D555 IMTETPALAST OBPA3OBAHMSL T. 28, Ne 1. 2024 RRERARRRARES

ISSN 1991-9468 (Print), 2308-1058 (Online) http://edumag.mrsu.ru

VK 378:616-036.21:811.111

doi: 10.15507/1991-9468.114.028.202401.022-039

Original article

Sustainable Education at Higher Education
Institutions (HEIs) and the COVID-19 Pandemic:
A Bibliometric Review Study Field Review

W. Strielkowski®*<™, E. N. Korneeva®¢, A. K. Neshcheret’, L. A. Sundeeva*
« University of California, Berkeley, United States
b Cambridge Institute for Advanced Studies, Cambridge, United Kingdom
¢ Czech University of Life Sciences, Prague, Czech Republic
4 Financial University under the Government of the Russian Federation,
Moscow, Russian Federation
¢ Togliatti State University, Togliatti, Russian Federation
! Institute for Regional Economic Problems of the Russian Academy of Sciences,
Saint Petersburg, Russian Federation
“ strielkowski@cantab.net

Abstract

Introduction. Recent environmental concerns over global warming and climate change together with the calls
for sustainable development highlighted the importance of sustainable education aimed at preparing the new
generations to come for the universal challenges facing humanity. All of that has been reinforced by the recent
COVID-19 pandemic that brought about the digital surge in education. The interest in the topic of sustainable
education can be demonstrated by the surge of research publications on this topic indexed in the Web of Science
database from merely 22 in 1991 to 4055 in 2022. The main goal of this study is to provide a comprehensive
review of scholarly sources related to sustainable education in higher education institutions and the COVID-19
pandemic.

Materials and Methods. The authors analyzed the vast body of recent research literature on sustainable education
and conducted a field review. In total, 1115 results for the keywords “sustainable education” and “COVID-19”
have been retrieved from the WoS database and subjected to the network analysis using VOSViewer software for
identifying dominant trends, interconnectedness, and network visualization in the intersectoral research.
Results. It was found that there has been s a significant increase in interest for sustainable education during the
pandemic in the research literature, highlighting the shift in educational focus. Five main thematic clusters of
research have been identified, such as university student teaching, health policy services, economic impacts,
Sustainable Development Goals, or higher education, with a strong emphasis on the student experience and
institutional responses. Additionally, the interdisciplinary nature of research in this area has been proved, covering
health, technology, economics, and social policies. It has been confirmed that these recent changes in sustainable
education in higher education emphasize the need for multifaceted approaches to address the challenges posed by
the pandemic on education sustainability.

Discussion and Conclusion. The challenges posed by the COVID-10 pandemic have made it increasingly clear
that the higher education sector must go digital to succeed in a post-COVID world. Universities around the world
must be prepared for future changes in industry, or they risk being left behind in an ever-changing landscape. The
findings stemming from this study can be useful to ministries of education, various authorities and stakeholders,
as well as to universities and higher education institutions themselves, both public and private, in the need to
implement new approaches at all levels new bottom-up and on-the-ground approaches.
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Annomayus

Beenenne. AxTyambHBIE KOJOTHUECKHE MPOOIEMBI, CBSI3aHHBIC C IIOOATBHBIM IMOTEINICHHEM M M3MEHEHHEM
KJIMMaTa, a TaKkKe MPHU3bIBBI K yCTOHYMBOMY Pa3BUTHIO MOTUEPKHYIHM BaKHOCTh YCTOHUMBOTO 00pa30BaHMUs, Ha-
MIPABJICHHOTO Ha IOATOTOBKY HOBBIX ITOKOJCHHH K PEIICHUIO BCEOOMIMX MpOOIeM, CTOAMNX Hepes deroBede-
cTBoM. Bee 910 ObLTO TIOZKperieHo HepaBHel manaemueir COVID-19, BbI3BaBIIeH BCIiecK MH(POBBIX TEXHO-
noruit B od6pazoBannu. OO nHTEpece K TeMe YCTOWYMBOrO 00pa30BaHMUs CBU/ICTENBCTBYET POCT YHCIA HAYYHBIX
ITyOIMKaNi 110 9TOH TeMaTHKe, MHAEKCHPyeMbIX B 6aze naHHEIX Web of Science, ¢ 22 B 1991 1. 1o 4 05582022 1.
Lenp mccnenoBanust — BCECTOPOHHHIN aHANIN3 HAYYHBIX NCTOYHUKOB, CBSI3aHHBIX C YCTOWYMBBIM 00pa30BaHUEM
B BBICHINX Y4eOHbIX 3aBeieHnsx u nanaemueir COVID-19.

MarepHnaJjbl H MeTOAbI. ABTOPBI ITPOAHATM3UPOBAIN OOIIMPHBI MacCHB COBPEMEHHOI HAaydHOI JINTEpaTyphl
10 yCTOHYMBOMY OOpa30BaHHIO U MPOBEIU 0030p HCTOYHUKOB. Beero u3 6a3el maHHBIX WOS OBLIO H3BICYEHO
1 115 pe3ynbraToB 110 KII0UEBBIM ciI0BaM sustainable education n COVID-19, koTopbie ObLIH ITOABEPTHY THI CeTe-
BOMY aHAJIM3Y ¢ MOMOIIbIo mporpaMMsl VOSViewer 11t BBISIBICHHS JOMUHHPYIOIINX TeHACHINI, B3aUMOCBSI3eH
1 CETEBO BU3YaIN3alH B MEKOTPACIEBBIX HCCICIOBAHMAX.

Pe3ysbrarsl uccaenopanus. [lonyueHHble pe3yabTaTbl AEMOHCTPUPYIOT PACTYLLMH UHTEPEC K Pa3BUTHIO YCTOM-
9UBOTO 00pa30BaHMS BO BpeMsl MAHJEMHH, YTO CBHJIETEIILCTBYET O CMEIIIEHHNH aKIIEHTOB B 0Opa3oBaHuy. Brize-
JIHO TISITh OCHOBHBIX TEMaTUYECKHUX ONOKOB MCCIEAOBAHHUN — 00yUeHHEe CTyAE€HTOB B YHHBEPCHTETAX, MOJIUTHU-
YeCKHEe YCIYT'd B 00JacTH 3[paBOOXPaHEHHMs, SKOHOMHUIECKUE TTOCIECTBYS, eI YCTOWYNBOIO Pa3BUTHS HIH
BEICIIee 00pa3oBaHue (C CHIIBHBIM aKIIEHTOM Ha CTyAE€HUYECKHI OIBIT) ¥ HHCTHTYI[HOHAIBHEIE OTBETHBIE MEPHI.
JlokazaH MEXIUCHUIUTMHAPHBIA XapaKTep MCCIEJOBAaHUN B ATOW 00JIACTH, OXBAaTHIBAIOIINI 31paBOOXpaHEHHE,
TEXHOJIOI'MH, SKOHOMUKY U COLIUAJIbHYIO IOJIUTUKY. nO)lTBep)K[[eHO, 4YTO BOCHPUATHE TEMbI yCTOﬁHHBOFO pa3Bu-
THSI YK€ HE SIBJISICTCS] OJJHO3HAYHBIM, & IIPETepIIeBacT H3MCHEHHS B NIOOAIBHOM JUCKYpCe.

O0cyxnenue u 3akiaodenue. [Ipodnemsl, BozHukme B pesynsrare nanaemun COVID-19, mokazanu, 4to s
YCHEIIHOH paboThI B MOCTIAHAEMUHHBIN TIEPHUO]] CHCTEMa BBICIIETo 00pa30BaHusl JODKHA MEPEXOIUTh Ha IU(PO-
BBIC TEXHOJIOTHH. YHHBEPCUTETAM HEOOXOAUMO OBITh TOTOBBIMHU K OyIyIIMM H3MEHEHUSIM B OTPACIIH, HHA4YE OHH
PHCKYIOT OCTaThCsl 03341 B MOCTOSTHHO MEHSIOMIEMCs TaHmadTe. Marepraibsl CTaTbl MOTYT OBITH TTOJ€3HBI MH-
HHCTEpPCTBaM 00pa30BaHMsl, PA3IMIHBIM OpraHaM BJIACTH ¥ 3aMHTEPECOBAHHBIM CTOPOHAM, a TAKKe BBICIIUM y4eo-
HBIM 3aBEJICHISIM IIPH BHEPESHHUN HOBBIX ITOIXOJI0B Ha BCEX YPOBHSIX IO MPUHIIUITY «CHH3Y BBEPX» U Ha MECTax.

Knioueswvie cnosa: ycroitunBoe oOpazoBaHue, Boiciiee yueOHoe 3aBenenue, nangemus COVID-19, oubmmomer-
pusi, ceTeBOi aHanu3

Konghnuxm unmepecog: aBTOpHI 3asBISIOT 00 OTCYTCTBUH KOH(PIMKTAa HHTEPECOB.
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Introduction

The growing global attention to environ-
mental issues such as climate change and
the call for sustainable development have
emphasized the importance of sustainable edu-
cation in preparing future generations for the
universal challenges facing humanity [1-3].
Nevertheless, it would also be fair to mention
there are some opposing views showing that
sustainable education following the Sustainable
Development Goals (SDGs) merely implies
mass education, which, as the experience of
some countries demonstrates, might lead to the
deterioration in the quality of national educa-
tion [4]. Notwithstanding, the relevance of the
sustainable education has been additionally
emphasized by the COVID-19 pandemic,
which triggered a digital revolution in edu-
cation [5].

Higher education can be important in pro-
moting sustainable development, and uni-
versities can use the SDGs as a platform for
impactful action. The efforts of the United
Nations (UN) in promoting sustainable deve-
lopment through initiatives such as the Sustai-
nable Higher Education Development (SHED)
demonstrate this quite clearly. The initiative is
aimed at integrating sustainable development
perspectives into higher education curricula
and greening campuses [6—8].

Many educational systems, including the
Nordic ones that are distinguished by their
focus on sustainable education and awareness
about global warming and climate change,
made numerous efforts to promote sustainable
development. For example, Sweden has taken
a leading role in promoting sustainability ini-
tiatives such as its ‘Sustainability Initiative’
which encourages universities to research
new strategies for promotion and integration
of SDGs into their operations [9]. Other Euro-
pean Union countries have also taken similar
steps by developing strategies to promote
sustainable development through their higher
education institutions, networks, and other
operations, even though some other countries
would probably disagree with some of these
concepts as having relevance for their national

development paths [10; 11]. It is important to
understand the role that governments around
the world can play in encouraging universi-
ties to integrate SDGs into their operations.
Countries and governments should consider
taking part in international events such as
Rio+20, where they can make a concerted
effort to strengthen SDG integration within
higher education institutions and networks.
By doing so, they would be able to support
the global effort towards achieving a more
sustainable future for all [12]. The United
Nations promotes SHED which has culmi-
nated an ongoing transformation in the way
education is perceived, included in the global
agenda, and used as a tool for achieving sus-
tainable development goals [13; 14]. The UN
2030 Agenda recognized that education is key
to human health, growth, and development,
and that increasing access to quality learning
opportunities plays a central role in addressing
climate change, ecological overshoot, and
global human overuse of resources [15]. Since
the launch of SHED, major progress has been
made towards creating a more sustainable
world. Goal 4 of the UN’s 2030 Agenda (“En-
suring inclusive and equitable quality educa-
tion for all””) was identified as a core element
of their mission to develop a sustainable future.
This goal includes recognition that school
enrollment rates have increased significantly
over the past decade, but also acknowledges
that there are still gaps in access to quality lear-
ning opportunities between different countries
and regions [16]. The UN’s SHED initiative
has therefore sought to address these issues
by developing strategies aimed at improving
access to quality education which can help
reduce inequalities across societies while also
meeting environmental targets such as redu-
cing emissions or mitigating climate change
impacts [17; 18]. The initiative has also sought
to advance theory building by combining the
theory of systemic evolution and sustainable
higher education development for creating
a linked underlying systemic framework. This
framework can be used to not only substantiate
ideas but also to guide research and sustainable
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development in the scientific context [19].
It focuses on the sustainability of education
by recognizing the importance of environ-
mental skills and knowledge for students [20].
This model looks at how Higher Education
Institutions (HEI) can promote awareness
through personal actions and create a readiness
for sustainable development among students.
As a result, many national core curricula now
include sustainable development as part of
its educational framework, which is a major
step towards promoting sustainability in edu-
cation [21].

All of this encourages HEIs to train stu-
dents in the abilities needed to act towards
sustainability and develop qualities that will
help them connect these skills to everyday
life [22]. Vocational education establishments
are also encouraged to integrate sustainable
education into their curricula and increase
student knowledge on issues related to sus-
tainability, such as climate change, natural
resources management, and energy use. This
holistic and interdisciplinary approach to
sustainable education can lead to the develop-
ment of educational, research and innovation
strategies that will ensure the sustainability
of university life and create an education
that meets the pressing needs of society [23;
24]. The UN also encourages universities
around the world to strategically strategy
their operations to promote sustainable de-
velopment in government universities. The
organization set an aim for all universities
worldwide, limited financial means notwith-
standing, for them to become active agents in
promoting sustainable development through
environmental initiatives such as efficient
energy use, waste reduction and recycling
efforts [25]. This aim is part of the UN’s
2020 report on SHED and its recent proposal
for sustainable development in education.
The Rio Declaration (1992) and the United
Nations 2020 report have identified seve-
ral issues that need to be addressed to meet
the SDGs. These include road safety policy
development, food insecurity, pandemic,
continued natural environment degradation,
and persisted dramatic levels of poverty [26].

In spite of the relevance of the “sustain-
able education” topic in the international re-
search agenda, it cannot be looked upon as

totally unmistakable and indisputable. It needs
to be recalled that the “green” or “climate”
agenda can often become political instead of
scientific phenomenology while replacing the
economic component in sustainable develop-
ment with some researchers even questioning
the issue of renewable energy in mitigating
climate change [27]. In addition, sustainable
development might also bring about adverse
effects such as “greenwashing” (using envi-
ronmental agenda for increasing profits via
misleading marketing techniques) or simply
making it a “buzzword” that can be used in any
context without the reflection of the current
economic, social, or geopolitical context or
national interests.

In general, the rising interest in sustainable
education is evident from the increase in related
research publications in academic literature.
The Web of Science (WoS) database, which
is considered one of the most prestigious
academic databases in operation up to date,
recorded the growing number of publications
related to sustainable education from mere 22
in 1991 to 4055 in 2022. Our paper focuses
on sustainable education at HEIs during and
after the COVID-19 pandemic via conducting
a thorough and structured bibliometric review
study and deriving results for practitioners
and academics.

Literature Review

The recent COVID-19 pandemic has act-
ed as a catalyst for radical transformations
in higher education approaches, creating an
urgent need for digital transformation [28].
The global coronavirus outbreak has forced
universities to move their training processes
and distance learning online, leading to the
emergence of insightful webinars conducted
by higher education experts [29; 30]. This
shift has highlighted the innate technological
capabilities of universities, enabling them
to deliver good teaching with relative ease.
In fact, this pandemic is facilitating unprece-
dented transformation in the digital delivery
of education and training [31]. The speed and
agility with which universities have embraced
digital technologies have been remarkable.
Universities are now using virtual classrooms
and e-learning platforms that enable students to
access educational content from anywhere in
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the world at any time they want. Furthermore,
they are leveraging social media platforms
such as YouTube, Instagram and Twitter to
engage with students on a more personal le-
vel [32; 33]. By doing so, they can provide
timely support when needed while also helping
students stay engaged in academic activities
even during times of isolation or disruption
due to COVID-19 restrictions.

It is understandable that COVID-19 pan-
demic is enhancing the sustainable develop-
ment of teaching in higher education through
its radical transformations towards digital
delivery methods which allow universities
worldwide to continue providing quality
educational experiences despite these chal-
lenging times we face today [34]. This shift
towards sustainability pedagogies, sustaina-
bility education and online instructional set-
tings has pushed for the development of new
educational paradigms that put an emphasis
on sustainable consciousness and quality of
the learning process [35]. Several research
studies were conducted within higher edu-
cation institutions to analyze how this shift
has been affecting the various stakeholders
involved in the educational sector, from tea-
chers to students. For example, some studies
conducted by a group of engineering students
from a prestigious university in Europe found
that despite some initial difficulties due to the
COVID-19 global pandemic outbreak, these
changes have improved their engagement with
curriculum material and overall appreciation
for their university’s commitment towards
providing quality teaching during such an
unprecedented time [36; 37]. As technology
continues to evolve rapidly, it is expected
that COVID-19 will continue enhancing sus-
tainability development in higher education
through its digital transformations which al-
low universities worldwide to provide quality
educational experiences regardless of their
current circumstances [38]. The pandemic
has provided an unprecedented teachable
moment for the higher education sector to
reevaluate their sustainability initiatives and
devote greater attention towards the need for
digital transformation [39]. Interaction chan-
nels such as virtual classrooms and digital
platforms have enabled students to continue
their studies without compromising on quality.

Digital advancements also allow universities
to expand their international reach, allowing
them to better serve students worldwide [40].
Partnerships between universities and techno-
logy companies are being formed to capitalize
on this opportunity which would allow them
to make use of advanced technologies such as
5G networks or augmented reality solutions
for teaching purposes [41].

The pandemic made it quite clear that
higher education needs to adapt digital tech-
nologies in case it wishes to survive in the
post-pandemic world. Universities and HEIs
need to get ready for the future challenges to
come, otherwise they would be made obsolete
in the new educational landscape [42; 43].
One can only thank partners like Nokia in
the example above for providing universities
with the opportunity and helping them to move
forward into a sustainable future for higher
education institutions worldwide. As we ad-
just our educational systems in response to
these changes, we must ensure that our lear-
ning environments remain up to date with
current technologies while still maintaining
the highest quality standards possible [44].
With COVID-19 continuing its global spread,
this may be our only chance at ensuring long
term sustainability within the higher educa-
tion sector. There is a wide range of DELT
strategies being implemented in response to
the pandemic, with an increased focus on di-
gital transformation [45]. Research projects
were launched to explore how this digital
transformation can best be applied to higher
education. Open online courses and massive
open online courses have been developed by
project partners or disciplinary working groups
as digital education has gone virtual and stu-
dents can access lectures and other learning
materials from home [46; 47].

In general, the implications of this di-
gital transformation are far reaching. It has
enabled students and faculty members alike
to access the very latest health information
regarding COVID-19 from anywhere in the
world — something that was not possible
pre-pandemic [48]. Further, it has enabled
universities around the world to participate
in collaborative projects and research to-
pics across a variety of disciplines providing
greater opportunities for interdisciplinary
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collaborations than ever before [49]. Additio-
nally, open online courses have provided more
flexible options for both student learning and
university staff teaching schedules that allow
more time for focused study or discussion
on individual topics or projects respective-
ly [50; 51]. The COVID-19 pandemic has
created an opportunity for policy solutions
that could help promote a broader transfor-
mation towards advanced educational systems
which are more sustainable and resilient. For
example, some researchers suggest that the
pandemic can facilitate more effective use of
healthcare facilities, occupational health, and
safety curriculum, as well as more efficient
implementation of online educational tools.
This is especially relevant for higher education
institutions that are facing challenges in terms
of resource scarcity or health concerns during
the crisis [52; 53]. In a way, the COVID-19
pandemic is a global outbreak that has changed
the way of how higher education institutions
deliver their curriculum and how students
learn. The digital strategy of the pandemic
has enabled higher education institutions to
maintain quality education while delivering
structural change. This digital transforma-
tion can enhance sustainable development in
teaching by supporting institutional values,
such as sustainability consciousness and de-
veloping a sustainable society. By utilizing
digital tools, higher education institutions
can improve curriculum delivery and support
teachers with the need to adapt quickly to
dynamic changes [54; 55]. Moreover, this
approach will help students adjust to new
learning environments while also empowering
them with skills that are essential for success
in their careers. The COVID-19 pandemic has
provided an opportunity for higher education
institutions to rethink their strategies and ap-
proaches towards delivering quality education
to build a more sustainable society for every-
one involved. It has highlighted the need for
better infrastructure, technology, and training
resources which are crucial for the successful
implementation of digital strategies within
educational institutes [56—58]. Therefore, it
is important that teachers have access to ade-
quate training so they can effectively utilize
these new technologies when delivering their
curriculum during these challenging times.

In the past three years, several research
projects have been conducted to evaluate the
impact of the pandemic on the higher education
sector and how it has changed teaching me-
thods. The results from these studies indicate
that online learning has enabled universities
and service teachers to continue delivering
learning materials to students during this peri-
od [59; 60]. It also revealed that student choic-
es for their courses were highly influenced
by the current research about their preferred
subject areas, as well as a learner survey with
feedback from second global learners [61].
Moreover, our literature review findings re-
vealed that lecturers and teachers in the sector
of higher education expressed positive atti-
tudes towards technology-driven teaching
and learning process while they remain con-
cerned about its implications on pedagogical
practices and students’ outcomes [62; 63].
This means that higher education institutions
should provide sufficient support for service
teachers so they can successfully transition
into online teaching platforms without com-
promising quality standards or student satis-
faction levels. Furthermore, it is essential for
universities to conduct periodic evaluations
of their online learning systems so they can
identify potential areas of improvement and
respond accordingly.

Furthermore, the pandemic has posed sig-
nificant challenges for leadership in higher
education institutions. Leaders have had to
make difficult decisions regarding the shift
to remote learning and work, ensuring the
safety of students and staff, and maintaining
the financial sustainability of institutions.
The pandemic has also highlighted the need
for leaders to be adaptable and innovative in
their approach to leadership. According to
some researchers, effective leadership during
the pandemic requires a focus on communi-
cation, collaboration, and innovation [64].
In addition, the pandemic has challenged the
traditional leadership models in HEIs, which
are based on hierarchical structures and face-
to-face interactions. The pandemic necessitated
a shift to remote leadership which created
several challenges and burdens, including
communication barriers and the need to adapt
to new technologies [65]. Moreover, the crisis
also highlighted the need for effective crisis
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leadership, as HEIs have had to respond to
the rapidly changing situation brought about
by the pandemic. Effective crisis leadership
has been critical in ensuring the continuity of
academic activities and the safety of staff and
students [66].

Apart from these academic strategies,
many institutions have also focused on sup-
porting the well-being and mental health of their
students and staft during the pandemic. This has
included the implementation of counselling and
mental health services, as well as the creation
of virtual support groups and social activities
to help students feel connected and engaged
despite the limitations of remote learning. Many
HEISs had to shift their financial and operational
strategies to address the financial impacts of the
pandemic [67]. This included the adoption of
cost-saving measures such as stopping hiring,
furloughs, and reduced operating expenses, as
well as the exploration of new revenue streams
and partnerships to help offset the financial
losses caused by the pandemic [68].

Materials and Methods
Our researchers included a comprehensive
review supported by the thorough bibliometric
analysis of recent studies on sustainable educa-
tion. There were 32,697 results for “sustainable
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education” in the Web of Science Core Col-
lection with the total number of publications
on that topic rising from 22 in 1991 to 4 055
in 2022 (see Figure 1 shown below).

Furthermore, Figure 2 that follows pro-
vides an account of the most prolific institu-
tions producing publications on higher edu-
cation and sustainable development between
1991 and 2023.

One can see very prestigious institutions
such as University of London, University of
California, Harvard University, Monash Uni-
versity, or University of Sydney being among
the top 10 ones (Fig. 2).

Additionally, Figure 3 below, an over-
view of the most prolific journals publi-
shing articles and proceedings papers on
sustainable education between 1991 and
2023. One can see that the share of the
journals by the new publishers is growing
compared to the share of the well-estab-
lished journals published by the respectful
publishers (Fig. 3).

In addition, we obtained 1115 entries from
the WoS database using the keywords ““sustain-
able education” and “COVID-19”. These entries
(represented hereinafter by journal articles, book
chapters, and proceedings chapters) were then
analyzed using VOSViewer v.1.6.15 software.
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Fig. 1. Annual number of publications on sustainable education (1991-2022)

Source: Own results.
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Fig. 2. Most prolific institutions doing research on sustainable education (1991-2023)

Source: Own results.

Publication titles (1991-2023)

Sustainability

Journal of Cleaner Production

International Journal of Sustainability in Higher Education
Environmental Education Research

Edulearn Proceedings

INTED Proceedings

International Journal of Environmental Research and Public
Health

Procedia Social and Behavioral Sciences

ICERI Proceedings

Advances in Social Science Education and Humanities
Research

3115

173
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Fig. 3. Most prolific journals doing research on sustainable education (1991-2023)

Source: Own results.

The software is gaining a wide popularity
nowadays among researchers conducting
bibliographic analysis of various complex
topics. VOSviewer is typically applied for
network analysis to uncover prevailing trends,
the interconnectivity between topics, and to
visualize the networks within cross-sectoral
research [69; 70].

Figure 4 that is presented above, demon-
strates the main steps of the bibliometric
data collection and network analysis applied
to the extracted data which is based on the
authors’ own methodology used in similar
studies [71; 72]. The next section presents
the results of this analysis and draws main
implications stemming from these results.
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Research phenomena definition __,| Data extraction from WoS database
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General WoS data analysis

Choice of the research

publication database WoS « Documents by year
i *  Documents by affiliations
*  Documents by institutions

Search criteria definition

)

Data input into VOSviewer software

1%t query: Google Trends toolkit search
for “sustainable education” (2018-2023)
2" query: WoS search for “sustainable
education” AND “COVID-19” }
(2020-2023)

Analysis of results

l ¢ Network and overlay visualization
*  Number of clusters, types of clusters,
and total link strength

Search criteria limitations
* Search within title, abstract, and

keywords ¢ Network analysis implications
*  Time frame (from 2020 to 2023) L l
¢ Language
¢ Quality of the studies . ) o
* Document type (article, conference Conclusions and implications

proceedings, book chapter)

Fig. 4. Steps of the bibliometric data collection and analysis
Source: Own results based on the own methodology [71; 72].

Results is based on searchers on Google search engine)

Figure 5 that follows depicts the results of  showing the frequency dynamics of the worldwide

the analytical scanning based on the Google  search requests (simultaneous search for the group

Trends toolkit (which is recently popular with  of items) for the term “sustainable education” for
researchers analyzing online word searches and  the last 5 years (from 2018 until today).
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The Figure features the metrics called
“Interest over Time” (IoT) which assesses the
search interest relative to the highest point on
the chart for the given region and time (with
100 being the peak popularity and 0 showing
that no data was available for the given region
and time period). Looking at Figure 5, a visible
increase in the search for sustainable education
happened at the end of the first “pandemic
year” of 2020. This proves the impact of the
COVID-19 pandemic on the changing focus
in education.

Then, we analyzed our 1115 results
from WoS database retrieved using the titles
“sustainable education” and “COVID-19”
and indexed between 2020 until 2023. The
resulting network map which was created
using VOSViewer software visualizes the
interconnectedness of terms from our dataset
underscored the complexity of the challenges
posed by COVID-19 to sustainable education
and the diverse, interrelated research areas that
have emerged as scholars seek to understand
and address these challenges. In general terms,
this visualization helps us to understand how

different concepts are related and the centrality
of certain themes in the discourse (see Figu-
re 6 that follows).

The map is divided into five color-coded
clusters, each likely representing a thematic
concentration of research within the dataset.
For example, a cluster may represent a focus
on online learning, while another might relate
to the health implications of COVID-19 on
education. The proximity of the terms with-
in clusters indicates how closely related the
themes are in the literature. In total, there are
5 main clusters identified by the VOSView-
er software: 1) University, student, teaching
(red); 2) Health, policy, service (green); 3) Go-
vernment, economy, SDG (blue); 4) Higher
education (olive); and 5) Key factor (violet).

The most prominent nodes, such as “stu-
dent”, “university”, and “higher education”,
are typically central to the network. These
terms are likely the most common and pivotal
within the research, suggesting a strong focus
on the student experience and institutional
responses to COVID-19 in the context of
higher education.
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Fig. 6. Co-occurrence map based on the text data

Source: Own results based on VOSViewer.
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Moreover, the lines connecting different
clusters illustrate the interdisciplinary nature
of the research. For instance, a line connecting
the “student” node in one cluster to the “health”
node in another indicates that there is research
exploring the relationship between students’
experiences and health issues during the pan-
demic. In addition, the “policy”, “leadership”,
“access”, and “equity” terms highlights the
practical applications for educational policies
and management in times of the coronavirus
pandemic. Furthermore, the terms “economy”,
“poverty”, and “inequality” demonstrate the
broader economic and societal implications for
education in times of the pandemic. The gro-
wing importance of the technological aspects
of education is underlined by the occurrence
of such terms as “digital technology”, “on-
line learning”, and “virtual reality”.

In addition, the presence of country
names (e.g., “Saudi Arabia”, or “Brazil”)
and references to “SDGs” suggests a global

teacheritraining
sustainable higher education

digital teehnologies

engineeringieducation
-

informationgtechnology

competence skills
w

perspective, with research examining the im-
pact of COVID-19 on sustainable education
across different regions and in relation to global
sustainability goals.

Finally, the green cluster, featuring terms
like “health”, “well-being”, “disease”, and
“nutrition”, highlights a significant body of
research concerned with the health aspects
of the pandemic as they relate to education.

The network map shows that the impact
of COVID-19 on sustainable education is
a cross-sectoral issue, affecting various aspects
of society and necessitating a multifaceted
research approach that encompasses health,
technology, economics, and social policies
(Fig. 6).

Figure 7 shown above provides the re-
sults of the bibliometric network analysis.
It is based on a bibliographic map based on
bibliometric data such as co-authorship, key-
word co-occurrence, citation, bibliographic
coupling, or co-citation map). The results
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reveal the following patterns: The map dis-
plays clusters of terms in different colors,
each likely representing a distinct thematic
focus within the field of sustainable educa-
tion as it intersects with COVID-19. These
clusters may represent the most prevalent
themes, such as “online learning”, “health
implications”, and “sustainability measures”.
The terms “COVID-19”, “education”, “higher
education”, “sustainability”, and “impact” are
central and significantly larger, indicating their
high frequency and centrality in the research
discourse. This suggests a focus on the overall
impact of COVID-19 on educational systems
and practices.

The lines between terms represent their
co-occurrence or relatedness in the literature.
The dense network of connections indicates
a highly interdisciplinary field with numerous
overlaps between subtopics. In the cluster,
there is a clear emphasis on “students”, “on-
line learning”, “digital transformation”, and
“teacher training”, pointing to a concentration
on the transition to digital and remote teaching
methods and the preparedness of both students
and educators for these changes.

The red cluster, with terms like “health”,
“public health”, “care”, and “inequalities”,
highlights the intersection of health issues with
educational practices during the pandemic,
emphasizing the role of education in address-
ing health-related inequalities. References to
“sustainable development goals” and “2030
agenda” suggest a focus on aligning education
with broader sustainability targets, particularly
under the strain of pandemic conditions. The
inclusion of terms like “e-learning”, “informa-
tion technology”, and “internet” reflects the
technological pivot in education, which has
been accelerated by the pandemic.

The map also touches on wider societal
issues such as “inequality”, “justice”, “nutri-
tion”, and “climate change”, indicating that
the research on sustainable education during
COVID-19 extends to encompass various
social challenges and determinants. Addi-
tionally, the occurrence of the geographical
names (e.g. “Vietnam”, “Africa”, and “Ban-
gladesh”) demonstrates both local and global
perspectives of the research in the context of
the challenges posed by the pandemic. In ad-
dition, terms such as “bibliometric analysis”,

“systematic review”, and “case study” reveal
what methodology is most often being used
by the academic community for studying of
the phenomena described above.

All in all, the network map reveals the
extensive interplay between education, techno-
logy, health, and societal issues in the context
of the COVID-19 pandemic. It suggests that the
pandemic has acted as a catalyst for examining
the resilience and adaptability of educational
systems. The map indicates that addressing
education sustainability during the pandemic
requires a multifaceted approach, considering
technological, health, social, and environmen-
tal aspects. It also implies a need for policy in-
terventions and strategic planning in education
to ensure it contributes to broader sustainability
goals during crises. The diverse global context
within the research signifies the importance of
culturally sensitive and region-specific strate-
gies in educational sustainability. The visuali-
zation supports the understanding that the field
of sustainable education during COVID-19
is complex and multifactorial, necessitating
collaborative efforts across disciplines and
borders to create resilient and equitable edu-
cational environments.

Our findings stemming from this study
reveal an increasing commitment to sustain-
able education in research literature. This
represents a growing trend that is not limited
to governments and state agencies but also
embraced by universities and private entities.
This surge in interest appears to have been
further propelled by the COVID-19 pande-
mic, due to its health implications, lockdown
measures, and the shift towards remote lear-
ning and the growing popularity of various
management learning platforms and tools as
well as their practical usage and application
in tuition and lecturing.

Discussion and Conclusion

All in all, the COVID-19 pandemic has
underscored the necessity for the higher edu-
cation sector to shift towards a digital-centric
model for its continued success in a post-pan-
demic era. Universities and HEIs must adapt
to upcoming industry changes to avoid falling
behind in a rapidly changing globalized and
digitalized environment. This requires inno-
vative, grassroots, and localized strategies
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implemented at all levels by education min-
istries, authorities, stakeholders, and the uni-
versities and higher education institutions
themselves, encompassing both public and
private entities.

As the pandemic lingered, the universi-
ties and HEIs had to improve and advance
their online teaching skills. In order to help
mstructors move classes online, classes and
workshops were designed for training aca-
demic staff and faculty on how to best use
technology for online instruction. To help meet
this need, various forms of assistance need
to be provided to instructors and lecturers in
improving their online teaching capabilities.
University mission, faculty, and staff worked
collaboratively to confront the coronavirus
pandemic by providing support to students
and continuing work-based responsibilities
with practices of co-production and know-
ledge peer support. Technology competence
is supported through initiatives that critically
evaluate best practices to ensure excellence of
applications. As part of this effort, HEISs started
to provide their students with access to course
materials and resources in a variety of formats.
Additionally, they supported human resource
development for faculty and staff by offering
workshops on how to adapt their teaching
styles for online learning. These initiatives
are geared towards helping instructors stay
ahead of the curve in terms of technologi-
cal competence and providing students with
a quality education during these challenging
times. The return of many students to col-
lege campuses brought with it a new set of
challenges for higher education institutions.
With the onset of the coronavirus pandemic,
colleges and universities responded quickly

by offering virtual classes, hiring tech support
specialists, and training faculty on the use
of digital platforms. HEI specialists helped
faculty transition to remote teaching and pro-
vided guidance on how to engage students in
meaningful online learning experiences. This
became the ability to make a rapid transition to
remote learning. The creativity and innovation
that were facilitated by the pandemic proved to
be remarkable and became a testament to the
resilience of the higher education community.
In the pandemic, faculty and staff needed to
work together tirelessly to find ways to conti-
nue their work with creativity, enthusiasm, and
dedication. Thence, the pandemic presented
challenges to higher education institutions, but
it also spurred their innovation and creativity.
In the majority of cases, they responded to
the crisis by developing digital initiatives that
have allowed them to meet customer needs
and expectations.

As customers, including many of HEIs,
increasingly demand online interactions as
a result of the COVID-19, many business
companies needed to discover some new tools
and technologies that could help them meet
these needs. Companies also implemented
measures that enable customers to interact
with their businesses safely. Technology
has played an essential role for successful
companies during the COVID-19 crisis, as
some of the first companies to embrace digital
tools were able to remain competitive during
this time. Additionally, these same companies
were able to discover new ways of innovating
within their industries. By utilizing technology
in creative ways, higher education institutions
have been able to continue providing services
while meeting their students’ expectations.
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Bce asmopul npouumanu u 0006punu oKoHuAMeNbHbIIL GAPUAHII PYKORUCU.
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