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Pendidikan perubahan iklim pada tingkat sekolah dasar telah memperoleh perhatian akademik yang semakin
meningkat dalam beberapa tahun terakhir; namun, pemetaan sistematis terhadap lanskap penelitiannya masih
terbatas. Penelitian ini bertujuan untuk menganalisis tren publikasi, kontribusi ilmiah, struktur tematik, serta
evolusi topik penelitian dalam pendidikan perubahan iklim di sekolah dasar. Pendekatan bibliometrik
digunakan dengan memanfaatkan data yang diperoleh dari basis data Scopus pada periode 2012-2025.
Pencarian dilakukan menggunakan kata kunci spesifik yang berkaitan dengan perubahan iklim, pendidikan,
dan sekolah dasar, kemudian dilanjutkan dengan proses seleksi berbasis PRISMA. Data dianalisis
menggunakan Microsoft Excel untuk statistik deskriptif, VOSviewer untuk analisis kemunculan bersama (co-
occurrence) kata kunci dan visualisasi jaringan, serta Biblioshiny untuk analisis kolaborasi dan pemetaan
tematik. Hasil penelitian menunjukkan adanya peningkatan publikasi yang signifikan setelah tahun 2020,
dengan kontribusi yang didominasi oleh negara-negara Eropa dan berbahasa Inggris, meskipun partisipasi
dari Asia dan Afrika juga mengalami peningkatan. Analisis tematik mengungkapkan adanya pergeseran dari
penelitian yang berfokus pada dampak fisik dan kesehatan menuju pendekatan yang lebih pedagogis dan
partisipatif, termasuk kewarganegaraan lingkungan (environmental citizenship) dan keterlibatan emosional
siswa. Secara keseluruhan, bidang ini menunjukkan transisi menuju orientasi yang lebih holistik dengan
menempatkan sekolah dasar sebagai ruang strategis untuk memperkuat literasi iklim dan kompetensi
keberlanjutan.

Perubahan Iklim; Sekolah Dasar; Pendidikan Keberlanjutan; Evolusi Tematik; Kewarganegaraan
Lingkungan; Literasi Iklim.

Climate change education at the primary school level has gained increasing scholatly attention in recent years;
however, a systematic mapping of its research landscape remains limited. This study aims to analyze
publication trends, scientific contributions, thematic structures, and the evolution of research topics in climate
change education in primary schools. A bibliometric approach was employed using data retrieved from the
Scopus database covering the period 2012-2025. The search was conducted using specific keywords related
to climate change, education, and primary schools, followed by a PRISMA-based selection process. Data were
analyzed using Microsoft Excel for descriptive statistics, VOSviewer for keyword co-occurrence and network
visualization, and Biblioshiny for collaboration and thematic mapping analysis. The findings indicate a
significant growth in publications after 2020, with contributions dominated by European and English-
speaking countries, although participation from Asia and Africa has increased. Thematic analysis reveals a
shift from studies focusing on physical and health impacts toward more pedagogical and participatory
approaches, including environmental citizenship and students’ emotional engagement. Overall, the field
demonstrates a transition toward a more holistic otientation that positions primary schools as strategic spaces
for strengthening climate literacy and sustainability competencies.

Climate Change; Primary Schools; Sustainability Education; Thematic Evolution; Environmental
Citizenship; Climate Literacy.
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Climate change has become a global issue whose impacts are increasingly measurable through
scientific evidence. Data indicate an increase in global temperatures of approximately 1°C above pre-
industrial levels, accompanied by a rising frequency of extreme weather events over recent decades (Lyon
et al., 2022). These impacts affect not only environmental and economic systems but also the physical and
psychological well-being of children, including increased risks of respiratory disorders and climate-related
anxiety (Parsons et al., 2025; Vergunst & Berry, 2022). In this context, education is widely recognized as a
strategic instrument for fostering climate literacy and adaptive capacity from an early age. Primary schools
represent a critical stage, as they provide the foundation for developing conceptual understanding and
attitudes toward the relationship between humans and the environment.

Previous studies have shown that climate change education has evolved from merely delivering
scientific concepts toward approaches that emphasize sustainability competencies, active participation, and
students’ emotional engagement (Eilam, 2025; Kranz et al., 2022). Various studies have examined
curriculum integration (Rushton & Walshe, 2025), project-based learning (Kundariati et al., 2025),
STEM/STEAM approaches (Djam’an, 2025), and the strengthening of affective dimensions such as
environmental citizenship and eco-anxiety (El-Sayed et al., 2025; Goodale et al., 2025). On the other hand,
existing bibliometric studies have generally focused on sustainability education or environmental education
in broader contexts (Shen et al., 2025; Tafese & Kopp, 2025). Few have specifically examined climate
change education at the primary school level over a comprehensive time period.

To the best of our knowledge, no previous bibliometric study has specifically mapped climate change
education research at the primary school level within this time frame. This gap highlights the need for a
systematic mapping capable of identifying publication trends, scientific contributions, thematic structures,
and the evolution of research topics in an integrated manner. Therefore, this study focuses on Scopus-
indexed publications from 2012 to 2025 by combining trend analysis, collaboration analysis, and thematic
evolution analysis to provide a more comprehensive understanding of the dynamics of this research field.
Based on this background, the study addresses the following research questions:

RQ1. What are the publication trends in climate change education research at the primary school level
during the analyzed period?

RQ2. Which countries, institutions, and authors have made the most significant contributions to the
development of climate change education research in primary schools?

RQ3. What thematic structures and clusters emerge from keyword co-occurrence analysis in climate change
education research at the primary school level?

RQ4. How have research themes evolved over time, and which topics have shown increasing prominence

in recent years?
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This study employed a bibliometric approach to map the development of research on climate change
education at the primary school level. Data were collected through a search of the Scopus database using

the title, abstract, and keyword fields. The search query was as follows:

TITLE-ABS-KEY ( ("climate change" OR "climate education” OR "climate change literacy’) AND
(education OR learning OR curvicutum) AND ("primary school" OR "elementary school") )**

The publication period was limited to 2012—2025 to capture research developments over more than
a decade. Only English-language research articles and review articles were included in the dataset. The
article selection process followed the PRISMA framework, consisting of identification, screening, eligibility

assessment, and final inclusion stages, as illustrated in Figure 1.
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The inclusion and exclusion criteria applied in this study are presented in Table 1.

Inclusion and Exclusion Criteria

Topic Climate change education Not related to climate change education
Context Elementary school or primary school Higher education or non-formal context
Document Type  Research articles Other document types

Language English Languages other than English

Period 2012-2025 Outside the range
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2.2. Software and Analysis Techniques

Data analysis was conducted using several software packages. Microsoft Excel was employed for
descriptive analyses, including annual publication trends, country distribution, and contributions of
institutions and authors. Network and thematic structure analyses were performed using VOSviewer. In
addition, Biblioshiny was utilized to generate country and author collaboration analyses, three-field plots,
and thematic maps, thereby providing complementary insights and strengthening the interpretation of

network visualization results.

3. RESULTS AND DISCUSSION
3.1. Analysis Results

3.1.1. RQ1 — Publication Trends in Climate Change Education Research at the Primary School

Level

Figure 2 presents the trends in the number of publications and citations related to climate change

education research at the primary school level during the period from 2012 to 2025.
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Figure 2. Publication Trends and Citation Growth (2012-2025)

As shown in Figure 2, the publication trend demonstrates substantial growth after 2020, following a
relatively low level of research output during the 2012-2015 period. A marked increase occurred in 2020
and reached its peak in 2021, accompanied by a sharp rise in citation counts, indicating a phase of
accelerated research activity in the field. Although both publication and citation counts fluctuated between
2022 and 2025, the overall trend reflects sustained growth and continued scholarly interest. Beyond the
quantitative increase, the research topics have also become more diverse and contextually oriented,
reflecting the expanding scope and maturity of climate change education research at the primary school

level.
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Figure 3 illustrates the geographical distribution of countries contributing to research on climate

change education at the primary school level, visualized according to the number of publications produced

by each country.

Number of Publications B

Contribution of Countries to Research

As shown in Figure 3, the largest number of publications originated from the United Kingdom,
followed by Spain and the United States. Several other countries, including China, Australia, and Finland,
demonstrated relatively comparable levels of contribution, whereas Indonesia and several other countries
accounted for a more limited number of publications. This pattern indicates that research on climate change
education at the primary school level continues to be dominated by European and English-speaking

countries. Nevertheless, participation from Asian and African countries has gradually increased, reflecting
growing global attention to this issue.

Most Helevant Aftilations
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Articles
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Based on the data presented in Figure 4, ten institutions emerged as the most productive contributors
to the field. Five institutions each produced four publications: National Kaohsiung Normal University,
South African Medical Research Council, Universitat Politecnica de Catalunya, University of Surrey, and
University of York. The remaining five institutions each contributed three publications: Chinese Center for
Disease Control and Prevention, Faculdade de Ciéncias da Universidade de Lisboa, Norwegian University
of Science and Technology (NTNU), Pontificia Universidad Catdlica del Pert, and Tohoku University.
These findings highlight the geographically diverse nature of research contributions, spanning Asia, Europe,

Aftica, and Latin America.

Most Relevant Authors

Authors

© 006000600090

N_of Documents

Contribution of Authors to Research

According to Figure 5, several authors recorded two publications each, including Abhijith K. V.,
Jenny Byman, Yibin Cheng, Thandi Kapwata, Roman Kroufek, Prashant Kumar, Kristiina Kumpulainen,
Nikolaos Larios, Yonghong Li, and Vassilios G. Makrakis. Although these authors contributed an equal
number of publications, differences in average citations per document indicate variations in their academic
influence. Authors such as Roman Kroufek and Vassilios G. Makrakis achieved higher citation impacts
compared with their peers. Overall, scholarly contributions within this field appear relatively balanced, with

no single author demonstrating a dominant influence on the research landscape.

The keyword co-occurrence network visualization maps the thematic structure of climate change
education research at the primary school level based on the relationships among terms appearing across

multiple documents.
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Figure 6. Network Visualization of Keyword Co-Occurrence

Figure 6 shows that the keyword “climate change” serves as the central node, connecting a wide
range of related themes and highlighting its role as the core focus of scholarly discourse. The red cluster
emphasizes issues related to education and sustainable curricula, whereas the green cluster focuses on
attitudes, awareness, and environmental education. The blue cluster links school-related topics with health
impacts associated with climate change, such as temperature increases and heat waves. Overall, the network
reveals a research landscape that encompasses climate literacy development, attitude formation, and

responses to the tangible impacts of climate change.
3.1.4. 3.1.4 RQ4 — Thematic Evolution and Trends in Research Topics over Time

The overlay visualization illustrates the evolution of research themes in climate change education at

the primary school level based on the average year of keyword occurrence.
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Figure 7. Overlay Visualization of Thematic Evolution
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Figure 7 demonstrates a thematic shift from eatlier research topics (blue—green) toward more recent
themes (yellow). During the initial period, studies primarily focused on the physical impacts of climate
change, student health issues, and survey-based quantitative investigations. More recent topics emphasize
climate change education, environmental citizenship, and eco-anxiety, reflecting growing attention to the
pedagogical and emotional dimensions of students’ learning experiences. Overall, the field has evolved from
an impact-oriented perspective toward a more participatory approach aimed at strengthening students’

capacities to understand, respond to, and engage with climate-related challenges.

The increase in publications after 2020 indicates that climate change education is increasingly being
recognized as a strategic response to the global climate crisis and as a means of strengthening sustainability
literacy among younger generations. This trend reflects a shift in both academic and policy attention toward
the more systematic integration of climate-related issues into curricula, pedagogical approaches, and
educational practices across different countries (Obi & Ojo, 2026). Furthermore, the transformation of
research orientations from approaches emphasizing physical and health impacts toward more pedagogical,
participatory, and action-oriented perspectives suggests that climate change education is no longer viewed
merely as a process of knowledge transmission. Instead, it is increasingly understood as a means of
developing students’ competencies, attitudes, and engagement with sustainability issues (Nepras et al.,
2022). This shift further reinforces the role of primary schools as strategic spaces for fostering adaptive

capacity and ecological responsibility from an early age.

This study demonstrates that research on climate change education at the primary school level has
experienced significant growth, particularly after 2020. Although scholarly contributions continue to be
dominated by European and English-speaking countries, participation has become increasingly global in
scope. Thematic analysis reveals that research attention has shifted from issues related to physical and health
impacts toward more pedagogical, participatory, and literacy-oriented approaches, with increasing emphasis
on students’ affective dimensions. These findings position primary schools as strategic environments for

developing the capacities and resilience of younger generations in responding to climate change challenges.
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