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BIBLIOMETRIC ANALYSIS OF SCIENTIFIC PUBLICATIONS
IN THE FIELD OF ONLINE EDUCATION"

Viktoriia O. Shcherbachenko', Stanislav I. Kotenko?

Online learning has become a necessity for students in Ukraine since the beginning of the pandemic and then the full-scale invasion
of Ukraine by the Russian Federation. The development of online education and the creation of effective tools for its implementation
are becoming relevant. A significant number of teachers and students have gone abroad for evacuation, and therefore the distance
format is the most acceptable for them. In order to avoid significant losses in knowledge acquisition due to the war, it is necessary
to develop online education and create appropriate initial content. The article presents the results of a bibliometric analysis of a
number of scientific publications on online education that were published in the "pre- and post-conflict" periods (20142018 and
2019-2023, respectively). The purpose of the study is to examine the conceptual apparatus of the term "Online Education” in the
context of 5 years before and after the COVID-19 pandemic. To conduct the analysis, the authors used such bibliometric tools as
VOSviewer and Bibexcel. Based on the results of the bibliometric analysis, the authors created a graphical visualization and cluster
distribution of the conceptual apparatus (including interrelationships). The LinLog/modularity normalization method was used to build
the network visualization. The most cited publications of certain time periods were analyzed. Thus, there has been a sharp increase
in the publication activity of scientists on the topic of online learning and online education since 2019. Conclusions have been drawn
about current trends in online education related to the global pandemic. When building the visualization clusters, four patterns were
identified: the cluster components reflect the concepts of classical educational elements that have moved to the online environment;
the main advantages of online education and tools that make it accessible to users, elements of the online learning process and their
features; the main methodology of online teaching, which is based on the use of massive open online courses and training videos on
various platforms. Scientific research during the COVID-19 pandemic and developments in the field of distance learning technologies
will become the basis for maintaining the educational process during the war in Ukraine. Studies in different countries show that the
number of platforms and open primary courses that can be used by teachers and professors in teaching students is growing.
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Formulation of the problem. The economic
development and competitiveness of a country is
determined by the level of its intellectual capital and the
degree of education of its citizens, who are able to use
their potential for the benefit of the state. In recent years,
the search for ways to continuously learn as learners,
from preschool education to adult education, has become
particularly important. Due to the COVID-19 pandemic,
all educational institutions in Ukraine were forced to close

for quarantine, and many of them were unable to switch
to online learning due to a lack of technology, facilities,
and qualified teachers. However, online education has
developed significantly during this period and has become
widespread. With the outbreak of the full-scale Russian-
Ukrainian war, the only way to keep the educational
process going for students of secondary, vocational, and
higher education was to use distance learning technologies
and communication with the teacher.
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The study of scientific publications in the field of online
education will help to identify new trends in this area, study
the experience of other countries that have faced similar
problems, and find ways to improve online learning in
Ukraine. Currently, the education system is being reformed
and the concept of state policy development in the field of
education in Ukraine is being discussed, so this issue is
quite relevant and urgent for study.

Analysis of recent research and publications. This
research is based on information taken from the Scopus
database [1]. We will use only open and verified data. The
general search query is as follows: TITLE-ABS-KEY
("online education"). Below is a statistical graph of the
number of publications related to the key term "online
education" since 1980.

Based on Fig. 1, we can conclude that there has been
a sharp increase in the publication activity of scientists
on the topic of online learning and online education
since 2019 (more than 2000 documents in 2022). We will
analyze in more detail the factor influencing the growth
in the number of publications on the studied topics by
examining their trend and trends for the period of 5 years
before the pandemic (2014-2018) and 5 years after
(2019-2023).

Let's use the same Scopus database [1] to search for
the required pool of publications using the keyword
phrase "online education" in the period of 5 years
before the COVID-19 pandemic (this pool will include
publications indexed from 2014 to 2018 inclusive). The
general search query is as follows: TITLE-ABS-KEY
("online education") AND (LIMIT-TO (PUBLICATION
YEAR, 2018) OR LIMIT-TO (PUBLICATION YEAR,
2017) OR LIMIT-TO (PUBLICATION YEAR, 2016) OR
LIMIT-TO (PUBLICATION YEAR, 2015) OR LIMIT-TO
(PUBLICATION YEAR, 2014)).
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The search returned 1896 documents. This sample
will be sufficient to form a voluminous array of related
concepts. General statistics for the selected publications
are shown in Fig. 2.

The graph of changes in the number of publications
is gradually increasing, with the number ranging from
324 (minimum in 2015) to 462 (maximum in 2018).
The trend is steadily growing and does not reflect significant
fluctuations.

Regarding the distribution of publications by field of
knowledge, the vast majority of publications are in the
social sciences (33.7%) and computer sciences (24.7%).
This inclination towards these fields is logical and relevant
to the concept of "online education”.

The purpose of research. The purpose of this research
article is to study the conceptual apparatus of the term
"Online Education" in the context of 5 years before and after
the COVID-19 pandemic. This study will be implemented
using bibliometric tools such as VOSviewer and Bibexcel
[2; 3]. A graphical visualization and cluster distribution
of the conceptual apparatus (including interrelationships)
will be formed. Conclusions will be drawn about current
trends in online education related to the global pandemic.
The most cited publications of these time periods will be
analyzed.

Presentation of the main research material. For
bibliographic analysis, we use the programs VOSviewer
and Bibexcel. We process the .RIS file exported from the
Scopus database, filter out the concepts that are redundant in
content, and generate the following network visualization
(Fig. 3).

The visualization resulted in 4 clusters, 35 elements,
587 links, and a total link strength of 8675. The normalization
method used to build the graph is LinLog/modularity.
This normalization method reflects the vast majority of
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Figure 1 — The number of publications in the Scopus database
for the key term "online education" since 1980 (accessed on 03/31/2022)

Source: compiled by the author based on the results of a search query in the Scopus database [1]
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Figure 2 — Graph of the number of documents on the key concept
of "online education" for the period from 2014 to 2018,
and their distribution by field of knowledge (accessed on 31.03.2022)

Source: compiled by the author based on the results of a search query in the

Scopus database [1]

links and components that are ordered by the density of
mentions (from the center to the edges of the visualization
map). The graph (Fig. 3) shows 3 main large clusters with
more than 8 elements: red, green, and blue. The yellow
cluster consists of 4 concepts, 2 of which are identical in
meaning (massive open online courses = moocs).

All the concepts within the clusters are united in
meaning and occur within the same publications. To
determine the specific patterns of cluster formation based
on the results of visualization, let's build Table 1.

Based on the results of Table 1, the following
assumptions can be made about the sample of publications
with the key term "online education" from 2014 to
2018 [4-71:

Publications of this period include the concept of
classical educational elements that have moved to the
online environment. Any online education is, first of
all, classical educational components in the prism of the
Internet and distance learning.

The analyzed sample of publications focuses on the
differences and advantages of online education compared

to the "live" format. First of all, the emphasis is on the
accessibility of this type of education.

The main methodology of online teaching is based on
the use of massive open online courses and training videos
on various platforms.

By analogy with the previous sample of publications
of the "pre-covid" period, we will select a sample of
publications of the "post-covid" period with input
data from the Scopus database for the period from
2019 to 2023, the search query is TITLE-ABS-KEY
("online education") AND (LIMIT-TO (PUBLICATION
YEAR, 2023) OR LIMIT-TO (PUBLICATION YEAR,
2022) OR LIMIT-TO (PUBLICATION YEAR, 2021) OR
LIMIT-TO (PUBLICATION YEAR, 2020) OR LIMIT-TO
(PUBLICATION YEAR, 2019)).

According to the search results, 5695 documents were
found, which is 60.79% of the total result of the search
query "online education" — 9367 documents. Such a large
number of publications over the past 5 years indicates the
extreme relevance of the chosen topic. General statistics on
the selected publications are presented in Fig. 4.
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Figure 3 — Network visualization of the term "online education"
in the period from 2014 to 2018 (inclusive) (accessed on 31.03.2022)

Source: created by the author using the VOSviewer software based on the results of a search query in the Scopus

database

Table 1 — Patterns of cluster formation based on the results of visualization (Fig. 3)

Ne Color Cluster components Patterns of cluster formation
case study, .class, classrgom,. dlstange education, The components of the cluster reflect the concepts
educator, higher education, instruction, . .
1 Red . . . . . .| of classical educational elements that have moved
instructor, interview, online, online course, online . -
. . . . to the online environment.
environment, online learning, online program.
L . . . The cluster components reflect the main advantages
Advantage, application, experiment, information, . : . .
2 Green |. o7 of online education and the tools that make it accessible
integration, internet, platform, technology, user.
to users.
3 Blue Difference, effectiveness, evaluation, evidence, | The cluster components reflect the elements of the online
individual, knowledge, skill, training. learning process and their features.
. . . The components of the cluster reflect the main methodology
massive open online courses, moocs, video, - . o .
4 Yellow world of online teaching, which is based on the use of massive open
) online courses and training videos on various platforms.

Source: compiled by the authors

The graph of changes in the number of publications
is rapidly growing (in 2023, only data for the 1st quarter
are taken into account). Regarding the distribution of
publications by field of knowledge, the percentage
distribution by subject has expanded. The shares of social
sciences (from 33.7% to 26.6%) and computer sciences
(from 24.7% t0 22.3%) decreased. The share of publications
in the medical field increased accordingly (7.1%).
This growth in the latter is due to the direct impact of the
global pandemic on the development of online education.

701 155N 1726-8699

By analogy with Fig. 3, we will use the same programs
VOSviewer and Bibexcel to find relationships between
related concepts. The resulting network visualization is as
follows (Fig. 5).

As a result of the visualization, 4 clusters were
formed, which include 29 clements. The normalization
method used to build the graph is LinLog/modularity. The
visualization graph (Fig. 5) shows 3 main large clusters
with more than 8 elements — red, green and blue. The
yellow cluster consists of 3 concepts that fully reflect
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Figure 4 — Graph of the number of documents on the key concept
of "online education" for the period from 2019 to 2023,
and their distribution by field of knowledge (accessed on 31.03.2022)

Source: compiled by the author based on the results of a search query in the Scopus

database [1]

Table 2 — Patterns of cluster formation based on the results of visualization (Fig. 5)

Ne Color Cluster components Patterns of cluster formation
f(l)iis(i;v?/:;ldérﬁ?xgiﬁlssgaloﬁsiﬂéu::ﬁ;lecmre’ The formation of the cluster is based on the impact
1 Red 7 R Y. of COVID-19 on higher and secondary education institutions
pandemic, students’ perception, university . . . .
and their online work during the pandemic.
student.
feedback, mnternet, moocs, online course, The cluster is based on the use of online courses, online
2 Green online environment, researcher, technology, . . . .
user. learning, and research in the online environment.
. . .. . The principles of formation of this cluster of concepts
coronavirus disease, crisis, design A .
. are very similar to cluster 1. They reflect the basics of the
methodology approach, education system, S . . .
3 Blue ; . . functioning of educational systems during the pandemic
educator, higher education institution, online ;
. o and the development of new methodological approaches
teaching, originality value. . .
to online education.
4 Yellow Distance, distance education, distance The cluster is based on the use of distance learning and
learning. distance education technologies in all areas.

Source: compiled by the authors
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Figure 5 — Network visualization of the term "online education' in the period from 2019 to 2023
(inclusive) (accessed on 31.03.2022)

Source: created by the author using the VOSviewer software based on the results of a search query in the

Scopus database [1]

the distance nature of online education. All the concepts
within the clusters are united in meaning and occur within
the same publications. To determine the specific patterns
of cluster formation based on the results of visualization,
let's build Table 2.

Compared to the conclusions drawn from the analysis
in Table 2, the following can be assumed:

— the array of publications that were published in
the period from 2019 to 2023 includes the impact of the
COVID-19 pandemic factor on all spheres of public life;

— the topic of online education has become extremely
popular since 2019, when it became necessary to develop
new teaching methods and transform the educational
process [8];

— "remote relations" in all industries have also affected
the field of education, which has gradually switched to a
fully remote format (including research);

— the COVID-19 pandemic has given a huge impetus to
the development of the latest online educational platforms
and changed the focus of research in this area [9-12].

Conclusion. After analyzing the cross-sections of
publications in the Scopus database of the "pre-covid" and
"post-covid" periods (2014-2018 and 2019-2023), we
concluded that the pandemic has changed the priority of
the "online education" areca. Massive online courses have
begun to develop around the world, and both secondary and
higher education institutions have begun to develop their
own educational platforms as part of distance education.
Society has realized that despite the pandemic danger, the
educational process cannot be stopped. This has given a new
impetus to certain fields of science, online research, and the
development of Internet technologies. The developments
during the COVID-19 pandemic and developments in the
field of distance learning technologies will become the basis
for maintaining the educational process during the war in
Ukraine. Further areas of research include determining
the prospects for the development of online education in
Ukraine and the world, searching for best practices and tools
for its implementation to preserve the country's intellectual
capital and ensure its economic growth.
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BIBJIIOMETPUYHUI AHAJII3 HAYKOBHUX MYBJIKAIIA
3A HAIIPSAIMOM «OHJIAUH OCBITA»"

Bikropisi OsexciiBna Illep6auenko’, Korenko CraniciiaB IropoBuy?

Ounaiin Ha8UAHHs CIAN0 BUMYUEHUM 0151 3000y8auie oceimu 68 Yxpaiui 3 nouamkom nanoemii, a nomim noO8HOMAacumadHuM mop-
enennam Pociticvoroi gpedepayii na mepumopiio Yxpainu. AkmyansHumu cmarome NUMAaHHs po3gumKy OHIALH 0C8imu, CMeopents edhex-
MUSHUX iHCmpymenmis it peanizayii. 3nauna yacmuna oceimsiH ma YuHie euixaiu 3a KOpOOH 6 e6axyayiro i momy came OUCMaHyiiHuil
Gopmam € 0na HUX HAUOLILW NPULHAMHUM. AOU YHUKHYMU 3HAYHUX empam Y 3000ymmi 3HaHb uepes GiliHY, NOMPIOHO pPO38UBAMU
came OHNQUH 0C8iny ma opmyeamu 6i0NOGIOHUI HAYATLHUL KOHMeHm. Y cmammi npedcmagieno pe3yromamu 0ioniomempuyHoeo
aHanizy psaoKy HAyKo8ux nyoniKayitl, NPUCESIUEHUX OHLALH 0C8ImMI, KI YU ONYONIKOBAHI Y « OOKOBIOHULLY MA «NICIAKOGIOHUILY Nepiodie
(2014-2018 pp. ma 2019-2023 pp. 8ionosiono). Memoro docniodicenns € 8usUeHHs NOHAMILHO20 anapamy mepminy « Ounaiin oceimay
y po3pisi 5 pokie 0o nouamky nandemii COVID-19 ma nicaa. [{na npogedenns ananisy asmopu eukopucmanu maxi oioriomempuyni
incmpymenmu sx VOSviewer ma Bibexcel. 3a pesynomamamu nposedenoco 6ibniomempuynozo ananizy asmopamu chopmosana
epaghiuna eizyanizayiss ma KiacmepHuil po3nooil NOHAMINUHO20 anapamy (8KIYHO 13 63aem036 sizkamu). Ilpu nobyoosi mepedxnceoi
sizyanizayii 6yno aukopucmano memoo nopmanizayii LinLog/modularity. IIpoananizoeani naiibinous yumosani nyonikayii usHavenux
uacosux nepiodis. Taxum uurnom, 8i00VI0Cs pi3Ke 3pOCMANHI NYONIKAYIUHOT AKMUBHOCME HAYKOBYLE 3 MEeMAMUKOI0 OHLAUH HAGYUAHHS
ma onaatin ocsimu nouunarodu 3 2019 poxy. 3pobneni 8uUCHOBKU U000 CYUACHUX MPEHOI8 6 OHIAUH OCEIMI, NO8 A3AHUX 3 2100aTb-
Hotw nandemicro. Ilpu nob6y0osi kaacmepis gizyanizayii 6y10 8UAGIEHO YOMUPU 3AKOHOMIPHOCTI: CKIAO08I Kiacmepy 8i000paxicaioms
NOHAMMSA KIACUYHUX OCBIMHIX eleMeHmi6, AKI nepelunu 6 OHIAlH-cepedosuiye; OCHOBHI nepesazu OHAAH-0CEimu ma iHcmpymeHmi,
KL pobasimb iT 00cmynHow0 0Jis KOPUCTY8auis, eleMeHmu npoyecy OHAAUH-HAGUAHH ma iX 0cOONUBOCHI; OCHOBHY MEMOOUKY OHAAUH-
BUKNAOANHA, AKA OA3ZYEMBCA HA GUKOPUCTNANNI MACOBUX IOKPUMUX OHAALN KYPCI@ MA HABYANLHUX 6i0€0 HA PI3HUX NIAM@POPMAx.
Haykosi docniosicenns 3a nepioo nandemii COVID-19 i po3pobxu y chepi oucmanyitinux mexHono2iil Haguants cmamu 0CHOBOI0
07151 30epedicerts 0C8IMHLO20 npoyecy 6 nepioo eitinu 68 Yxpaini. Ak noxazyiome 00CuiodiceHHs 8 pi3HUX KpAiHax, 3p0Cmae KinbKicmb
naameopm, 8iOKPUMUX HAYATLHUX KYPCI8, AKI MONXCYIMb OYMi BUKOPUCINAHT Neda202amu i BUKAA0AUAMU N0 Yac HA8UAHHA 3000Y6ai6
oceimu.

Knirouogi cnosa: onnaiin ocsima, nandemiss COVID-19, knacmepusayis, memoo Hopmanizayii, oibriomempuyHull ananis.
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