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Abstract

The purpose of this study is to idenfify current research
frends in the area of ESD. The SLR (Systematic Literature
Review) method was used in this bibliometric investigation.
Sourced from Scopus from 2019 to 2023, the database is
used. Research on Education for Sustainable Development
(ESD) has seen a significantly increased attention in recent
years. Therefore, it is necessary to conduct a detailed
examination regarding this matter prompftly. This can help
enhance our ability to identify study trends and better
understand the character of the ESD method. Using a
bibliometric approach, we identified 3,247 journal articles
that contfaining the keyword "education for sustainable
development”. The results of the study show that scientific
publications about ESD have relafively increased. After
filtering with certfain criteria, 60 articles were obtained.
Consequently, Sweden confributed the most documents
on ESD and the Futur Institute from Germany predominated
in publications. The most contributing author is Gericle
n. The research trends on ESD were grouped info five
clusters, namely 1) ESD in the scope of learning; 2) ESD on
educational programs and policies; 3) ESD linked to learning
and feaching in practice; 4) ESD related to achievements
or competencies in confinuous learning; and 5) ESD related
fo continuous evaluation. Research findings can assist
researchers fo understand the ESD research trends and
provide recommendations for further research directions

Keywords:

Education for Sustainable Development, Sustainable
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Intfroduction

D uring the 1990s, educators were worried about the waste
of resources and the negative impact of economic
development on the environment, leading to an increased
emphasis on environmental education (Jickling, B., & Wals,
A. E.,, 2012). This marked the early stages of a concept that
later known as “Education for Sustainable Development”
(Aikens, K., et al.,, 2018; UNESCO, 2005; Jickling, B., & Wals, A. E.,
2012). The international policy community has been raising
awareness and infegrating education intfo global policy
initiatives with sustainable development goals, and these
efforts have increased in the last two decades (Jickling, B.,
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& Wals, A. E., 2012). An example of the efforts was the
launch of the United Nations Decade of Education
for Sustainable Development in 2004, to integrate
the values, principles, and practices of sustainable
development info formal and informal education
(UNESCO, 2005).

Citizens of every nation need the education to pave
the way for the development of knowledge and
aftitfudes to create a sustainable society (Aikens, K.,
et al., 2018; Salas-Zapata, W.A., et al, 2018). The United
Nations adopted 17 sustainable development goals
(SDGs) reflecting the expansion of international efforts
to create a sustainable society at the end of the 2015
Education Decade for Sustainable Development.
Hallinger, P, & Chatpinyakoop, C. (2019) conclude
that education is able to foster values, attitudes, and
sustainable behavior among the next generation of
global citizens, which is the key to achieving all of the
SDGs, as well as providing the tfransformation required
for sustainable nation (Kioupi, V., & Voulvoulis, N., 2019).

UNESCO  defines Education for  Sustainable
Development (ESD) as a bridge for learners of all ages,
knowledge, skills, values, and agency to address the
interrelated global challenges of climate change, loss
of biodiversity, unsustainable use of resources, and
inequality (UNESCQO, 2023) and empower communifies
to take responsibility for creating a sustainable future
(UNESCO, 2003). ESD is an approach that combines
behavior change, educational pedagogy, and
knowledge continuity where the integration of these
three things results in an effective and fransformative
learning process by empowering students fo make
informed decisions and take responsible actions for
environmental infegrity, economic feasibility, and
just society for present and future generations while
respecting cultural diversity (Redman, E., & Larson, K.,
2011; Taimur, S., & Sattar, H., 2020).

Education is the most strategic way to instill and
apply fthe values of sustainable development. In
addition, education is considered the most sfrategic
in  encouraging susfainable development and
increasing human capacity to be able to overcome
environmental and development issues and problems.
ESD is a mulfidisciplinary concept that views the
concept of development from a social, economic,
and environmental perspective (Vilmala, B. K., et al,
2022). The aim of ESD is to develop competencies
that enable and empower individuals fo reflect on
their own actions by considering their current and
future social, cultural, economic, and environmental
impacts from a local and global perspective, taking
part and being responsible for creating a sustainable
community, and developing skills, values, and
aftitudes that enable people (including students) to
lead healthy lives and be able to respond fo local and
global challenges (UNESCO, 2018).
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Walls, A. E., & Lenglet, F. (2016) state that by the end of
the 20th century, society will contribute fo building
a sustainable personality. Society is required to
understand the complex world in which people live
aond understand how to deal with uncertainty, risk,
and the high speed of social change. Communities
must also be able to collaborate, communicate, and
act positively in responding to world changes. To meet
these demands, competence is required. UNESCO
(2018) has defined eight main ESD competencies,
namely 1) systemic thinking competence, 2)
anticipatory competence, 3) normative competence,
4)strategiccompetence, 5) collaborative competence,
6) critical thinking competence, 7) self-awareness
competence, and 8) integrated problem-solving
competence. Each competency has its own qualities
and areas of relevance. The eight competencies are
inferdependent and need to be developed basic
competencies. In addition, basic competencies such
as communication skills are very important to deal
with sustainable development. (Wiek et al., 2011).

The importance of Education for Sustainable
Development (ESD) is motivated by the alarming state
of the Earth, such as floods, landslides, hurricanes, and
global warming. Therefore, in addressing these issues,
all parties need to conftribute, including in the field of
education with predetermined competencies. The
potential of education as an effective means of solving
problems on earth can be realized if the education
system adheres to sustainable development (UNESCO,
2018).

Previous bibliometric sfudies were conducted to
analyze the literature relating fo sustainability and
education in higher education settings. The fopics
analyzed included health, education, management,
energy, agriculture, and environmental issues. The
results showed that the largest publications were
written in the US, UK, China, Australia, and Canada
(Veiga Avilg, L, et al, 2018). Similar research was
continued by Hallinger, P, & Chatpinyakoop, C. (2019)
with literature from 1998 to 2018, and the results of the
author's co-citation analysis revealed three research
groups that underlaid this knowledge base, namely
Managing Susfainability in Higher Education, HESD
Competence, and HESD implementation. Previous
studies examined the HESD knowledge base from the
perspective of implementation barriers (Lozano, R., et
al, 2015; Velazquez, L., et al., 2005), teacher education
(Chinedu, C. C,, et al,, 2018; Velazquez, L., et al., 2006),
teaching and learning (Bostrom, M., et al., 2018; Ferreira,
J.A., 2009; Rickinson, M., et al., 2008; Stanislas, M., et al.,,
2018), and conceptual models (Brebler, J. & Kappler, S.,
2017; Scott, W., 2015).

According to this higher education research, Prieto-
Jiménez, E., et al. (2021) concluded that the SDGs in
general, SDG 4 regarding quality education, education
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for sustainable development, higher education, and
education management were the five core clusters
identified in his bibliometric mapping analysis. In
conclusion, the necessity of altering the purpose and
role of higher education is emphasized more in order
to address sustainable development.

According to relevant research on bibliometric
review studies from ESD by Grosseck, G., et al. (2019),
which retfrieved 1813 papers from 1992 to 2018 using
bibliometrics, these studies illustrate two main research
directions for the entire time period, which involve
integrating susfainable development info education
and education info sustainable development.
Moreover, research on Education for Sustainable
Development (ESD) has expanded quickly, as seen
by the rise in publications, authors, and journals. This
is consistent with research findings from Hallinger, P,
& Nguyen, V. T. (2020), which found that publishing
rates have been rising quickly and that understanding
of ESD has risen significantly over the previous 30
years. The bibliometric study methodology is further
employed by Hallinger, P, et al. (2020) in additional
research, this time related to simulations and serious
games used in sustainability education from 1997 to
2019. This study provides a general summary of future
research that will be conducted to support the effects
of simulations and serious games on learner attitudes,
knowledge, and behavior.

From the previous works, we can see that ESD may
be examined from various fields. As a result, this study
aims to confinue and uncover the latest frends in ESD
research. While earlier studies covered a wider range
of topics, this study is more narrowly focused on schools
and its surroundings. The bibliometric review of this
study aims fo expand on previous research reviews
by mapping education for sustainable development
from 2019 to 2023 with the required criteria. This review
provides a benchmark for future research reviews on
ESD, revealing emerging research trends from the
interdisciplinary field. The research questions to guide
the review of this study are as follows.

1) What is the output of publications, source
documents, and language on ESD in the years
2019-2023?

2) What is the extent of the publication about
ESD across countries and insfitutions in the
world?

3) Who are the top authors researching ESD in
the world?

4) What is the pattern of publication about ESD
based on journals?

5) What are the results of the visualization of
research trends on ESD?
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Research Method

This study used bibliometric analysis and was
expected to provide valuable references for future
research. Briner, R, & Denyer, D., (2012) state that SLR
plays a role in systematically collecting literature
and providing descriptive analysis such as journal
publications, trends, creating insights, to developing
a base of knowledge on any fopic. The steps of the
SLR process followed were descriptions of Govindan
& Hasanagic (2018); Mathiyazhagan et al. (2021) for
this study with some modifications as needed. The
database optimizes the Scopus database used in the
initial phase fo collect relevant articles. As Scopus
uses consistent criteria to select papers for inclusion
in its index, the author decided to use it as the
document source for this evaluation. It also includes a
greater selection of Web of Science papers to review
social science and education research (Hallinger,
P, et al, 2019; Mongeon, P, et al, 2016). Furthermore,
Scopus provides more complex options for exporting
bibliographic data than Google Scholar. The phrase
"education for sustainable development” was used
as a filter to search for titles, abstracts, and keywords
from 2019 to 2023. Data collection was carried out in
February-March 2023. A total of 3,247 documents met
the search criteria. However, in the second stage,
further screening was carried out to meet what was
expected, such as open access documents, certain
subject areas, and documents taken only from
journals in English. Based on these provisions, 60 new
documents were obtained. Later, the spreadsheet
application program was used to analyze the data. A
deeper analysis was conducted to analyze research
frends, including publication output characteristics,
document sources, distribution of countries and
institutions, distribution of outcomes in the subject
category, fop authors, top citations, and publication
frends from 2019 to 2023. The application or software
used is VoSViewer to find out research trends on ESD.
More detailed stages can be seen in Figure 1.

Findings and Discussion
Number of ESD documents in the 2019-2023

There are 3,247 articles related to ESD research in
the Scopus database. All articles found were filtered
based on the use of language, namely English. Then,
the artficles underwent a further screening process
with certain criteria, such as All Open Access fo
facilitate access during cross-checking of data,
keywords related to ESD and education, type of artficle
document, and affiliations of eight institutions and top
15 countries, resulting in the amount of new data as
many as 60 articles. The ESD research graph for the
years 2019-2023 with these certain criteria can be
seen in Figure 2.
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Figure 1.
Summary of SLR of ESD stage with modification
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Figure 2.
Number of ESD articles in 2019-2023
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The number of publications from 2019 to 2022 is
depicted in Figure 2 and shows an increase. However,
the year 2023 indicates a decrease due to only one
article being discovered. Thisis reasonable considering
that 2023 had only been operational for three months
at the time this study. Figure 2 displays the outcomes
of the increased number of ESD documents. This
is consistent with the findings of Hallinger, P, &
Chatpinyakoop, C. (2019), which found that from 1998
tfo 2018 there was a growing tendency, despite seven
years of marginally lower growth.

3247 documents were discovered affer developing
a search based on the concept of "Education for
Sustainable Development" (searches continued until
March 2023). 60 documents meeting a predetermined
set of criteria were obtained. This sfudy can be
seen as a follow-up fto earlier research conducted
by other researchers. The majority of these sftudies,
however, focus on particular aspects of sustainable
development, while the focus of this research is ESD
in education and all things educational. The annual
increase in ESD research is depicted in Figure 2. This
is achievable because, between 2000 and 2015,
significant efforts were made to assist and improve
the fundamental requirements of the world's poorest
nations, one of which is education.

The best approach to establish morals and social
norms in children, both formally and informally, is
through education. As a resulf, education is highly
essential in  developing attitudes that support
sustainable development. One of the most significant
aspects affecting environmentally conscious behavior
is education. The correlation between environmental
awareness and knowledge demonstrates the value
of education. According fo research by Iswari, R. D,
and Utomo, S. W. (2017), an individual's concern for
environmental issues is positively connected with their
knowledge of nature and the environment. It is hardly
unexpected that ESD research is growing every year
considering ifs significance.

Basically, the number of publications has been steadily
increasing since the concept of ESD was officially

recognized infernationally. This shows that ESD is still
an interesting research area. According to Wright, T,,
and Pullen, S., (2007), the creation and adoption of the
2030 Agenda for sustainable development along with
the 17 SDGs by all United Nations member countries
in 2015, provide a simple explanation of this growth.
As a result, papers published after 2015 place greater
emphasis on the role of education in achieving
sustainable development.

Distribution of the countries of publication

For the distribution of 60 articles based on country of
origin, in terms of collaboration befween authors, 11
countries were selected that had ESD documents with
a minimum of fwo documents produced, a numlber
of citations, and sfrength of collaboration between
authors. The detailed information provided in Table 1.

Table 1shows that Sweden has the highest number of
documents, namely 23 documents. This outcome was
attributed to the publication of ESD policy documents
by UNESCO (UNESCO 2004, 2014, 2017) which have had
an impact on education policies around the world
including Sweden's national guidance document for
education (SNAE, 2013; Skolverket, 2011). Gericke, N.,
& Torbjornsson, T. (2022) concluded that all types of
schools that provide strategic priority fo ESD in Sweden
implement ESD, including in ofher countries such as
Portfugal (Spinola, H., 2015) and Belgium (Boeve-de
Pauw, J., & Van Petegem, P. (2011).

Additionally, there was an increasing emphasis in
Sweden on including ESD as one of the fundamental
concepts of education. Swedish schools were making
an effort o collaborate with ESD. ESD is an infegral
component of academic work rather than an
exclusive approach to other school activities. The use
of projects to assist student learning about sustainable
development is a crucial strategy. The commitment
of the teachers and administrators who support the
work is a requirement for the success of the schools,
all of which have a particular reputation in the field of
ESD (Fredriksson, U., N., et al., 2020).

Table 1.
Distribution of articles about ESD in each country
Citation )
Country Documents — — - Total link strength
Total citation Citation per article
Sweden 23 200 8.7 14
Germany 20 175 8.8 7
Spanish 14 169 121 1
Belgium 3 81 27 5
Norway 3 8 27 5
Portugal 3 36 12 5
Dutch 3 18 6 3
Taiwan 2 41 20.5 4
South Africa 2 14 7 2
United States 2 28 14 2
Indonesia 3 1 0.3 0
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On the other hand, each nation has a unique cultural
heritage and level of development, which might
significantly influence their understanding of ESD
(Wang, W., 2015). OECD member nations dominate the
list of nations with the most publications and citations.
This can be due to the fact that developing nations
do not fund ESD-related research. The number of
universities and research institutions in OECD member
countries is higher than in non-OECD member
countries, which may be contributing to the sharp
rise in publications and citations from these nations.
Wright, T., and Pullen, S., (2007) claimed that although
bibliometric data may not unequivocally support this
claim, it remains a factor worthy of consideration in
future studies.

Next, the eleven countries involved in writing ESD then
have a relationship that can be visualized in Figure 3.

Figure 3.
Relationship of the distribution of article origin

belgium

indapesia
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M VOSviewer

Indonesia has only one citation and does not have
collaboration between authors and other countries,
so it can be seen in Figure 3 that Indonesia was
separated from other countries. In contrast to Sweden,
which has been obliged to implement ESD, policies
and implementation of ESD in Indonesia still need to be
determined on a national planning scale (Suprastowo,
2010) even though Bappenas (National Development
Planning Bureau) has compiled a National Medium-
Term Development Plan document which contains
all of the SDGs agenda within the national policy
framework (Ministry of Education and Culture, 2021).
Meanwhile, the inferrelated relationships of the 10
countries in ESD research can be seen in Figure 4.

Figure 4.
Collaboration among authors in each country

unitedistates

gedgipny

nethaflands

swigdlen sourntrica

belgium
oty

ifﬁ\g.‘ VOSviewer

80

September 2023, Volume 16, Issue 1, 75-88

Figure 4 shows the interconnections among 10
countries. Sweden has a larger circle and more
connecting lines indicating that it has the most
documentsand author collaborations. Figure 4 displays
the most significant nations in the field as huge circles,
together with the degree of communication between
nations as cooperating nodes. Figure 4 demonstrates
how a number of nations frequently combine fo form
a single, sizable cluster, with an average of one or
fwo core countries in each cluster. Three frequently
mentioned countries in arficles and citations were:
Sweden, Germany, and Spain. On the other hand,
other core nations include South Africa, Taiwan,
Belgium, Norway, Portugal, Netherlands, and the
United States. Due fo the fact that ESD has drawn the
interest of academics from all over the world, we can
draw the conclusion that "geographical advantage is
not the main factor influencing cooperative relations"
(Liao, H., et al., 2018).

There are 157 organizations inside institutions that have
published on ESD, according to cross-organizational
results. The final six organizations are listed in Table 2
after additional selection was made based on at least
two papers from each organization. The majority of
research was conducted by institutions from Sweden,
Germany, and Spain, the three largest countries, as
shown in Table 2. In terms of the research activities
carried out by each institution, the findings can be
summarized info the following categories: There
was no institutional coordination, each university
from the three major countries tends to conduct its
own research, and each work receives a significant
number of citations. This is conceivable because the
research priorities of various countries may differ.

Table 2.

Number of ESD articles (2019-2023) of inter-organization

Organization Documents  Citation Totallink
strength

Department of Computer

Architecture, Universitat

Politecnica De Catalun- 2 7 0
ya—Upc-Barcelonatech,

Barcelona, 08034, Spain

Department of Environ-
mental and Life Sciences,
Karlstad University, Karlstad,
Sweden

Department of Pedagogical,

Curricular and Professionall

Studies, University of Gothen- 2 14 0
burg, Gothenburg, Sweden

Institut Futur, Freie Universitat
Berlin, Berlin, 14195, Germany 4 55 0

Karlstad University, Karlstad,
Sweden 3 73 0

university of gothenburg,
goteborg, sweden
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Top Authors in ESD Research

In the data processing related to the collaboration of
the authors, a total of six authors related to ESD were
produced. Among the six, three of them have the
same collaborative power. This can be seen in Figure
5.

Figure 5.
Relationship of inter-author collaboration
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The explanatory data from Figure 5 can be seen in
Table 3 regarding the number of documents, citations,
and the strength of collaboration for each author.

Table 3.
Documents, Citation, and Top Collaboration Strength
Citation
Citation Tofallink
Author Documents Total
Y per sfrength
citation
document
Gericle n. 12 145 121 10
Olsson d. 6 100 16.7 10
Boeve-de pauw j. 5 99 19.8 10
Barth m. 5 39 7.8 0
Slngerfbrow— 5 4 84 0
dowski m.
sanohez 9 121 13.4 0

carracedo f.

Figure 5 shows the collaborative relationship between
authors, and it can be seen that the red relationship
lines form a single bond with the names Gericle n.,
Olsson d., and Boeve-de pauw j. This indicates that the
three of them have collaborated in writing about ESD
and is supported by the data in Table 3, that the three
have a relationship strength of up to 10. The "bubbles"
in Figure 5 represent authors. The lines represent
working relationships, whereas the nodes represent
paper usage. The three authors of One Line have
worked together on one or more publications.

In the map, collaborating authors frequently cluster
together while non-collaborating authors are spread
out. Basicissues like "Who collaborates with whom and
how?" "Can past collaborations be assessed?" "What
happened fo collaborations between industry and
universities?" etc. are typically the focus of cooperation
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analysis. Along with the quantity of coauthored works
(publications), we should also consider "the extent to
which co-authorship becomes international in the
sense of collaboration" (Ellegaard, O., & Wallin, J. A,
2015) when describing the academic quality (impact)
of a researcher.

ESD publication patterns based on journals

Table 4 illustrates the journals that have made the most
significant contributions o ESD research, with the top
five journals displayed. Sustainability Switzerland has
the highest number of publications, with 23 articles.
This is possible because the scope of the journal
relates to sustainability. It can also be seen in Table 4
that the journals in which these publications appear
are indexed in Scopus with Quartile Q1 and Q2.

As a result, ESD has garnered considerable interest
among academics, particularly since many of its
studies have been published in highly regarded
international publications. According to the quartiles
of these journals, there were 23 publications in Q2
and 17 in Q1, indicating that researchers generally
adopt a modest publication strategy. The majority of
research in this field displays good overall quality. The
majority of the references pertain to environmental
education and public health, thereby contributing
to the dissemination of journals that help in assessing
how different disciplines have an impact on the ESD
domain.

Table 4.

Number of ESD Documents in Each Journal

Journal No. of Scopus

Documents Quartile

Sustainability Switzerland 23 Q2
Environmental Education Research 7 o)
Journal of Environmental 5 Q1
Education

Journal of Cleaner Production 3 @)
International Journal of
Environmental Research and Public 2 Q1

Health

Trends of ESD Research in 2019-2023
Figure 6.
Overall Profile of ESD Research from 2019 to 2023

[Ere——r— araliliymesessment

sustainableigevalopment
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Among the 60 articles related to ESD research in the
Scopus database, research frends on this topic can
be visualized using the VoSViewer software. This effort
helps find research novelty. The findings show fthat
there were several parameters or interrelationships
between variables in ESD, such as research on
education for sustainable development, sustainability,
sustainable development, higher education,
environmental education, ESD with higher education,
ESD on competencies, and curriculum policies. Figure
6 shows a visualization of the overall research on ESD.
Researchers around the world produced five clusters.

The first cluster was ESD in the learning environment.
The second cluster was ESD on education programs
and policies. The third cluster was ESD which is related
to learning and teaching in practice. The fourth cluster
shows ESD related to achievements or competencies
in continuous learning, and cluster five was ESD
related to continuous evaluation. Nearly every word or
subject in each cluster has a connection fo the phrase
ESD. The main subject field in which the research was
conducted and the potential issues with ESD are both
indicated by the fact that each word has af least one
relationship fo the others. The large blue ESD circle
with lines connecting it to other keywords may be
seen in Figure 6. This demonstrates the significance of
ESD as a study issue.

Figure 7.
ESD in relation to teaching

ironmeny sducacion
\M(man

transform.

education for sus.ble development
(a)

e learning

i b_l..velupmenl

®)

In Cluster 1, as shown in Figure 7, ESD was closely
related to higher education, fransformative learning,
sustainable  development, and environmental
education. However, upon closer examination based
on the keywords, higher education, fransformative
learning, and sustainable development were not
directly related to ESD. It is different from environmental
education which is related to higher education, both
of which are directly related to ESD. Even so, the four
keywords can be made into one cluster on the basis of
the scope of learning.

Figure 7a demonstrates how ESD and environmental
education were related. Environmental education
in the narrow sense is essentially promoted by some
UNESCO programs that use limited environmental
interpretations; other programs interpret the
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environment more broadly and considering social
factors; sfill other programs use ESD frameworks or
incorporate ESD themes and approaches to reframe
existing curricula and still refer fo them as EE. The
quality envisioned by fransformational education
should instfead be used as the benchmark for
evaluating EE and ESD rather than only one another
(Plavova, M., 2013).

Next, figure 7b shows how sustainable development
wasconnectedtohighereducationandfransformative
learning. As it addresses common research fopics like
comprehending ESD definitions, concepts, curricula,
or theories, exploring global research agendas and
practices on ESD, mainstreaming ESD into educational
policies, efc., sustainable development is a crucial
fopic throughout the period (Grosseck, G., et al., 2019).
Transformative learning, on the ofher hand, can
support ESD because its goal is fo encourage crifical
self-reflection, which results in a shift in perspective
and a change in behavior. Our obligation fo ensure
that these changes in perspective and lbehavior are
rooted in restorative principles is at the core of the
saguf message and program (Balsiger, J., et al.).

The global sustainability agenda has a substantial
impact on higher education for sustainable
development (HEfSD). Many higher education
institutions actively working tfo incorporate the
Sustainable Development Goals (SDGs) intfo HEfSD
policies, curricula, and practices through sporadic and
isolated initiatives. These institutions are responsible for
preparing the next generation of sustainability leaders
with the necessary knowledge and skills.

The success of HEfSD in policy, curriculum, and practice
is largely contingent on a deeper understanding
of what is already in place, according tfo research
findings (Franco, I, et al, 2019). Gaps, focus areas,
parallels, and divergences exist among regional
HEfSD agendas. In order fo successfully infegrate
HEfSD into policies, curricula, and practices that align
with the SDGs and the overarching goals of the Global
Agenda for Sustainable Development, it is expected to
provide both conceptual and practical tools to higher
education institutions and stakeholders across regions.

Figure 8.
ESD in relation to educational policy programs
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Furthermore, curriculum, sustainable education,
competence development, and feacher education
are grouped info one cluster and are closely related
to ESD. Figure 8 shows that the four keywords are also
related to higher education. This is possible because
more research has been conducted at the higher
education level. Thus, the four keywords are grouped
into one cluster on the basis of education programs
and policies.

Considering the United Nations Decade for ESD (2004-
2015), competencies are heavily exploredinthe context
of cross-curricular issues like Sustainable Development
and Education for Sustainable Development (ESD).
Competency development appears to be more of
a continuous learning process, hence opportunities
for systematic and comprehensive competency
development must be offered not just once, but also in
subsequent courses throughout the entire education
of future feachers at universities and other setftings.
In order to assist the development of ESD-specific
abilities in feacher education learning formats that
facilitate authentic and task-oriented contact, real-
world problems, and the challenges of engaging
partners in practice are also required (Brandt, J. O., et
al.,, 2019).

Figure 9.
ESD in relation to teaching and learning practices

education for ﬁlJF.h-lF! development
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education for sus.bie development
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Different from clusters one and two, in cluster 3 there
are two keywords, namely ‘action competence’ and
‘feaching practices’ Even though both are in one
cluster, it turns out that the two were not related to
each other. However, each was directly related to
ESD. This can be seen in Figure 9. Action competence
and feaching practices were grouped into one cluster
on the basis of learning and feaching in practice.
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According to Mogensen and Schneack (2010), action
competence—or "Bildung" in German—is the guiding
principle of education, and the idea of "action"
serves as the foundation for action competence.
When examining ESD from an action competency
perspective, education should come first. Furthermore,
this strategy inferprets "competence" considerably
differently than that associated with the individualistic
paradigm of human resource management. The
OEC and the DeSeCo (Definition and Selection of
Competency) perspective, which Development
promotes, as well as the subject-focused ideas of
competency, have some similarities and distinctions,
though.

The action competency approach's quality standards
are as follows: they emphasize better tfeaching and
learning, reflect the democratic values that ESD
aspires to advance, collaborate with key stakeholders,
and support institutional and individual learning.
As a result, this strategy offers an illustration from a
pedagogical standpoint.

Specialized training is required for ESD-focused
instruction, particularly o comprehend the ESD idea
itself. Even though most teachers do not comprehend
ESD, they acknowledge employing participatory
approaches when teaching, according to a study
(Anyolo, E. O., et al.,, 2018). However, in the real world,
professors exclusively employ lectures, question-and-
answer sessions, presentations, and lectures. Although
this cannot be applied generally, it does highlight how
crucial it is for teachers to socialize ESD. Therefore,
research on ESD and teaching practices is gaining
momentum and becoming a global issue.

Figure 10.
ESD in relation to competency outcomes
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Figure 10 presents the relationship in cluster four which
consists of learning outcomes and sustainability
competencies. Unlike keywords in cluster three,
the keywords in cluster four were related to each
other and were directly related fo ESD. Both were
classified in one cluster on the basis of achievement
or competence in sustainable teaching.

"Education for Sustainable Development" appears
to have had a big influence on learning results.
According to the United Nations Conference on
Environment and Development (1992), one of the
objectives of Agenda 21 is to alter people's attitudes
and character in addition to creating values, attitudes,
and behaviors that are compatible with sustainable
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development. Significant affective outcomes are part
of the "education for sustainable development" goal,
which higher education institutions find challenging
tfo meet. This group also includes learning outcomes
because they are a fascinating subject. It is expected
that each student would develop the attitudes,
feelings, and motivations required fo shape their
conduct and allow them to become environmentally
conscious "actors" in line with the goal of "education
for sustainable development.”

Figure 11.
ESD in relation to the evaluation
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Finally, Figure 11 presents the relationship between the
keywords ‘sustainability’ and ‘sustainable assessment”.
Both of these keywords were directly related to
ESD. However, it can be seen that the sustainability
assessment  was also  related fo  sustainable
development. It can be concluded that cluster five
was grouped based on the sustainable evaluation.

The majority of indicators and assessment questions
in education were related to the curriculum and the
availability of courses on sustainability, but Yarime,
M. and Tanaka, Y. (2012) found that sustainability
is more than just a topic to be added to an already
overloaded curriculum. Additionally, sustainability can
provide access to various viewpoints on organizational
change, feaching, policy, and particularly the
philosophy of continuous assessment.

In conclusion, several studies on ESD have been
conducted. However, several studies focus on,
among others, instrument development (Widodo, A.,
et al, 2023), exploration of sustainable development
competencies in cerfain disciplines (Froberg, A.,
et al, 2022), pilot studies (Eichinger, M ., et al,, 2022),
socialization of TPACK-ESD (Purwianingsih, W., et al.,
2022), analysis of the process of integration of ESD in
various fields of education (Singer-Brodowski, M., et al.,
2019), ESD in higher education (Singer-Brodowski, M.,
et al,, 2022; Birdman, J., et al., 2022; Heinrichs, H., 2021;
Weiss, M., et al.,, 2021; Busquets, P, et al,, 2021; Sdnchez-
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Carracedo, F., & Lopez, D., 2021; SGnchez-Carracedo,
F., et al, 2021, Sanchez-Carracedo, F., et al, 2021;
Finnveden, G., et al.,, 2020; Mufioz-Rodriguez, J. M., et
al., 2020; Duarte, A. J., et al., 2019; Westermark, A., &
Jansund, B., 2019; Sundermann, A., & Fischer, D., 2019).

This diversity led fo the current research being
conducted fo determine the mapping of the lafest
research frends in ESD through bibliometric studies
and to develop the research of Hallinger, P, &
Chatpinyakoop, C. (2019) with literature from 1998 to
2018 that focused solely on higher education. In simple
terms, in the last five years (2019-2023), the number of
ESD documents throughout the year has experienced
a significant increase and was divided info five
clusters.

Conclusion

Based on the findings of fthis analysis, it can be
stated that the 2019-2023 ESD research trend is likely
to continue to rise. This aligns with earlier research'
findings from 1990 to 2018, which similarly tended fo
show a sharp rise. Due to its history of using ESD in
education, Sweden has produced the most study up to
present tfime. The following organization or institution
that contributes the most documents to publications
on ESD is the future institute from Germany. Gericle
is the fop author on ESD according to Scopus data.
The trend of research on ESD produces five large
clusters, namely 1) ESD in the scope of learning; 2) ESD
on educational programs and policies; 3) ESD related
to learning and teaching in practice; 4) ESD related
to achievements or competencies in continuous
learning; and 5) ESD related to sustainable evaluation.

ESD will continue to be a hot topic in infernational
study until early 2023. Thus, by considering the clusters
identified in this study, research on ESD can be further
enhanced. ESD research can confribute to achieving
sustainable development objectives, particularly in
the area of education. A sense of concern and of
responsibility for the environment can be developed
as well as remedies fo the problems associated with
global issues by improving the number and quality of
ESD research.
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