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Abstract

Meeting the 17 sustainable development goals (SDG) declared in the 2030
Agenda is vital for our survival. Its fulfillment is incomplete without achieving
an education for sustainable development. Previous bibliometric studies partially
analyze the scientific production related to Quality Education, which does not
allow full knowledge of its bibliometric behavior. For this reason, the objectives
of this study are to analyze the scientific production related to SDG 04 during
the 2017-2021 period and verity its level of integration with the other SDG. The
Clarivate Analytics Incite tool was used to obtain the information and, to search
for the documents and their metrics, the Web of Science Core Collection. 189,364
documents were identified from them, 141,372 were analyzed, distributed as
follows: articles (135,476) and reviews (5,890). For the analysis and representa-
tion of the data, the VOSviewer tool was used, as well as Tornado and Sankey
type diagrams. The results show that the terms with the highest co-occurrence
were: COVID-19 (7,366), Mental health (5,903), Higher Education (5,659), Edu-
cation (5,547), Gender (5,152), Sustainability (4,689), Food insecurity (4,394),
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Depression (3,444), and Health (3,338). The most influential sustainable devel-
opment goals with Quality Education were 03 (Good Health and Well-being),
05 (Gender Equality) and 10 (Reduced Inequality). In relation to the countries
with more than 1,000 published documents, the following stand out: the United
States (46,937), the United Kingdom (14,611), Australia (11,659) and the People’s
Republic of China (10,307). The analysis of the scientific production justifies
those efforts toward curricular sustainability and the integration of the sustain-
able development goals are still insufficient.

Keywords: bibliometrics, education, quality education, sustainability, statisti-
cal studies.

Resumen

El cumplimiento de los 17 objetivos de desarrollo sostenible (ODS) declara-
dos en la Agenda 2030 es de vital importancia para nuestra supervivencia. Su
cumplimiento es incompleto sin lograr una educacion para el desarrollo sos-
tenible. Estudios bibliométricos previos analizan parcialmente la produccion
cientifica relacionado con la Educacion de Calidad lo cual no permite conocer
totalmente su comportamiento bibliométrico. Por tal motivo, los objetivos de
este estudio son analizar la produccion cientifica relacionada con el ODS 04
durante el periodo 2017-2021 y comprobar su nivel de integracion con los
restantes ODS. Se utilizé la herramienta Incite de Clarivate Analytics para la
obtencion de la informacion vy, para la busqueda de los documentos y sus métri-
cas, la Web of Science Core Collection. Se identificaron 189.364 documentos.
De ellos, se analizaron 141.372 distribuidos de la siguiente manera: articulos
(135.4706) y revisiones (5.896). Para el anilisis y representacion de los datos se
utiliz6 la herramienta VOSviewer asi como diagramas de tipo Tornado y de San-
key. Los resultados muestran que los términos de mayor co-ocurrencia fueron:
COVID-19 (7.366), Mental health (5.903), Higher Education (5.659), Education
(5.547), Gender (5.152), Sustainability (4.689), Food insecurity (4.394), Depres-
sion (3444), y Health (3.338). Los objetivos de desarrollo sostenible de mayor
influencia son los objetivos 03 (Salud y Bienestar), 05 (Igualdad de Géneros) y
10 (Reduccion de las Desigualdades). En relacion a los paises con mas de 1.000
documentos publicados, se destacan: Estados Unidos (46.937), Reino Unido
(14.611), Australia (11.659) y Republica Popular China (10.307). El anilisis de
la produccion cientifica justifica que atin son insuficientes los esfuerzos hacia la
sostenibilidad curricular y la integracion explicita de los objetivos de desarrollo
sostenible.

Palabras clave: bibliometria, educacion, educacion de calidad, sostenibilidad,
estudios estadisticos.
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Introduction

The Sustainable Development Goals (SDG) are a current and future per-
spective of the construction of a sustainable world, with broad collab-
oration between economic, social, environmental, developmental, and
sustainability factors (Sinakou et al., 2017). For this, the conception of
a type of thinking that is systemic, complex, and global, about ecologi-
cal and economic factors, or from a perspective of «planet», society, and
«prosperity» is fundamental (McKenzie & Abdulkadri, 2018), through citi-
zen action, participation, and empowerment.

To achieve the above, 17 SDG were defined (Figure I), as well as
169 inter-related goals, at least theoretically, to which all countries must
contribute according to their policies and laws in accordance with the
requirements from the Agenda 2030 (Armitage et al., 2020).

It has been reiterated in the scientific community that political strate-
gies are marked by their isolated and particular characters, so that the
achievement of the SDG is very challenging (Garcia et al., 2020). One

FIGURE I. Objectives of sustainable development
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of these objectives is 04 (Quality Education), which was conceived with
a close relationship with the other SDG, by promoting the training and
development of competences, attitudes, skills, values, and ways to under-
stand and act in coherence with sustainable development.

In the official reports from the United Nations, it was declared that
more than 250 million children are illiterate or do not have a way to
access an educational institution (United Nations, 2019), underlining the
need to eradicate or decrease the existing social, economic, and develop-
mental divides in all countries.

Education is one of the main pillars of humanity, because, as a social
and cultural process, it brings human beings closer to understanding,
reflection, knowledge, and sustainable transformation for permanent
learning, in coherence with society and nature (Estrada-Molina et al.,
2022). The partial achievement of this objective is sometimes viewed
from a general and quantitative perspective in the European Commission
report “Education and Training 2020”7, and the annual report from the
“Organisation for Economic Co-operation and Development” (OECD),
which can be consulted (reports from the previous year) in the Europe-
an Commission (2021) and the Organisation for Economic Co-Operation
and Development (2021), respectively.

Quality education (SDG 04) is often studied from micro (family, friends,
social relations —face-to-face or virtual), meso (society, social groups, school,
education institutions, organizations, etc.), and macro (country level and
its policies) perspectives. Thus the need for the social coherence and cohe-
sion between the different socialization agents and the sustainable respon-
sibility, aside from citizen awareness, political responsibility, access and
the opportunities of quality education (Boeren, 2019; Estrada-Molina &
Fuentes-Cancell, 2022). Even though many European Union (Plesniarska,
2019), American (Corbett & Guilherme, 2021), Asian (Jermsittiparsert &
Sriyakul, 2020), and African (Nafukho & Muyia, 2021) countries have made
great advances on the implementation of SDG 04, it is still insufficient for
meeting the indicators and goals established in this objective.

The studies conducted have demonstrated the interest of the scientific
community to contribute, through social and scientific actions, towards
the achievement of the SDG 04 objectives. However, how has academic
production on SDG 04 behaved in the last five years? Have the pub-
lications on SDG 04 achieved integration with the other SDG? These
questions, among other initial ones, motivated the performance of this
bibliometric study.
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Bibliometric studies and systematic reviews about SDG 04

In the search performed (2017-2021) in the Web of Science (WoS) and
Scopus, not many bibliometric studies and systematic reviews were found
related with SDG 04. Of these (Table 1), five were bibliometric studies, six
were systematic reviews, and one a meta-analysis.

Most of them (Ferrer-Estévez & Chalmeta, 2021; Meschede, 2020;
Prieto-Jiménez et al., 2021; Yeh et al., 2022) were characterized for con-
ducting a bibliometric analysis of all the SDG, which in some sense, does
not allow delving into a specific objective, although it establishes some
approximations of quality with respect to their relationships. Other simi-
lar studies (Diksha & Chakravarty, 2022; Sweileh, 2020) have analyzed
these objectives, but from the perspective of SDG 03, framing the strong
relationships between this objective and Quality Education.

Only five studies (Crawford & Cifuentes-Faura, 2022; Palomino et al,
2022; Acosta-Castellanos et al, 2021; Avelar et al., 2019; Garcia et al.,
2020) have focused on SDG 04. The authors Garcia et al (2020) per-
formed a meta-analysis of 240 documents present in Scopus and WoS,
through an initial extrapolation of academic production, without a co-
analysis of keywords or a co-authorship analysis. Meanwhile, Avelar et al.
(2019) performed a systematic review of 193 articles, and underlined,
from the information collected from them, co-authorship networks, peri-
odical publications, higher education institutions (HEID), and the most
influential countries. However, as only a small sample was selected, their
results did not provide a comprehensive perspective of SDG 04.

Palomino et al. (2022), in their qualitative systematic review (18 doc-
uments), analyzed the attitudes and competences of the educators for
achieving education for sustainable development, although they did not
analyze the indicators of academic production. Acosta-Castellanos et
al. (2021) performed a systematic review with publications published
between 1987 and 2021 related with education for sustainable develop-
ment, associating it with SDG 04, but without identifying the indicators
of academic production. Lastly, Crawford & Cifuentes-Faura (2022) ini-
tially analyzed the impact of COVID-19 on SDG 04, but did not provide
an analysis of academic production.

The studies referenced show the interest of the academic community
on SDG 04, its impact, trends, lines of research, and academic produc-
tion. The studies published are not able to fully characterize the scientific
production on this SDG.
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TABLE I. Bibliometric studies and systematic review on SDG 04

tion in Austria

Studies Type of Sustainable Source of data Period
study development
objectives
Yeh et al (2022) Systematic All the SDG WoS 2013-2022
review
Crawford & Systematic ODS 04 Psyclnfo, ERIC and 2020-2021
Cifuentes-Faura review Academic Search
(2022) Ultimate
Diksha & Chakravarty | Bibliometric | All the SDG centered | Scopus 2015-2019
(2022) study on SDG 03
Palomino et al (2022) | Systematic ODS 04 Scopus and Wo$S
review
Ferrer-Estévez & Systematic All the SDG Scopus and WoS 2015-2020
Chalmeta (2021) review
Prieto-Jiménez et al Bibliometric | All the SDG WoS 2015-2020
(2021) study
Acosta-Castellanos Systematic SDG 04 and education | Science Direct, Scopus 1987-2021
et al (2021) review for sustainable and ERIC
development
Sweileh (2020) Bibliometric | All the SDG centered | Scopus 2015-2019
study on SDG 03
Meschede (2020) Bibliometric | All the SDG Scopus and Web of 2015-2019
study Science (WoS) Core
Collection
Garcia et al (2020) Meta-analysis | ODS 04 Scopus and WoS 2015-2020
Avelar et al (2019) Systematic ODS 04 WoS (Social Sciences 2015-2018
review Citation Index (SSCI) and
the Emerging Sources
Citation Index (ESCI))
Kérfgen et al (2018) Bibliometric | All the SDG centered | Publications in official 2013-2017
study on scientific produc- university repositories

Source: Compiled by authors.

For this reason, this bibliometric study seeks to (1) identify the main
sources of publications on SDG 04; (2) show and analyze the main sourc-
es of scientific collaboration from the perspective of a co-authorship
network and a co-authorship map according to country; (3) identify the
most-utilized terms; (4) determine the existing flow between SDG 04 and
the other SDG; (5) determine the most frequent keywords, and (6) show,
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from the scientific production related with SDG 04, the universities with
the greatest scientific production.

Method

The objectives of the present study were to analyze the scientific produc-
tion related with SDG 04 during the 2017-2021 period, and to verify its
level of integration with the remaining SDG. To achieve this objective,
a bibliometric study was performed, as this type of study offers strate-
gies, tools, methods, and techniques, to inquire and analyze the scientific
production from different perspectives and aims (Mukherjee et al., 2022;
Narin et al., 2016).

To achieve these objectives, the following research questions were
posed:

B Question 1. What are the main sources of publications related with
Quality Education?

B Question 2. What are the main sources of scientific collaboration?

B Question 3. What are the most utilized terms in publications
related with SDG 04?

B Question 4. How does the proportion of the amount of flow
observed between the SDG behave?

B Question 5. From the perspective of SDG 04, what are the top
20 universities with the greatest scientific production? With what
other SDG is the Education research at these universities related
with?

Sources of information and search strategy

To select the publications related with SDG 04, the filters provided by
Clarivate Analytics in the platform InCites were utilized. This platform
was selected, as it can determine if a publication indexed in the Web of
Science (WoS) is related with one or many SDG (Garcia, 2022).

The study was limited to publications related with SDG 04 pres-
ent in the Web of Science Core Collection published between 2017 and
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2021. The system offered a result of 189,364 publications, twenty times
that indicated in similar studies by Momete and Momete (2021); Prieto-
Jiménez et al. (2021) and Salvia et al. (2019).

The document obtained was filtered to select the UT (Accession Num-
ber) of the publications, to afterwards download, from the Web of Science
Core Collection the information on author, title, source, abstract, key-
words, reference cited and use, affiliations, and, document type. From all
of these documents (189,364), 141,372 were chosen, classified as: articles
(135,476) and reviews (5,896).

When searching for the 141,372 documents in the Web of Science Core
Collection, various cycles were utilized with a maximum of 36,000 manu-
scripts, utilizing the tags UT and OR for this. The research was conducted
between the months of June and July, 2022.

Selection and representation of the information

The functionalities of VOSviewer were used to (1) analyze the scientific
collaboration through a co-authorship analysis, and (2) to determine the
most-utilized terms according to the author’s keywords; for this, the co-
occurrence of keywords were analyzed, as well as the networks created
(Question 2). This Software was utilized, as it allows for the construc-
tion and visualization of academic networks for their posterior analysis
and interpretation of the information provided (Ordufia-Malea & Costas,
2021) and it also utilizes grouping techniques that are verified and useful
for bibliometrics professionals (van Eck & Waltman, 2017).

To identify the authors with the greatest scientific production, those
with more than 30 publications were selected. With respect to the collab-
oration between countries, those with more 1000 documents were select-
ed. Lastly, in relation to the determination of the main keywords, those
with more than 100 occurrences were selected (Question 3). In general,
for the construction of bibliometric networks, analysis and measurement
units were utilized, and for the identification of clusters, the visualization
of similarities and grouping techniques from VOSviewer were utilized.

The Power-user add-in in Microsoft Excel was utilized to create a «tor-
nado» diagram to represent 141,372 publications according to the main
indexation categories of WoS (Question 4). This type of graphic was
utilized, as it is a visualization alternative for representing similarities
and differences associated to scientific production (Mitteer et al., 2018),
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making it possible to associate them with indexation categories, thus
allowing for the comparison of the series of data obtained.

A Sankey» flow diagram was utilized to represent the proportion of
flow observed between the different SDG, from the perspective of SDG 04.
For this, a 1x15 matrix was created according to the SDG (except for SDG
04 and 17, as no documents were found associated to this last objective).
This diagram was utilized, as it allows representing and analyzing the rela-
tionships (flows) between the different starting and ending nodes (Lupton
& Allwood, 2017). It has become one of the most utilized visualization
resources for exploring association relationships (Chen et al., 2019).

To determine the scientific production of the top 20 universities
(Question 5), the UTs of each publication associated to the SDG were
filtered, and afterwards, the Web of Science Core Collection was explored
to be able to consult the metrics it offers.

Lastly, to determine which 20 keywords were the most frequently
used, from the perspective of SDG 04 and its value for each SDG, (1)
the UTs from each publication associated to the SDG were filtered, and
(2) the Web of Science Core Collection was explored, and (3) the nec-
essary and sufficient information was exported for their analysis with
VOSviewer.

It is important to highlight that the visualization of the information in
different diagrams and networks, as well as the keywords, WoS catego-
ries, and university and country names, are shown in English, in accor-
dance with the unified information provided by Clarivate Analytics.

Quality verification and strategy

To filter the UT for each SDG, the CONTAR.SI function from Microsoft
Excel was utilized, which allowed for the identification and counting of
these studies. The process was verified on three separate occasions by
the authors.

Results

In the Incites (WoS) search, 189,364 publications were found in the 2017-
2021 period. The main types of documents found were: Article (135,476),
Proceedings Paper (28,915), Editorial Material (10,150), Review (5,890),
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Letter (2,467), Book Review (2,315), and Book Chapter (1,446). In the
analysis (Figure II), which only included articles and reviews (141,372),
ten thematic categories of the WoS were underlined, with the following
distribution: 2017 (23,581), 2018 (22,853), 2019 (26,768), 2020 (26,321),
and 2021 (41,849).

The main categories were: Education & Educational Research, Educa-
tion, Scientific Disciplines, Public, Environmental & Occupational Health,
and Linguistics.

Question 1. What are the main sources of publications related with
Quality Education?

In the analysis of the data, 16 journals stood out that grouped 500
articles (Table II). Of these, only seven were indexed in the category
Education & Educational Research or Education.

FIGURE II. Distribution of the scientific production according to the top 10 indexation categories
of the WoS
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Source: Author created through the use of the Power-User add-in in Microsoft Excel.
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TABLE II. Main sources with the largest number of publications

Journals Documents
Sustainability 2,302
International Journal of Environmental Research and Public Health 1,743
PLOS One 1,400
Frontiers in Psychology 1,219
Journal of Chemical Education 1,086
Teaching and Teacher Education 922
Computers & Education 686
BMC Public Health 680
Ciencia & Saude Coletiva 677
Education and Information Technologies 661
BMJ Open 608
International Journal of Science Education 602
Interactive Learning Environments 541
International Journal of Inclusive Education 535
Social Science & Medicine 503
Studies in Higher Education 503

Source: Compiled by authors.

Question 2. What are the main sources of scientific collaboration?

The authors with the greatest scientific production (more than 70
documents) were: Gwo-Jen Hwang (103) from the National Taiwan Uni-
versity of Science and Technology; Shervin Assari (93) from the Charles
R. Drew University of Medicine and Science, Los Angeles; Karrie A.
Shogren (80) from the University of Kansas; Chin-Chung Tsai (77) from
the National Taiwan Normal University, and Tahmeed Ahmed (74) from
the University of Whashigton.

During the identification of collaboration networks, from co-authorship
clusters, 279,155 were identified. Of these, 106 with more than 30 docu-
ments, and only 26 establishing inter-relations, with two author clusters
underlined : (1) Wilfried Admiraal, Richard Mayer, Fred Paas, Katharina
Scheiter, Tamara Van gog and Jeroen Van Merrienboer, and (2) Ching
Sing Chai, Ronnel King, Yan Li, Jing Wang, Shanyong Wang, and Hong-
biao Yin.
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In the 141,372 documents analyzed, 199 countries were identified.
With respect to the collaborations between the author’s countries of
origin (Figure III), 32 countries stood out with more than 1,000 pub-
lished documents, principally: United States (46,937), United Kingdom
(14,611), Australia (11,659), and the People’s Republic of China (10,307),
meanwhile, given the total number of strong links, these countries also
stood out, with the addition of Germany and Canada. This measure-
ment of 1,000 documents was utilized given that it was the smallest
measurement suggested by VOSviewer associated to the relationship
between clusters.

Question 3. What are the most utilized terms in publications related
with SDG 04?

A total of 149,381 keywords were identified, of which 671 appeared
in at least 100 publications (Figure IV). The terms with the highest co-
occurrence (X=1000) were: Higher Education (3,283), Education (2,569),

FIGURE Ill. Co-authorship map according to country
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FIGURE IV. Network of keywords from the authors
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COVID-19 (2,257), Gender (2,025), Mental Health (1,692), Motivation
(1,445), Teacher Education (1,373), Professional Development (1,330),
and Disability (1,244). This measurement (X>1000) was selected, as
strong relationships between nodes were observed, according to the
metadata obtained from the WoS.

In the analysis of keywords from the authors, seven sub-networks
were identified. In the first (Figure V), the relationship/links between the
terms Higher Education (2,208), Motivation (1,609), Professional Devel-
opment (1,247) and Teacher Education (1,149) were underlined, that is,
this the network in which the education phenomenon was studied from
its structural education dimension, while in the second sub-network, the
terms were Gender (1,076), Identity (888), and Sport (462), specific ele-
ments of cross-sectional education, related to education policies.

In the third sub-network (Figure VI), the following were underlined:
Mental Health (2,124), COVID-19 (2,036), Depression (1,536), Educa-
tion (1,442), Race (1,152), and Stress (1,084), a health and psychological
approach to the education phenomenon, while in the fourth, we found:
Sustainability (323) and Attitudes (188), related to the works on educa-
tion values.

In the fifth sub-network (Figure VII), we found the keywords: Stunt-
ing (769), Children (477), Malnutrition (453), and Nutrition (459) which
shows the importance of pediatrics and nutrition, through the dedication
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FIGURE V. First and second sub-network (left to right)

Multimedis learning
Educationagfata min improving claggfoom teaching

2
npnunecap g ESGERY o

.Lang: deoloRy:
e

ing/!e‘i.'g strategies

segblity ) \ b b \
Implem@ntation Intdpest Participatafy research. - & iguage poicy Deieu
AW (N 4y ¢
Violghce ﬁrﬂxﬁ* abilities
Narrativ® inquiry . o“»ﬁu anm.
.
Source: Compiled by authors.
FIGURE VL. Third and Fourth sub-network (left to right)
Lepmey. . Confirmatoryfactor analysis Consumé@behavior
Presenesism OBl Prosenvironmental behavior
Job satigaction ; Socinphesion » Theory of planped behaviour
t e pragtice
Socialporms
Self-esteem -
Psychology v?y -
Mediation ~Knowledge
b Climate change
Values Sustainability »®
M B | Percepton "
Theory of piaggged behavigs Individual ifferences
P Factoranalysis
- » Adolescence -
A Clusteranalysis
: e Geogmaphy
: ; E }"" ‘-(,m' ' d Ly Scale development
B % Humanseepital
X o on i i
Sarseov-2 w
® ufegyle Unified health system Purchaseintention
. Health serviges research

L3
Environmental concern

Source: Created by authors.

of an education dimension, while in the sixth sub-network, we found:
Inclusion (586), Diversity (461), Disability (441) and Inclusive Education
(339), where the Special Education articles would be found.
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FIGURE VII. Fifth and Sixth sub-network (left to right)
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Lastly, in the seventh sub-network (Figure VIID), the following key-
words were found: First-year Undergraduate-general (1,375), Second-
year Undergraduates (1,060), and Laboratory Education (887), that is,
strongly applied works.

When analyzing the co-occurrence of keywords from the authors for
each SDG (Table III), it was re-confirmed that SDG 03 and 05 had the
greatest relationship with Quality Education. It is interesting (Table III) to
underline that the keywords that coincided in the 16 SDG were: COVID-
19, Motivation, Children, Assessment, Sustainability y, Food insecurity,
while the ones with the strongest presence were: COVID-19 (7,366), Men-
tal Health (5,903), Higher Education (5,659), Education (5,547), Gender
(5,152), Sustainability (4,689), and Food insecurity (4,394).

Question 4. How does the proportion of the amount of flow observed
between the SDG behave?

The analysis of the data allowed us to identify that none of the publi-
cations was associated with SDG 17 (Figure IX). The publications related
with SDG 03 (Good Health and Well-being), 05 (Gender Equality), and
10 (Reduced Inequalities) had the strongest relationship with SDG 04.

Question 5. From the perspective of SDG 04, what are the top 20 uni-
versities with the greatest scientific production? With what other SDG is
the Education research at these universities related with?
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FIGURE VIII. Seventh sub-network
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The main universities (Table IV) were located in the United States
and the United Kingdom. Four universities were underlined among the
20 universities (University of California System, University of London,
University of Michigan, and Harvard University) with respect to the sci-
entific production on all of the SDG.

Discussion and Conclusions

The search provided a total of 189,364 publications from the 2017-2021
period, with 141,372 publications related with articles and reviews ana-
lyzed. The results confirm that the regions with the highest number of
publications and highest impact (according to the citations of the docu-
ments) were the United States of America and European countries, in
agreement with the results from Salvia et al (2019). And in general with
the production at the global scale of the Web of Science database.
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FIGURE IX. Distribution of the scientific production between the SDG
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The scientific production obtained higher values in the years 2021,
2019, and 2020, which partially coincides with the bibliometric study
by Garcia et al (2020), which analyzed 98 documents from the WoS and
142 from Scopus, with the years of 2018 and 2019 having the highest
production, according to their study. However, there was an agreement
with respect to the sources of collaboration, the general distribution of
the publications (Chin & Jacobsson, 2016), and that most of the publica-
tions belonged to the indexation categories Education & Educational
Research, and Education.

The production of documents published, according to the SDG,
showed that the strongest relationships with SDG 04 were found with
SDG 03, 05, 10, and 02, partially coinciding with the general study on
the SDG by Fonseca et al. (2020). These researchers performed a global
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analysis of the SDG described in the Index and Dashboards Report 2018,
while the present study analyzed the documents generated by the Incites
tool of the WoS with respect to SDG 04. Nevertheless, this is due to the
origin of the information to be analyzed, and it is important to consider
that in both studies, SDG 03 and 02 were strongly related with SDG 04.
Along this line, the results coincide in that the relationships between
the SDG are associated with themes such as Higher Education, Gender,
Quality and Education, Mental Health, and Professional Development,
coinciding with bibliometric studies that analyzed the specific relation-
ship between Sustainability and Education in diverse regional contexts
(Momete & Momete, 2021; Prieto-Jiménez et al., 2021).

The analysis of the keywords reaffirms the relationship between the
quality of education and COVID-19 (Agarwal et al., 2022). Other aspects
that coincided with studies and official reports that analyzed specific
subjects of SDG 04 showed a strong relationship of this sustainable
development objective with the subjects of gender (Unterhalter, 2019),
education for sustainable development (Ferguson & Roofe, 2020), profes-
sional development and economic growth (Cervell6-Royo et al., 2020),
poverty, migration, and education (United Nations, 2018b), inequality,
rural and urban areas (United Nations, 2017), legal education and sus-
tainable development (Tejani, 2021), schooling and economic devel-
opment (Hanushek, 2020), social cohesion and social economy of the
sustainable market (Camilleri & Camilleri, 2020), mental health, burnout,
mental disorders and education (Lund et al., 2018), and lastly, education
and changes in pro-environmental behavior (Kanowski et al., 2019). A
relevant aspect is that in the five main five keywords from the authors,
with respect to their co-occurrence, the presence of terms such as sus-
tainability or sustainable development was not underlined, which ratifies
the continuous methodological and systematic integration errors of the
SDG found in some studies (Alonso-Sainz, 2021).

The main sources of publication showed that articles and reviews fun-
damentally originated from journals in the area of medicine (emphasis on
psychology and psychiatry), computational sciences, and in third place,
education sciences. This is mainly due to the number of journals indexed
in the WoS associated to these sciences, and to the frequent annual con-
ferences on Medical Sciences and Technical Sciences. Thus, when analyz-
ing these sources from the perspective of high-impact journals, and the
sources with the highest number of documents published on SDG 04,
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most were not indexed in the categories of Education or Education &
Educational Research. In this sense, an aspect that must be highlighted
is the presence of multi-disciplinary journals such as those with the high-
est index of publication: (1) Sustainability, (2) International Journal of
Environmental Research and Public Health, and (3) PLOS One.

Although co-authorship does not necessarily imply scientific collabo-
ration (Ponomariov & Boardman, 2016), it was observed that countries
such as the United States, the United Kingdom, the People’s Republic of
China, and Australia, had the highest number of published documents,
and a high level of collaboration (strength of the relationships). In this
sense, when analyzing countries with more than 1000 published docu-
ments, five clusters were clearly documented:

B Cluster 1: Belgium, Denmark, Finland, France, Germany, Israel, Italy,
Netherlands, Norway, Poland, Sweden, Switzerland, and Turkey.

B Cluster 2: USA, Australia, Canada, Japan, Malaysia, New Zealand,
China, Singapore, South Korea, and Taiwan.

B Cluster 3: Brazil, Chile, Portugal, and Spain.
B Cluster 4: England, Ireland, and Scotland.
B Cluster 5: India and South Africa.

When analyzing the top 20 keywords of SDG 04, their clear rela-
tionship with the other SDG was clear, with the following relationships
underlined:

B SDG 01,02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12, 13, 14, and 15
(COVID-19 and Education)

B SDG 10, 11, 12, 13, 14, and 15 (COVID-19, Higher Education, and
Education)

B SDG 12, 13, 14, and 15 (COVID-19, Higher Education, Education,
and Sustainability).

B SDG 03, 04, 05, and 10 (COVID-19, Education, and Mental Health)

B SDG 03, 05, and 04 (COVID-19, Gender, Depression, and Mental
Health)

B SDG 06, 07, and 08 (COVID-19 and Sustainability)
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B SDG 01 02, and 05 (Food insecurity)
B SDG 06 and 07 (COVID-19, Motivation, Sustainability, and Health).
B SDG 01 and 02 (COVID-19, Children, and Food Insecurity)

It is indisputable that the COVID-19 phenomenon had a strong influ-
ence on scientific production associated to Education. The analysis of the
keywords from the authors showed that this term was strongly associat-
ed with the words: Higher Education, Education, Gender, Mental Health,
Teacher Education, Children, Sustainability, Medical Education, Medi-
cal Students, Social Determinants of Health, Depression, Burnout, and
Food Insecurity. It permeated different disciplines such as: psychology,
sociology, economy, education technology, and politics. We are in agree-
ment with Crawford & Cifuentes-Faura (2022) in that there is a scarcity
of studies that analyze the impact of COVID-19 on Education and its
relation with the other SDG, and with Faura-Martinez et al (2021) on the
need to analyze the influence of COVID-19 on Education, from the per-
spective of the digital divide (Estrada-Molina & Fuentes-Cancell, 2021).

Lastly, with respect to the universities and their scientific production
associated to the SDG from the perspective of SDG 04, the following
results are underlined:

B The universities: University of California System (10 campuses)
and University of London are underlined due to their scientific
production on all of the SDG, while the University of Michigan on
the first 15 SDG.

B The universities: Harvard University and, Johns Hopkins University
are highlighted for their scientific production on SDG 01, 02, 03
and 05.

B As for the SDG 12, 13 and 14, the following universities are
highlighted: University of California System, University of London,
University of Michigan, State University System of Florida, and
University System of Georgia.

In all the cases of the universities with the highest number of publi-
cations, the presence of the Unites States and the United Kingdom was
re-affirmed as the countries with the greatest productivity and influence
on SDG 04.

In conclusion, the present study provides the following ramifica-
tions and future lines of research in Education: (1) the identification of
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the keywords with the highest occurrence shows a reiterated academic
production related with the levels of education, the training of educa-
tors, and their professional development in light of the consequences
of COVID-19 associated to mental health, motivation, disability, and
inclusive education; (2) a growing interest in the scientific community
is observed for influencing SDG 04 with their research studies (directly
or indirectly). However, the analysis of the keywords shows that the
efforts made that achieved curricular sustainability and the explicit
integration of the SDG are still insufficient (Torres, 2021), and (3) in
the data from Clarivate Analytics, it is observed that there is a need to
systematize empirical studies that show the education and pedagogic
repercussion of COVID-19 on education institutions, educators, and
students.

The study conducted has two fundamental purposes: to analyze the
scientific production related with SDG 04 during the 2017-2021 period,
and verify its level of integration with the remaining SDG. For this, the
main sources, authors, institutions, countries, and most-utilized keywords
were identified. Given the lack of bibliometric studies related with SDG
04, the present study offers an exploratory overview of the academic
production in light of the publications indexed in the Web of Science Core
Collection, with emphasis on articles and reviews.

A limitation of the present study is that as it only focused on infor-
mation published in the WoS, other publications from diverse databases
such as Scopus and ERIC were ignored. Thus, an opportunity is available
to broaden the search strategy through the inclusion of other databases,
to afterwards make comparisons and generalizations.
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