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Abstrak

Pada abad ke-21 literasi lingkungan menjadi topik yang krusial untuk dikaji dan ditanamkan kepada setiap individu
ditengah problematika lingkungan yang semakin nyata. Oleh karenanya, riset ini ditujukan untuk menganalisis
perkembangan topik literasi lingkungan dalam konteks pendidikan dalam rentang waktu 2001-2022 agar diketahui
perkembangan dan potensi riset tersebut di masa mendatang. Penelitian ini menggunakan metode bibliometric analysis
dengan data yang bersumber dari sopus. Dari total 518 artikel yang diperoleh, hanya 386 yang memenuhi kriteria untuk
dilanjutkan pada tahap analisis kinerja dan pemetaan ilmiah dengan perangkat lunak Publish or Perish dan VoSviewer.
Temuan penelitian menunjukan bahwa perkembangan literasi lingkungan dalam konteks pendidikan mengalami
peningkatan baik secara produktifitas publikasi ataupun jumlah kutipannya. Amerika Serikat, Indonesia, dan Turkey
menjadi negara yang paling berkontribusi. Meskipun secara keseluruhan isu yang diangkat masih didominasi environmental
literacy dan environmental education, nyatanya dalam tiga tahun terakhir telah terjadi pergeseran. Riset ini
mengindikasikan bahwa topik literasi lingkungan dalam konteks pendidikan masih menjadi topik yang menarik dan
bermanfaat untnuk tetap dilakukan di masa mendatang. Temuan tersebut berimplikasi terhadap adanya urgensi untuk
memperluas cakupan riset literasi lingkungan dalam konteks pendidikan terhadap isu-isu yang masih terbatas. Dengan
demikian, penelitian ini dapat memberikan panduan bagi para peneliti dalam menetapkan arah penelitian yang baru,
memperkaya pengetahuan yang ada, dan memberikan kontribusi yang lebih substansial bagi pengembangan literasi
lingkungan dalam konteks pendidikan pada abad ke-21.

Kata kunci: Literasi Lingkungan, Masalah Lingkungan, Analisis Bibliometrik, Abad 21

Abstract

Environmental literacy has emerged as a paramount subject to be studied and ingrained in individuals in the 21st century due
to the rising concerns over environmental problems. Hence, this research is aimed at analyzing the development of
environmental literacy topics in the educational context in the 2001-2022 period to understand the development and potential
of this research in the future. This study used the bibliometric analysis method with data sourced from Scopus. Out of 518
articles obtained, only 386 met the criteria for performance analysis and scientific mapping using Publish or Perish and
VoSViewer software. The result showed that the development of environmental literacy in the educational context has
increased both in terms of publication productivity and the number of citations. The United States, Indonesia, and Turkey
contributed the most. Although overall the issues raised are still dominated by environmental literacy and environmental
education, there has been a shift in the last three years. The result of this study indicates that the subject of environmental
literacy within educational settings remains both compelling and pertinent for future exploration. These findings have
implications for the urgency of expanding the scope of environmental literacy research in the educational context to issues
that are still limited. Consequently, this study can serve as a roadmap for researchers to establish new research directions,
enrich existing knowledge, and make a more substantial contribution to developing environmental literacy in educational
contexts in the 21st century.
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1. INTRODUCTION

The active involvement of the community as responsible citizens who not only
demand access to good environmental conditions but also take concrete steps to achieve
environmental sustainability is crucial. This stems from the reality that most of the damage to
the earth's ecosystem cannot be separated from human activities, and this can threaten the
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future continuity of humanity. This point of view is backed by recent research conducted by
previous studies that ecosystem damage is inseparable from human indiscretion in behaving
toward the environment (Jain et al., 2022; Wang et al., 2022; Zandalinas et al., 2021). In line
with other study emphasizes that the biggest challenge facing humans in the 21st century is
sustainable environmental preservation (Bandura, 2016). It can be asserted that every person
in society has a moral obligation to protect the environment and maintain a sustainable
ecosystem for future generations. This is because the current state of the environment is
directly linked to human actions. Therefore, society must have a good understanding of
environmental issues, which highlights the importance of environmental literacy.

Recent studies revealed that increasing environmental literacy among the community
can be an effective solution to addressing environmental problems as it will foster community
responsibility, awareness, and knowledge of environmental issues. This can help individuals
make the right decisions in dealing with environmental problems (Kholifaturrohmah et al.,
2023; Putri et al., 2023; Yusliani & Desnita, 2021). Good environmental literacy is not just
formed in individuals but is the result of the educational process, especially environmental
education (Ruan, 2022; Wajdi et al., 2022; Yuan et al., 2020). Thus, education plays a vital
role in increasing community environmental literacy to contribute to realizing a pattern of
people who have concern for environmental sustainability, know various threatening
environmental issues, and can become environmental problem solvers. In the long term, it
can contribute to the formation of a pattern of society that has a moral responsibility towards
environmental sustainability.

Studies related to the concept of environmental literacy in education are not new. In
studies, the educational process to foster environmental literacy can be carried out in various
ways, such as social studies learning (Bayram, 2021; Byker & Vainer, 2020; Topkaya &
Dogan, 2019), biology learning (Al-Muhdhar et al., 2021; Angreani et al., 2022; Halim et
al., 2021) utilizing local wisdom (Ilhami et al., 2019; Muflihaini et al., 2020; Sari et al.,
2020; Septiani et al., 2020), using comic media (Abidin et al., 2023; Wajdi et al., 2022), and
using problem-based learning models (Febriasari & Supriatna, 2017; Fenny et al., 2019;
Suryawati et al., 2020). Many studies have focused on environmental literacy in the
educational context, but they have not comprehensively analysed its development in the 21
century and presented it visually through bibliometric analysis.

Such studies are important to know the progress of the study that has been carried out
as stated by previous study bibliometric analysis is an accurate and widely used method for
exploring and analyzing large amounts of scientific data (Donthu et al., 2021; Zyoud et al.,
2023). The results of the study can be used as a basis for determining publications that are
popular and significant in a field. Previous bibliometric analyses have been conducted by
previous studies to explore topics related to environmental literacy (Afandi et al., 2023;
Hudha et al., 2023). However, these studies had limited scope as they only analyzed data
from the last decade (2010-2020), and did not exclusively focus on environmental literacy in
the context of education. The novelty of this research fill the research gap, the present study
aims to analyze the development of publications, dominant topics, and future research
opportunities related to environmental literacy within the context of education in the 21%
century or the last two decades (2001-2022).

2. METHODS

This study employs the bibliometric analysis procedure as it is suitable for examining
and evaluating specific research (McNicholas et al., 2022). In line with that, Donthu et al.
(2021) previous study explained that the functions of bibliometric analysis are as follows:
(1) obtaining a comprehensive and rapid overview; (2) identifying potential knowledge
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gaps; (3) generating new ideas for research; and (4) positioning existing contributions
(Donthu et al., 2021). Therefore, this method is suitable for obtaining a structured and
scientific understanding of the development of environmental literacy research in the field of
education, as well as for cultivating innovation and meaningful contributions. The stages
conducted in this study refer to the research of (Fahimnia et al., 2015; Setyaningsih et al.,
2018) as presented in Figure 1.

Refinement of Compiling the

the Search Initial Data
Results Statistics

Defu?mg Initial Search
Search Result
Keyword '

Figure 1. The Stages of the Research

Data Analysis

The literature search process was conducted using the Scopus database on March 28,
2023. The query string used in this research is as follows TITLE-ABS-KEY ("environmental
literacy” AND "education” OR "Learning"). The initial search process found 518 documents
published between 1971-2022. The search results will be compiled in a research information
systems (RIS) format, which is intended to include all important article information such as
title, author and affiliation, abstract, keywords, and references. From the initial search
results, a selection process was conducted as presented in Table 1, so that in the end only
386 data articles were extracted.

Table 1. The Process of Document Selection

No Criteria Number of The total of remaining
documents documents (n=518)
1 The documents published between 45 473
2001 and 2022
2 The documents are not in English. 15 458
3 The types of documents are not 72 386

articles or proceedings

The data that has been collected is stored in RIS format and presented using Publish or
Perish software. In the first stages, the components of the journal article will be checked, such as
the year of publication, volume, number, pages, and so on. If there is incomplete data, the
necessary information will be added. This study applies performance analysis and scientific
mapping to analyze relevant data (Donthu et al., 2021; Zhang et al., 2021). In the performance
analysis, the Publish or Perish software is used to conduct various types of analysis, such as
descriptive analysis, publication and citation trends, author and publication profiles, and journal-
related analysis. Additionally, the VoSviewer software is used to visualize scientific mapping..

3. RESULTS AND DISCUSSION

Results
Trends of Environmental Literacy Publications

This section presents a descriptive analysis of some relevant articles and the results
are presented in Table 2.
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Table 2. Result of Descriptive Analysis

No Description Result

1 Period 2001-2022
2 Total Publication 386

3 Total Citation 5523

4 Citation/Year 251.05

5 Citation/Paper 14.31

6 Author/Paper 3.11

7 h-Index 39

8 g-Index 60

Table 2 shows that since the beginning of the 21% century, especially in the period
2001-2022, a total of 386 Scopus-indexed articles have been published. These articles
resulted in a total of 5523 citations, which means that on average there are 251 citations each
year with a citation-to-article ratio of 14.31. This indicates that an average of 14 researchers
refer to each published article. Further information regarding the development of
environmental literacy research in the context of education in the 21% century can be seen in
Figure 2.
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Figure 2. Trend of Publication and Citation

Base on Figure 2, in the first year, there were only four publications. Until the end of
the first decade of the 21% century, research experienced fluctuations and publications tended
to be low. Even in the middle of the second decade, there was no significant change. In 2018,
publications doubled compared to the previous year. Overall, environmental literacy research
in the context of education in the 21% century has increased more than 10 times, from 4
articles in 2001 to 52 articles in 2022.

Indeed, the trend of citations to environmental literacy articles in the educational
context increased but it was relatively slow. There was a significant increase in citations in
2018 compared to the previous year, which was in line with the increased productivity of
article publications. In 2022, the number of citations reached 904 times with a total of 52
publications. In other words, each article was cited an average of 17 times in 2022.
Environmental literacy research in the educational context shows positive growth both in the
context of publication productivity and the quality of its publications which is reflected in the
increase in citations in the last two decades. Figure 3 shows the distribution of countries that
have actively contributed to the development of environmental literacy publications in
Scopus-indexed journals in the last 2 decades.
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Contribution by Countries
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Figure 3. Contribution by Countries

Base on Figure 3, the United States has the highest publication with 119 publications
(30.82%), followed by Indonesia with 53 publications (13.73%), Turkey with 32 publications
(8.29%), and Israel with 26 publications (6.73%). Besides, China, Taiwan, Germany, the
United Kingdom, Australia, and Canada have publications of less than 20 articles. Although
the results of the analysis show that the United States dominated the publication, the most
productive and influential researchers come from Beit Berl Academic College in Israel,
namely Daphne Goldman. Top five authors by publication and citation is show in Table 3.

Table 3. Top Five Authors by Publication and Citation

Total Total I
No Author Publication Citation Affiliation
1 Goldman, D. 10 564  Beit Berl Academic College
2 Yavetz, B. 6 457  Kibbutzim College of Education
3 Powell, R.B. 6 51  Clemson University
4 Stern, M.J. 6 51  Virginia Polytechnic Institute and State
University
5 Kiroufek, R. 6 5  Jan Evangelista Purkyne University

Base on Table 3, Goldman is the most productive researcher with 10 publications and
even he is the most influential researcher with 564 citations meaning that an average of 1
article is cited 56 times. One of the most influential articles written by Goldman is
Environmental Literacy in Teacher Training: Attitudes, Knowledge, and Environmental
Behavior of Beginning Students which was written in collaboration with Sara Pe'er and Bela
Yavetz with 183 citations. The other four researchers are also productive in conducting
research in this field, namely Yavetz, Powell, Stern, and Kroufek. They have the same
number of publications, namely 6 articles. However, compared to the others, articles written
by Yavetz have a higher number of citations, namely 457 times. This result indicates the
significant contribution of the five researchers in enriching environmental literacy literature
in the educational context.
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Trends of Environmental Literacy Research Topics in Educational Contexts

In this study, co-occurrence analysis was conducted based on the publication title and
abstract. The researcher set the minimum number of co-occurrences at 7, meaning that only
terms used in 7 different articles will appear in the VoSviewer visualization. The produced
network visualization is presented in Figure 4.
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Figure 4. Network Visualization

The visualization shows that the topic of environmental literacy in the context of
education is divided into four research focuses indicated by the existence of 4 clusters with
50 terms namely cluster 1 (red) with 18 items, cluster 2 (green) with 14 items, cluster 3 (blue)
with 12 items, and cluster 6 (yellow) with 6 items. Besides, environmental literacy is the term
that appears most often in which its emergence often coincides with the term environmental
education. The density visualization is show in Figure 5.

R/SQ VOSviewer

Figure 5. Density Visualization
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Base on Table 5, the density visualization showed some terms that have been widely
researched, such as environmental literacy, environmental education, students, literacy, and
sustainability. Moreover, it provides information on several topics that are rarely researched
such as environmental behavior, awareness, evaluation, and others. There has been a shift in
research focus in recent years as presented in Figure 6.
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Figure 6. Overplay Visualization

Base on Figure 6, the results of the overplay visualization showed that there has been a
change in research focus related to environmental literacy in the educational context in the
last decade. In the first 4 years (2012-2015), the issues focused on environmental behavior,
curricula/curriculum, decision-making, ecology, environmental attitudes, and environmental
protection. Meanwhile, in the last 4 years (2019-2022), the issues were related to
environmental problems, awareness, knowledge, sustainability, global warming, and water
quality. This can be the basis for academics to develop the topic of environmental literacy in
the educational context to be more relevant to the current context to produce useful novelties.

Discussion
Trends of Environmental Literacy Publications

Studies on environmental literacy have not only experienced growth in research
productivity but have also been accompanied by significance arising from the research. This
is based on the h-Index indicator reaching a value of 39, which indicates that there are at least
39 articles that have been cited 39 times or more. This indicator was developed to measure
the level of productivity and impact of work in the scientific world (Hirsch, 2005). The
higher the h-Index value, the higher the research productivity and its influence on scientific
development. Besides the h-Index, the g-Index introduced by previous study can also be an
indicator to measure the level of productivity and impact of a study (Egghe, 2006). G-Index
is an extension of h-Index. Therefore, in line with the h-Index, the higher the g-Index value,
the greater the research productivity and its impact on scientific progress. Thus, in the 21st
century, Environmental literacy is an increasingly important issue in 21% century science
development.
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The significance of environmental literacy cannot be divorced from the context of the
21% century, characterized by the pervasive influence of technology across various spheres of
life, notably impacting the environmental aspect (Parhan & Dwiputra, 2023; Qodr et al.,
2021). Transformation not only has a positive impact but also harms environmental
conditions by creating various problems. Even, previous study characterizes the 21 century
as "The age of global environmental crisis™ (Schild, 2016). In light of the swift evolution of
technology, it becomes imperative to ensure that its advancement does not engender
detrimental effects on the environment. In this pursuit, environmental literacy assumes
paramount importance, as it furnishes students with the comprehension, consciousness, and
competencies necessary to address prevailing environmental challenges effectively.
Moreover, it empowers them to proactively mitigate these issues and forestall their
recurrence in the future (Ariyatun et al., 2024; Fang et al., 2023). Therefore, there is an
urgent and relevant need to increase publications on environmental literacy in the 21%
century, because these publications serve as an important basis for overcoming the various
environmental challenges faced.

Despite the increase in publications concerning environmental literacy, it's crucial to
acknowledge that research distribution remains largely skewed toward certain nations. This
discrepancy underscores an uneven dissemination of environmental literacy research within
educational frameworks. Upon closer examination, the countries spearheading research can
be categorized into (1) nations with substantial populations, (2) those boasting advanced
industrial sectors, or (3) those meeting criteria in both categories. Such delineation signifies a
positive development, given that the environmental crisis stems from rapid population
expansion, swift industrialization, and increasing consumerism (Ariyatun et al., 2024,
Husamah et al., 2022; Lovren & Jablanovic, 2023). Recognizing the pivotal role of
environmental literacy in addressing 21%-century environmental challenges, research related
to this topic needs to be further improved and disseminated. This effort requires the
prioritization of further studies to explain the reasons behind the dominance of only a handful
of countries in environmental literacy publications. It is hoped that investigations of this kind
will catalyze broader participation and contributions to future research advances in this
important field.

Trends of Environmental Literacy Research Topics in Educational Contexts

The topic of environmental literacy cannot be separated from the context of
environmental education. This refers to previous study which states that the larger the node,
the more often the term appears and the thicker the links between nodes, the more often the
terms co-occur (Donthu et al., 2021). In other words, the topics of environmental literacy and
environmental education are closely related and have become the focus of significant
research. This is reinforced by the density visualization analysis described where colors that
have a denser appearance in the visualization indicate the importance and high frequency of
appearance of a concept (Eck & Waltman, 2010). It cannot be denied that good
environmental literacy is not simply formed in individuals but is the result of the educational
process, especially environmental education (Ruan, 2022; Wajdi et al., 2022; Yuan et al.,
2020).

Enhancing environmental literacy stands as the primary objective of environmental
education, seeking to heighten individual consciousness regarding environmental
circumstances. By attaining proficiency in environmental literacy, individuals can gain
deeper insights into the interplay between human endeavors and the environment, thereby
fostering the pursuit of sustainable development (Sari et al., 2020; Zhang et al., 2021).
Therefore, it is important to realize that environmental literacy and environmental education
are not only connected conceptually but are also vital and substantial research subjects.
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In the 21 century, environmental literacy has long been a subject of study,
particularly within the educational sphere. Nevertheless, the continual evolution and growing
emphasis on this topic underscores its enduring relevance and critical significance for
ongoing investigation. A comprehensive analysis reveals not only a surge in publication
activity but also a notable shift in research focus over the past four years. Specifically,
environmental literacy research in educational contexts has increasingly prioritized topics
such as environmental issues, awareness, knowledge acquisition, sustainability, global
warming, and water quality. This trend aligns with the findings of previous study
emphasizing the imperative for future environmental literacy research to promote heightened
awareness among individuals regarding the significance of acquiring knowledge, fostering
attitudes, and cultivating behaviors conducive to addressing diverse environmental challenges
in support of sustainability (Ariyatun et al., 2024).

Therefore, the findings in this present study play an important role as a basis for
determining research novelty by focusing on topics that are still under-researched with
increasing trends such as environmental problems, awareness, knowledge, sustainability,
global warming, and water quality. Future studies are expected to provide a more up-to-date
and useful contribution to the development of environmental literacy in the educational
context. Although this research provides important findings, several limitations should be
noted. First, the limited database in Scopus limits the data analysis that can be carried out.
Second, this research stops on March 28, 2023, so it does not cover research developments
after that date. Therefore, it is recommended to expand the database, use additional data
sources, and consider developments in environmental literacy topics in the context of
sustainability.

4. CONCLUSION

Environmental literacy in the context of education is not a new research topic, but it is
still an interesting topic as indicated by the significant increase in publication and citation rate
in the last two decades with the most contribution from America, Indonesia, and Turkey. This
indicates that environmental literacy does not only have high relevance but is also a great
potential research area to be carried out globally in the 21st century due to its significant impact
on the development of science. The bibliometric analysis reveals some limitations related to the
diversity of topics discussed in environmental literacy research in the educational context.
Despite the recent shift in research focus, research tends to be dominated by certain topics
causing a lack of variety and comprehensiveness of research.

5. REFERENCES

Abidin, S. N. Z., Helsy, I., Aisyah, R., & Sukmawardani, Y. (2023). The Making Of
Environment Literacy Oriented E-Comic on The Topic of Global Warming, (p.
30004). https://doi.org/10.1063/5.0118371.

Afandi, A., Ningsih, K., Sari, M., Indriyani, S., & Djaroneh, E. (2023). Bibliometric Analysis
of Environmental Literacy: A Systematic Literature Review Using VOSviewer. AIP
Conference Proceedings, 2751(1). https://doi.org/10.1063/5.0143401.

Al-Muhdhar, M. H. I., Basaroh, A. S., Prasetyo, T. I., Sumberartha, I. W., Mardiyanti, L., &
Fanani, Z. (2021). Improvement of Creative Thinking Skills And Environmental
Literacy Through The E-Module of Surrounding Nature Exploration.
https://doi.org/10.1063/5.0043102.

Angreani, A., Saefudin, S., & Solihat, R. (2022). Virtual Laboratory Based Online Learning:
Improving Environmental Literacy in High School Students. JPBI (Jurnal Pendidikan

69



Analyzing the Evolution of Environmental Literacy Research in 21% Education: A Bibliometric Analysis from 2001 to 2022

Biologi Indonesias), 8(1), 10-21. https://doi.org/10.22219/jpbi.v8i1.18120.

Ariyatun, A., Sudarmin, S., Wardani, S., Saptono, S., & Winarto, W. (2024). Bibliometric
Analysis of Environmental Literacy in Sustainable Development: A Comprehensive
Review Based on Scopus Data From 2013 to 2023. JPBI International Journal of
Educational Methodologys, 10(1), 979-995. https://doi.org/10.12973/ijem.10.1.979.

Bandura, A. (2016). JPBI Moral disengagement: How people do harm and live with
themselves.

Bayram, R. A. F. O. (2021). Social Studies Course And The Environmental Education. JPBI
Education, Social, Health And Political Developments In Turkey Between.

Byker, E. J.,, & Vainer, V. (2020). Social Studies Education In Argentina: Hacia Una
Ciudadania Global? The Journal of Social Studies Research, 44(4), 355-365.
https://doi.org/10.1016/j.jssr.2020.06.002.

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How To Conduct
A Bibliometric Analysis: An Overview And Guidelines. Journal of Business
Research, 133, 285-296. https://doi.org/10.1016/].jbusres.2021.04.070.

Eck, N. J., & Waltman, L. (2010). Software survey: VOSviewer, A Computer Program For
Bibliometric Mapping. Scientometrics, 84(2), 523-538.
https://doi.org/10.1007/s11192-009-0146-3.

Egghe, L. (2006). Theory and practise of the g-index. Scientometrics, 69(1), 131-152.
https://doi.org/10.1007/s11192-006-0144-7.

Fahimnia, B., Sarkis, J., & Davarzani, H. (2015). Green Supply Chain Management: A
Review and Bibliometric Analysis. International Journal of Production Economics,
162, 101-114. https://doi.org/10.1016/j.ijpe.2015.01.003.

Fang, W.-T., Hassan, A., & LePage, B. A. (2023). The Living Environmental Education.
Springer Nature Singapore. https://doi.org/10.1007/978-981-19-4234-1.

Febriasari, L. K., & Supriatna, N. (2017). Enhance Environmental Literacy through Problem
Based Learning. Journal of Physics: Conference Series, 895, 12163.
https://doi.org/10.1088/1742-6596/895/1/012163.

Fenny, R., Azizul Ghofar, C. W., & Ipah, B. M. (2019). The Effect of Problem Based
Learning for Student’s Environmental Literacy. Proceedings of the 1st International
Conference on Education and Social Science Research (ICESRE 2018).
https://doi.org/10.2991/icesre-18.2019.44.

Halim, R., Supriatno, B., & Amprasto. (2021). The Development Of Teaching Materials of
The Potential Coral Reefs in Tiga Island Natuna on The Concept Of Ecosystem.
Journal of Physics: Conference Series, 1806(1), 12165. https://doi.org/10.1088/1742-
6596/1806/1/012165.

Hirsch, J. E. (2005). An Index To Quantify An Individual’s Scientific Research Output.
Proceedings of the National Academy of Sciences, 102(46), 16569-16572.
https://doi.org/10.1073/pnas.0507655102.

Hudha, M. N., Hamidah, I., Permanasari, A., & Abdullah, A. G. (2023). Trends Of
Environmental Literacy Research: A Systematic Review Of The Literature. AIP
Conference Proceedings, 2646(1). https://pubs.aip.org/aip/acp/article-
abstract/2646/1/060001/2887148.

Husamah, H., Suwono, H., Nur, H., & Dharmawan, A. (2022). Sustainable development
research in Eurasia Journal of Mathematics, Science and Technology Education: A
systematic literature review. Eurasia Journal of Mathematics, Science and
Technology Education, 18(5), 2103. https://doi.org/10.29333/ejmste/11965.

Ilhami, A., Riandi, R., & Sriyati, S. (2019). Implementation of Science Learning with Local
Wisdom Approach Toward Environmental Literacy. Eurasia Journal of Physics:
Conference Series, 1157(2). https://doi.org/10.1088/1742-6596/1157/2/022030.

70



Dwiputra et al.

Jain, R., Luck, E., Mathews, S., & Schuster, L. (2022). Creating Persuasive Environmental
Communicators: Spokescharacters as Endorsers in Promoting Sustainable Behaviors.
Sustainability, 15(1), 335. https://doi.org/10.3390/su15010335.

Kholifaturrohmah, 1., Muhdhar, M. R. I. a., Mardiyanti, L., Landriany, E., Setiawan, N. R.,
Nugraha, B. A., & Noerhajati, N. (2023). The Relationship Between Social Attitudes
and Environmental Literacy of High School Students. AIP Conference Proceedings,
20004. https://doi.org/10.1063/5.0112737.

Lovren, V. O., & Jablanovic, M. M. (2023). Bridging the Gap: The Affective Dimension of
Learning Outcomes in Environmental Primary and Secondary Education.
Sustainability, 15(8), 6370. https://doi.org/10.3390/su15086370.

McNicholas, P. J., Floyd, R. G., Fennimore, L. E., & Fitzpatrick, S. A. (2022). Determining
Journal Article Citation Classics in School Psychology: An updated bibliometric
analysis using Google Scholar, Scopus, and Web of Science. Journal of School
Psychology, 90, 94-113. https://doi.org/10.1016/j.jsp.2021.11.001.

Muflihaini, M. A., Ertando, A., & Suryadarma. (2020). How is The Attitude of Students’
Environmental Literacy Through The Myth Of Beringin (Ficus Sp.) in Adiwiyata
School?  Journal of Physics:  Conference  Series, 1440(1), 12066.
https://doi.org/10.1088/1742-6596/1440/1/012066.

Parhan, M., & Dwiputra, D. F. K. (2023). A Systematic Literature Review on Local Wisdom
Actualization in Character Education to Face the Disruption Era. Journal of
Innovation in  Educational and Cultural Research, 4(3), 371-379.
https://doi.org/10.46843/jiecr.v4i3.675.

Putri, M. D. S., Muhdhar, M. H. I. a., Mardiyanti, L., Suradi, S., Idayati, I., & Utami, S.
(2023). Relationship Between Problem-Solving Skills And Environmental Literacy
Of Students (p. 2005). Journal of Innovation in Educational and Cultural Research,
4(3), 371-379. https://doi.org/10.1063/5.0112734.

Qodr, T. S., Efendi, A., & Musadad, A. A. (2021). Opportunities for Using Smartphones in
the Digital Era to Facilitate Students in Learning Sociology in High Schools. Journal
of Education Technology, 5(2), 263-271. https://doi.org/10.23887/jet.v5i2.34806.

Ruan, B. (2022). VR-Assisted Environmental Education for Undergraduates. Advances in
Multimedia,1-8. https://doi.org/10.1155/2022/3721301.

Sari, D., Sriyati, S., & Solihat, R. (2020). The Development of Ethnobotany Based Local
Wisdom Learning Materials to Improve Environmental Literacy and Creative
Thinking Skills. Proceedings of the Proceedings of the 7th Mathematics, Science, and
Computer  Science  Education International  Seminar, MSCEIS 2019.
https://doi.org/10.4108/eai.12-10-2019.2296334.

Schild, R. (2016). Environmental Citizenship: What Can Political Theory Contribute to
Environmental Education Practice? Journal of Environmental Education, 47(1), 19—
34. https://doi.org/10.1080/00958964.2015.1092417.

Septiani, F., Sriyati, S., & Amprasto. (2020). The Implementation of Teaching Materials
Based on Local Agricultural Wisdom in Binjai to Improve Student Environmental
Literacy. Proceedings of the International Conference on Educational Psychology
and Pedagogy - “Diversity in Education.”
https://doi.org/10.2991/assehr.k.200130.086.

Setyaningsih, 1., Indarti, N., & Jie, F. (2018). Bibliometric Analysis Of The Term “Green
Manufacturing”. International Journal of Management Concepts and Philosophy,
11(3), 315. https://doi.org/10.1504/1IMCP.2018.093500.

Suryawati, E., Suzanti, F., Zulfarina, Putriana, A. R., & Febrianti, L. (2020). The
Implementation of Local Environmental Problem-Based Learning Student
Worksheets to Strengthen Environmental Literacy. Jurnal Pendidikan IPA Indonesia,

71



Analyzing the Evolution of Environmental Literacy Research in 21% Education: A Bibliometric Analysis from 2001 to 2022

9(2), 169-178. https://doi.org/10.15294/jpii.v9i2.22892.

Topkaya, Y., & Dogan, Y. (2019). The Effect of Educational Comics on Teaching
Environmental Issues and Environmental Organizations Topics in 7th Grade Social
Studies Course: A Mixed Research. Egitim ve Bilim.
https://doi.org/10.15390/EB.2019.8575.

Wajdi, M., Jamaluddin, A. Bin, Nurdiyanti, N., & Magfirah, N. (2022). The Effectiveness of
Problem-Based Learning with Environmental-Based Comic in Enhancing Students
Environmental Literacy. International Journal of Evaluation and Research in
Education, 11(3), 1049-1057. https://doi.org/10.11591/ijere.v11i3.22140.

Wang, S., Zhang, M., & Xi, X. (2022). Ecological Environment Evaluation Based on Remote
Sensing Ecological Index: A Case Study in East China over the Past 20 Years.
Sustainability, 14(23), 15771. https://doi.org/10.3390/su142315771.

Yuan, W., Shih, K.-T., & Lin, C.-J. (2020). Research on the Integration of Inquiry-based
Approach into the Environmental Education of Sustainable Development. IOP
Conference Series: Earth and Environmental Science, 576(1), 12012.
https://doi.org/10.1088/1755-1315/576/1/012012.

Yusliani, E., & Desnita. (2021). Mapping Environmental Curriculum In Physics Learning At
Senior High School Grade X Semester 2. Journal of Physics: Conference Series,
1876(1), 12040. https://doi.org/10.1088/1742-6596/1876/1/012040.

Zandalinas, S. I., Fritschi, F. B., & Mittler, R. (2021). Global Warming, Climate Change, and
Environmental Pollution: Recipe for a Multifactorial Stress Combination Disaster.
Trends in Plant Science, 26(6), 588-599.
https://doi.org/10.1016/j.tplants.2021.02.011.

Zhang, J. Z., Srivastava, P. R., Sharma, D., & Eachempati, P. (2021). Big Data Analytics and
Machine Learning: A Retrospective Overview and Bibliometric Analysis. Expert
Systems with Applications, 184, 115561. https://doi.org/10.1016/j.eswa.2021.115561.

Zyoud, S. H., Shakhshir, M., Koni, A., Shahwan, M., Jairoun, A. A., & Al-Jabi, S. W. (2023).
Olfactory and Gustatory Dysfunction in COVID-19: A Global Bibliometric and
Visualized Analysis. Annals of Otology, Rhinology & Laryngology, 132(2), 164-172.
https://doi.org/10.1177/00034894221082735.

72



