclusions. The tools for training and ap-
proaches to treatment that served yesterday’s
doctors in their practice are not suitable for to-
morrow’s doctors. Medical schools must respond
to this ever-changing world with exciting edu-

cational innovations; must respond to rapid so-
cial, economic and technological changes in the
healthcare profession. Cultivating competent
specialists requires good medical education with
new approaches. Research results show that the
higher the level of digital literacy of students, the
higher self-efficacy they demonstrate in the field
of using digital technologies. The results show
that students with lower levels of digital literacy
and digital competence may be highly overesti-
mated, while students with higher abilities seem
to overestimate themselves less. In addition, the
results indicate that medical students with the
highest levels of digital literacy underestimate
themselves.

The use of digital technologies in the process
of training future medical workers, on the one
hand, meets the requirements of modern stan-
dards of education of medical workers of Ukraine.
On the other side, digital educational technolo-
gies are an innovative way of organizing the ed-
ucational process, based on using electronic sys-
tems that provide visibility. The purpose of using
digital technologies is to increase the quality and
efficiency of the educational process, as well as
the successful socialization of students. Digital
technologies offer new tools for the development
of universities and other educational institutions
around the world.
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LMSPOBA FPAMOTHICTb CTYAEHTIB MEAUYHUX 3AKNALIB BULLIOT OCBITU
B YMOBAX AUCTAHLINHOIO HABYAHHA

LUundposi ocBiTHI TexHoNoril — Le iHHOBaLiMHMIA cnocib opraHisauii HaB4aAbLHOro NpoLecy, 3acHOBa-
HWI Ha BUKOPUCTAHHI e1eKTPOHHMX Ta iHGopMaLiiHMX cucTem, Wo 3abe3neyyoTb HAOUHICTb POPMYyBaHHSA
UMPPOBUX HABMYOK Y CTYAEHTIB 3aK/1aAiB BULLOI OCBITH.

Y cTaTTi aHani3yeTbCs BUKOPUCTAHHA UMDPOBUX TEXHONOTIN CTYAEHTAMM MEANYHMX 3aKNaAiB BULWOT
OCBITV NPW BUBYEHI NPUPOLHUYNX AUCUMNAIH B YMOBAX AUCTAHLLIAHOIO HaBYaHHA, HA MPUKAA4i OCBITHLOrO
KOMMNOHeHTY «MeaunyHa Ta bionorivyHa ¢isnka; MeguyHi iHdopmauiliHi TexHonorii.

MpoBeaeHo aHani3 i CMHTE3 pe3ynbTaTiB MNOWYKY B iHGOPMAaLiMHUX CMCTEMAX 3 METOI BUM3HAYEHHA
NOHATb AOCNIAXKEHHA, METOAIB €KCNEePTHOro OLHIOBAHHA, CNOCTEPEXKEHHA, MOAENOBAHHA, NPOrHO3yBaH-
HA. PO3rnsAHYTO NPUMHLMNM NONITUKKM «UMdpPOoBi3aLil YKpaiHWM», BU3HAYEHO CKNAAOoBi NOHATTA «uubpoBa
iHpopMaLiiHa rPaMOTHICTbY, JOCNIAKEHO ePEKTUBHICTb BUKOPUCTAHHA LMPOBUX NpOrpam Ta NpUCTpoiB
Yy HaBYaNbHOMY NPOLEC Y MeANYHMX 3aKNaLaX BULWOT OCBITU. s AOCNiAKEHHA BUKOPUCTOBYBABCA METOZ,
onuTyBaHHA. [na 36opy iHpopmauii 6yno po3pobneHo CTPyKTypoBaHy aHKeTy y Burnaai Google dopmu.
Byno BM3HaYeHO ponb UMPPOBUX TEXHONOTI HaBY4aHHA B OCBITHBOMY NPOCTOPI Ta iX 3aCTOCYBaHHA Y Ha-
BYa/IbHOMY npoueci. OTPMMAHO, LLO KiNbKiCTb EN1EKTPOHHMX KHUT YA0MA PeCrnoHAEeHTa 3MeHLnIa MMOoBip-
HiCTb CTabKMX HAaBUYOK, afie He Mana 3B’A3KY 3 CU/IbHUMU HaBUYKamMK. YacToTa BUKOPUCTAHHA UUbPOBUX
HAaBWYOK B YHIBEPCUTETI 3MEHLUNNA MMOBIPHICTb C1aBKUX HAaBMYOK, ane He Byno 38'A3Ky 3 CUIbHUMU Ha-
BMYKaMMU. Lle cBig4MTb Npo Te, WO BUKOPUCTAHHS LUPPOBUX TEXHONOFIN B YHIBEPCUTETI MOXKE 3aXUCTUTU
BiZ, HU3bKOI NPOAYKTUBHOCTI, ane He rapaHTye BUCOKY KBanidiKaLito. 3aranbHi nisHaBabHi 34i6HOCTI CcTy-
OEHTIB NO3UTMBHO 3a0eXaTb Bif, iXHbOI TOYHOCTI LMdppoBoi camoedeKTUBHOCTI. CTyaeHTH 3 BinblUMM A0CBI-
oM poboTu B iHGOpMaLiMHOMY iIHTEPHET-MPOCTOPI AEMOHCTPYIOTb TOYHIWY UUbpPOoBY edeKTUBHICTb. [o-
Ka3aHo, Lo uMdpoBi TEXHONOTIT B OCBITHBOMY MPOCTOPI, 3aBAAKN iX HAOYHOCTI, AOCTYNHOCTI Ta OpieHTaLl
Ha iHAMBIAYyanbHi 34i6HOCTI CTYAEHTIB € HEODXiAHO YMOBOIO A/1A NiABULLEHHA eDEKTUBHOCTI Ta pesy/b-
TATMBHOCTI HaBYaNbHOro nNpouecy. BukopuctaHHA LMPPOBUX TEXHONOFIN CTYAEHTAaMU MeANYHUX 3aKNaL4iB
BMLLOI OCBITM Ha NPWKAALI BUBYEHHS OCBITHbOrO KOMMOHEHTY «MeguyHa Ta 6ionoriyHa ¢ismka; MeamyHi
iHbOpPMaU,iMHiI TeXHONOTIT» NiABULLYIOTb MOTUBALLIIO YYHIB [0 HAaBYAHHS, CMPUAIOTb PO3BUTKY Y MalbyTHixX
daxiBuiB LMGPOBUX NPAKTUYHUX HABUYOK.

Knro4oei cnoea: yugposa epamomHicms, 0c8imHili KOMMoHeHm, cmydeHm, 3aKaa0 suwoi oceimu
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