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Abstract

This study examines discourses on the climate crisis, hazards, and disasters in Korean social
studies education research. A total of 39 scholarly articles including the concepts of climate
crisis, hazard, and disaster, which were collected from major journals in the fields of social
science education, history education, and geography education, served as a source of anal-
ysis. Latent Dirichlet allocation (LDA) topic modeling and semantic network analysis (SNA)
were employed to investigate the discourses related to climate crisis, hazard, and disaster in
the articles. The findings indicate that research on the climate crisis, hazards, and disasters
first appeared in 2009 and increased substantially from 2022 onward. The majority of studies
were theoretically oriented or conducted in the form of literature review (87.2%), indicating a
lack of empirical evidence and the absence of articulated research methodologies. Based on
the keywords derived from the LDA analysis, two core topics of research in each subject area
emerged as follows: reconstruction of environmental and ecological learning in the climate
crisis era and citizenship, disaster literacy, and sustainability education in social science;
human narratives and reflection on disasters and inquiry into regional disaster responses in
history; and curriculum and textbook-focused natural hazard and preparedness education
and climate justice and Anthropocene-based problem inquiry in geography. The SNA visu-
alized subfield-specific structures of conceptual linkages, highlighting policy-oriented citi-
zenship discourse in social science education, reflective narratives in history education, and
human-Earth system interdependence in geography education. These findings suggest that
education for ecological citizenship in social studies would move beyond discipline-isolated
approaches toward interdisciplinary inquiry that connects historical, spatial, and civic per-
spectives in convergent ways.

Keywords: social studies education, climate crisis, ecological citizenship, latent Dirichlet allo-
cation (LDA) topic modeling, semantic network analysis (SNA)

Introduction

In recent years, the scale and frequency of natural disasters have risen sharply as the global cli-
mate crisis accelerates. Since 2020, record-breaking rainfall, heatwaves, and megafires have occurred
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worldwide, signaling that climate change is no longer an exceptional event but an everyday risk.
In 2021, catastrophic urban flooding in Germany and Belgium, where a month’s worth of rain fell
in days, caused hundreds of casualties. Earthquakes also remain a significant global threat, as ev-
idenced by the 2023 Tiirkiye-Syria earthquake, which claimed over 50,000 lives, and major seis-
mic events in Japans Ishikawa Prefecture in 2024 and Morocco in 2023, highlighting persistent
vulnerabilities in disaster response systems and infrastructure. In the Pacific and Indian Ocean
regions, increasingly intense typhoons and cyclones continue to destabilize already vulnerable
communities in Southeast and South Asia. South Korea has similarly experienced escalating cli-
mate impacts. In spring 2025, large-scale wildfires affected coastal Gangwon Province and north-
ern Gyeongsangbuk-do, spreading rapidly due to severe drought and strong winds. Thousands of
residents were evacuated, and power and transport systems were temporarily disrupted.

Such hazardous events and disasters do not merely constitute episodic climatic anomalies or
inevitable acts of nature, but generate cascading impacts, such as disruptions to global supply
chains, energy insecurity, and the displacement of communities that expose the inherent fragility
of human acts and institutional systems. The drivers and associated phenomena of the climate
crisis, thus not only raise awareness of significant environmental challenges in the future, but also
underscore that these are long-term, persistent issues requiring collective mitigation through hu-
man understanding and institutional responses [1,2].

Cultivating ecological citizenship and developing hazard literacy have become essential prior-
ities in school education, with a particularly significant role and responsibility placed on social
studies. This shift reflects the expanding scope of climate crisis and ecological issues, previously
regarded as primary concerns of science or environmental education, into the domain of human
agency, social responsibility, and citizenship education. In alignment with this shift, the most
recent revision of South Korea’s national curriculum has amplified the call for education for
ecological transition [3], and social studies has actively sought to incorporate these priorities [4],
demonstrating a broader effort to embed ecological perspectives and civic engagement within its
curricular framework [5,6].

In Korean social studies education research, climate crisis and disaster-related issues have
received relatively limited attention, particularly within and from the domains of citizenship
education. While these topics have occasionally appeared in broader environmental or curricu-
lar discussions, systematic inquiry into how they are conceptualized in relation to civic agency,
citizenship, and pedagogical implementation remains underdeveloped. Consequently, little is
known about what has been studied, to what extent, and in what ways within this specific ed-
ucational framework. Given the escalating impacts of climate change and associated disasters,
these topics have gained increasing significance for research, practice, and policy within social
studies. Accordingly, this study seeks to examine the themes and associated discourses that have
emerged in the field over the past 15 years. A total of 39 scholarly articles that included “climate
crisis; “hazard,” and “disaster” as concepts were collected from major peer-reviewed journals in
the fields of social science education, history education, and geography education, and served as
the sources of analysis. Adopting latent Dirichlet allocation (LDA) topic modeling and Semantic
Network Analysis (SNA), this study identified structural patterns and discursive characteristics
regarding the topics in the scholarship. The results of the study provide insights for curriculum
development, instruction, and policy relevant to ecological citizenship education within and be-
yond social studies.
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Climate Crisis, Hazards, Disasters, and Ecological Citizenship
in Social Studies Education

The United Nations Office for Disaster Risk Reduction defines disasters as “events that seri-
ously disrupt the functioning of a community or society and cause significant human, material,
economic, or environmental losses and impacts” [7]. Disasters have long been perceived as
unforeseeable events stemming from natural forces or accidental circumstances [8]. However,
in the context of accelerating climate change, rapid urbanization, and growing socio-economic
inequality, disasters are being reconceptualized as sociocultural phenomena that cannot be ex-
plained solely through natural causes. From this perspective, the concept of disaster extends be-
yond natural hazards to encompass ‘social catastrophes’ induced by human agency and systemic
fragility, including war and violent conflict, which result in the ultimate disruption of societal
functions. The greater vulnerability of certain regions and populations to these multifaceted
disasters, the absence of institutional and welfare systems capable of ensuring effective preven-
tion and response, and the emergence of international refugees resulting from such catastrophic
events have compelled both local and global communities to consider preventive measures and
problem-solving strategies at social, institutional, and policy levels.

The urgency and necessity of ecological education beyond safety knowledge have evolved to
emphasize critical thinking, problem-solving, civic responsibilities, and disaster response capac-
ity [1]. Emerging within this shift is the concept of hazard literacy, defined as “knowledge and
skills across diverse disciplines combined with awareness of how values, culture, and politics
influence risk assessment and management” [2]. This perspective underscores the need to under-
stand disasters not only as technical realities but as socially constructed events requiring integrat-
ed, ethical, and reflexive competencies.

Hazard literacy ultimately converges toward ecological citizenship, which may be conceptual-
ized as the expanded horizon and normative orientation of citizenship education within social
studies. Ecological citizenship extends traditional democratic citizenship by incorporating an
ecological perspective that foregrounds interdependence among humans and nature, present and
future generations, and local and global communities. It situates citizenship not merely within
institutional or territorial boundaries, but within relational networks shaped by environmental,
social, and ethical responsibilities [9-12]. At the normative level, ecological citizenship redefines
civic virtue through the principles of environmental justice, care, compassion, and commitment
to the common good. It expands the scope of moral responsibility beyond human communities
to encompass non-human species and future generations, thereby challenging anthropocentric
and present-oriented frameworks of citizenship [9,10]. At the cognitive level, it requires learners
to comprehend the structural interconnections among social, economic, and political systems
and environmental crises. Such understanding is grounded in ecological knowledge and in-
formed by a relational and non-territorial perspective that recognizes the transboundary nature
of risk and vulnerability [10,11]. At the practical level, ecological citizenship entails the capacity
and willingness to engage in both personal and collective transformation. Through critical in-
quiry, reflective judgment, communicative engagement, and social participation, learners are
encouraged to pursue sustainable practices and institutional change grounded in solidarity and
shared responsibility [11,12]. In this sense, literacy in the age of climate crisis and complex disas-
ters must be reconceptualized beyond the acquisition of factual knowledge or technical compe-
tence. It requires the integrated cultivation of normative commitment, structural understanding,
and participatory agency that together constitute ecological citizenship as a transformative edu-
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cational aim [9].

Social studies can serve as a central arena for the implementation of ecological citizenship.
Given the profound political, economic, social, and cultural impacts that the climate crisis and
natural disasters exert on human societies and the global community, the distinctive role of so-
cial studies education lies in cultivating ecological citizenship and enabling learners to analyze
their structural causes while developing active and responsible civic perspectives [13]. The sub-
ject areas within social studies—social science education, geography education, and history ed-
ucation—independently and collectively offer substantial potential and strong interdisciplinary
interconnectedness for engaging with the climate crisis and hazard literacy.

Discussions of natural hazards and disaster preparedness in the Korean social studies curric-
ulum are traced back to the National Curriculum Guidelines period (1945-1954) during and
after the Korean War, where early content emphasized practical ecological stewardship such as
reforestation and water conservation. The term natural disaster first appeared explicitly in the
3rd National Curriculum (1973-1981), and environmental pollution and safety education gained
attention through the 5th curriculum revision. Although hazards and disaster preparedness were
addressed through community-based learning approaches in the 6th and 7th curriculum peri-
ods, relevant content was considerably reduced in the 2007 and 2009 revisions. The 2022 revised
curriculum marked a turning point by acknowledging the COVID-19 pandemic, climate crises,
and ecological transitions as key societal shifts requiring responsible social and educational
response. As a result, social studies in the most recent version of the national curriculum incor-
porates themes of community, peace, human rights, cultural diversity, climate crisis response,
sustainability, and ecological sensitivity, indicating a paradigm shift toward positioning disaster
and climate education as an essential dimension of citizenship education rather than a peripheral
topic [13,14].

Korean scholarship in social studies education has called for a shift in disaster and climate edu-
cation, from knowledge transmission toward critical thinking. Disaster education should enable
students to understand causal relationships and scale, connect hazards to underlying social struc-
tures, and move beyond government-centered responses to cultivate agency and accountability
among learners. Recent scholarship expands this perspective by emphasizing the need to address
socially constructed disasters rooted in inequality and institutional failure [15], to incorporate
historical memory, loss, and reflective engagement into disaster education [16], and to highlight
how climate change intersects with human rights and equity, asserting that children and youth—
who directly experience climate-related harm—must be empowered to recognize and claim their
rights [13]. These discussions align with the Anthropocene perspective, which frames climate
change not as a natural cyclical process but as a human-driven geological epoch, compelling crit-
ical reflection on responsibility, power, and justice [5,17].

In light of these evolving discourses, ecological citizenship emerges as a comprehensive frame-
work integrating the cognitive, normative, and practical dimensions of disaster and climate edu-
cation. However, existing scholarship in social studies education tended to emphasize conceptual
and normative discussions, with limited attention to cross-disciplinary structural patterns across
subfields. Therefore, this study seeks to empirically analyze how discourses on the climate crisis,
hazards, and disasters are structured within and across the sub-disciplines of social studies, and
to identify the convergences, divergences, and epistemological orientations that shape how social
science, geography, and history education construct and prioritize these themes.

hittps://doi.org/10.63737/jhl.25.0043 | 4
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Methods

Data collection and selection
To analyze how the scholarship of Korean social studies education has addressed the concepts

of climate crisis, hazard, and disaster, this study first selected nine major journals across three
subject areas of social studies education - social science, history, and geography — choosing three
from each area (Table 1). All nine journals are indexed in the Korea Citation Index (KCI) and
exhibit impact scores ranging from 1.37 to 2.31, indicating their status as leading journals within
the field.

The search terms “climate crisis,” “hazard,” and “disaster” were selected to reflect the conceptu-
al framework of ecological citizenship guiding this study. “Climate crisis” captures the structural
framing of climate change as a systemic condition shaped by human activity [5,13]. “Hazard”
corresponds to the hazard literacy discourse, which situates risk within broader social and po-
litical contexts [1,2]. “Disaster” refers to concrete crisis events and the institutional and civic re-
sponses they involve [7,8]. Collectively, these terms functioned as a conceptual search framework
to identify scholarship addressing the structural, cognitive, and practical dimensions of climate-
and disaster-related issues within social studies education.

The selection of the articles proceeded through a three-stage screening process. First, using
the search functions provided by the Research Information Sharing Service and the KCI, the
researchers searched articles published in the selected journals using the terms climate crisis,
hazard, and disaster. This initial search yielded a total of 342 articles published between 2002 and
October 31, 2025. Second, the titles, keywords, and abstracts of all initially screened articles were
manually reviewed, and only those studies closely related to social studies education, taking into
account their educational content and implications, were specifically selected; technical studies
focusing primarily on disaster phenomena, such as GIS-based disaster systems, climate index
modeling, and hazard mapping without clear educational orientations were excluded from the
analysis. Third, through this screening, 39 articles were identified as the final dataset for analysis,
consisting of 13 in social science education, 10 in history education, 16 in geography education.

The relatively limited number of articles within each sub-discipline reflects the current schol-
arly context in which climate crisis and disaster discourses are gradually expanding as a critical
agenda within social studies education. Accordingly, the findings of this study can be interpreted
as exploratory insights into the prevailing discursive tendencies in Korean social studies research.

Table 1. Data selection

Subject area Journal Collected  Excluded  Selected
Social science Social Studies Education 21 16 5
Research in Social Studies Education 24 19 5
Theory and Research in Citizenship Education 27 24 3
History History Education Review 26 25 1
Studies on History Education 30 26 4
The Korean History Education Review 25 20 5
Geography Region and Geography 63 61 2
Journal of the Korean Geographical Society 95 94 1
The Journal of The Korean Association of Geographic and 31 18 13

Environmental Education
Total 342 303

w
O
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Methods of analysis

Research trend analysis

This study examined publication year, research methods, and research participants as the pri-
mary elements of the trend analysis. Publication year was categorized based on the year indicated
in each article. Research methods were classified into theoretical/literature studies, quantitative
studies, qualitative studies, and mixed-methods studies. Research participants were coded into
seven categories: elementary school students, middle school students, high school students, uni-
versity students, pre-service teachers, in-service teachers, and unspecified. When a single study
involved multiple participant groups, each group was treated as an independent case for analysis.

Latent Dirichlet allocation topic modeling

To identify major themes across the collected literature, this study employed LDA topic mod-
eling using R 4.5.1 and RStudio 2025.05.1+513. Abstract texts from the selected journal articles
were preprocessed and transformed into a document-term matrix. LDA is a probabilistic topic
modeling technique that infers latent thematic structures by estimating word distribution across
documents [18], and is widely used to uncover hidden patterns in large text corpora. The opti-
mal number of topics (k) for each sub-discipline was initially examined through hyperparameter
tuning and model-fit diagnostics [19]. In topic modeling, increasing the number of topics may
lead to excessive fragmentation or thematic overlap; in the present study, where each sub-dis-
cipline included approximately 10 to 16 articles, setting more than three topics resulted in a
noticeable decline in semantic distinctiveness. Accordingly, beyond relying solely on statistical
indicators, this study conducted qualitative reviews of high-gamma (y) documents for each topic
to assess interpretability and coherence [20]. Based on this combined evaluation, a two-topic
structure was determined to most clearly and cohesively represent the discursive landscape of
each sub-discipline.

Semantic network analysis

To complement the LDA results, a SNA was conducted to examine the structural relationships
among key terms. Abstract texts were segmented into sentences, nouns were extracted using
KoNLP, and stopwords were removed. Pairwise word co-occurrence within each sentence was
then calculated, and word pairs with a frequency of three or more (n > 3) were used to construct
the network [21]. Degree centrality and eigenvector centrality were computed to identify influ-
ential terms. While degree centrality reflects the number of direct co-occurrences, eigenvector
centrality captures the influence of connected nodes and is therefore effective in identifying core
semantic concepts [22]. The Louvain algorithm was applied to identify cohesive semantic com-
munities within the network. Although the Louvain algorithm is widely recognized for its effec-
tiveness in optimizing modularity in large-scale networks, it is also useful in small-corpus analy-
ses such as this study, as it enables the categorization of subthemes based on structural cohesion
among keywords while minimizing subjective researcher intervention [23]. In particular, the
clusters derived from the Louvain algorithm were employed as a triangulation tool to examine
whether they exhibited structural coherence with the results of the LDA topic modeling, there-
by enhancing the stability and reliability of the analytical findings. Subsequently, representative
keywords and centrality patterns within each cluster were examined to interpret the underlying
semantic structure. When appropriate, high-gamma documents within the corresponding LDA
topics were additionally reviewed to refine and substantiate topic interpretation [24].

While statistical text analysis techniques such as topic modeling generally yield more stable
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results in larger corpora, the sample size of this study (N = 39) may limit the scope of interpre-
tation. To mitigate potential analytical instability arising from the limited corpus, this study
employed both LDA and SNA in parallel. While LDA was used to identify latent thematic
structures, SNA examined the relational configuration among key concepts, thereby providing
complementary insight into the structural context in which topics are formed. In addition, the
optimal number of topics was determined through model-fit diagnostics, and qualitative review
of high-gamma (y) documents was conducted to enhance the interpretive and conceptual validi-
ty of the findings [24].

Results

Results of the research trend analysis
An analysis of the 39 selected studies revealed the following distribution by publication year.

The earliest studies appeared in 2009 and 2010, and a small number - typically one or two per
year - continued to be published in the years that followed. There has been an increase marked
by the publication of three studies in 2019, and a notable surge in related scholarship has been
observed since 2022, the year in which the national curriculum was revised and officially an-
nounced. Eight research articles were published in 2022 (20.5%), five in 2023 (12.8%), four in
2024 (10.2%), and three in 2025 (7.7%), indicating a steady accumulation in recent years (Table 2).

Regarding research methodology, theoretical discussions and literature reviews constituted the

Table 2. Descriptive results

Category Criteria n %
Publication year 2009 2 5.1
2010 2 5.1

2011 1 26

2012 0 0.0

2013 2 5.1

2014 1 26

2015 3 77

2016 0 0.0

2017 1 26

2018 0 0.0

2019 3 77

2020 1 26

2021 3 7.7

2022 8 20.5

2023 5 12.8

2024 4 10.2

2025 3 7.7

Methodology Theoretical/literature review 34 87.2
Quantitative 4 10.3

Quialitative 0 0.0

Mixed-methods 1 26

Focus Elementary school education 7 17.9
Middle school education 3 7.7

High school education 2 5.1

University/teacher education 0 0.0

Professional development 1 26

Not specified 26 66.7

Subject area Social science 13 333
History 10 257

Geography 16 41.0
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majority, accounting for 34 articles (87.2%). Quantitative studies represented four articles (10.3%),
and one study (2.6%) employed a mixed-methods design. No qualitative studies were identified.

In terms of research focus, 26 articles (66.7%) did not specify the backgrounds or contexts
relevant to their scholarly, practical, or policy implications. By school level, studies focusing on
elementary education were most common (7 articles, 17.9%), followed by those concerning
middle school (3 articles, 7.7%) and high school education (2 articles, 5.1%), indicating a decline
in related research as the school level increases. No studies were conducted within the context of
university-level teacher education, and only one study (2.6%) addressed professional develop-
ment for in-service teachers.

Opverall, these findings suggest that research on climate crises, hazards, and disasters within
social studies education has relied primarily on philosophical discourse and exploratory inquiry
rather than on empirical investigations with clearly defined research contexts.

An analysis of the publication trends across the three subject areas - social science, history, and
geography - reveals distinctive patterns in the emergence of discourse related to climate crisis,
disasters, and hazards within the umbrella field of social studies education. The timing and distri-
bution of studies in each field indicate how these themes gradually developed into recognizable
areas of inquiry.

Regarding social science education, the first study appeared in 2010, proposing progressive di-
rections for citizenship education in response to energy—climate issues [25]. In 2015, three stud-
ies addressed topics such as the Eulchuk-year Great Flood and disaster, safety, and hazard-pre-
vention education in elementary social studies [14,26,27]. However, research did not continue
for several years thereafter. Since 2023, publications have increased again, and by 2025, studies
began to address diverse topics, including critical reviews of the theme of “development and con-
servation,” responses to social disasters, and explorations of human rights education for climate
change adaptation [6,13,15].

When it comes to history education, the earliest works were published in 2009, examining is-
sues such as disaster management and taxation during the Great Han Empire and the occurrence
of flood disasters in historical China [28,29]. In 2011, a study explored Jeju’s Mosulpo region as
a Japanese military site through the lens of dark tourism and historical learning [30]. Research
increased again in 2022-2023, including studies on disaster education in history, with two and
three publications, respectively [16]. However, following a single publication in 2024 that exam-
ined premodern war history learning based on Joseon-Jurchen-Manchu relations, no studies
were published in 2025, indicating a recent decline [31].

In terms of geography education, research in the field concentrated in specific periods. Initial
discussions began in 2010, followed by a surge of studies in 2019 that examined elementary stu-
dents” perceptions of natural disasters, Japanese disaster-prevention education, and implications
of the Anthropocene [32-34]. Research was most active in 2022, with a series of studies on nat-
ural hazards as a theme for geography education, overcoming misconceptions in climate change
education, and developing instructional resources for teachers [35-37]. However, no publications
appeared in 2023 and 2025, suggesting that the momentum was not sustained.

Taken together, discussions on climate crisis, hazards, and disasters began to emerge across the
field of social studies education around 2009-2010 (Fig. 1). However, the absence of sustained
research activity in subsequent years implies that these topics did not yet constitute a stable or
prominent scholarly discourse within Korean social studies education at that time. A noticeable
increase occurred in all three sub-fields around in 2022-2023. This shift appears to correspond
with the 2022 revised national curriculum, which explicitly identified the COVID-19 pandemic
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Fig. 1. Publication period and distribution of articles by field.

and accelerating climate and ecological change as key drivers for curricular reform and empha-
sized the need for educational capacity to respond to such global challenges [3,4]. Accordingly,
the post-2022 expansion of research indicates that discourse on hazards, disasters, and climate
crisis has begun to take shape as an emerging and meaningful scholarly agenda within Korean
social studies education.

Latent Dirichlet allocation topic modeling results

To examine how research on the climate crisis, hazards, and disasters is structured across the
three disciplinary domains of social science, history, and geography, LDA topic modeling was
conducted. By extracting and comparing the major topics and the top ten high-probability key-
words associated with each topic, the analysis aimed to identify shared and divergent thematic

Table 3. Topics with the highest beta values by subject area

No. Social science History Geography
Topic 1 Topic 2 Topic 1 Topic 2 Topic 1 Topic 2
beta beta beta beta beta beta
1 Climate Citizen History Region Education Climate
0.0726 0.0296 0.0678 0.0188 0.0892 0.0596
2 Change Perspective Narrative Discussion Natural disaster Change
0.0513 0.0251 0.0239 0.0154 0.0283 0.0503
3 Response Politics Problem Management Research Society
0.0229 0.0237 0.0189 0.012 0.0238 0.0258
4 Era Disaster Disaster Occurrence Geography Learning
prevention
0.02 0.0237 0.0189 0.012 0.0204 0.0211
5 Proposition Catastrophe Peace Land Analysis Issue
0.02 0.0207 0.0164 0.012 0.0193 0.0176
6 Learning Issue Reflection Flood Content Utilization
0.02 0.0163 0.0127 0.012 0.0182 0.0176
7 Environment Development Consciousness Locality Disaster prevention Student
0.02 0.0163 0.0127 0.012 0.0170 0.0176
8 Energy Safety Humanity Approach Environmental Based
education
0.0172 0.0163 0.0114 0.0103 0.0170 0.0153
9 Research Sustainability Description Natural disaster Textbook Human
0.0125 0.0149 0.0114 0.0103 0.0159 0.0141
10 Analysis Hazard Learning Plague Process Earth
0.0143 0.0134 0.0114 0.0103 0.0159 0.0141
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patterns across subjects and to characterize the distinctive discourse orientations within each
domain (Table 3).

Social science education

In the social science subject area, keywords such as climate, change, response, citizen, and pol-
itics showed high beta values, indicating dominant semantic themes. Topic 1 includes studies
emphasizing the growing importance of ecological and climate-oriented learning and the re-
structuring of social science education content to address environmental transformation [13,25]
(Table 4). Topic 2 characterizes research that frames hazards, disasters, and social catastrophes
within structural and civic contexts, highlighting themes of preparedness, sustainability, political
responsibility, and Education for Sustainable Development (ESD) [6,15]. Notably, the presence of
terms such as citizen and sustainability indicates a conceptual shift toward understanding climate
and disaster not only as environmental events but as matters of civic agency, ethics, justice, and
public responsibility.

History education
In history education, keywords included history, narrative, disaster, reflection, and region, sug-

gesting a focus on disaster as a historically embedded human experience. Topic 1 encompasses
studies that critically reinterpret historical narratives by foregrounding disaster, human resilience,
and reflective inquiry within Anthropocene and peace education framings [5,16] (Table 5). Topic
2 highlights research exploring region-specific hazards, historical disaster responses, and so-
cio-economic impacts of large-scale events such as plagues and major floods [28,29]. Keywords
such as narrative, reflection, and humanity demonstrate the disciplinary emphasis on mean-
ing-making, memory, and ethical judgment in understanding societal responses to catastrophic
events.

Geography education
In geography research, keywords such as education, natural disaster, geography, textbook, Earth,

and student were central, reflecting an instructional orientation grounded in spatial reasoning,
environmental systems, and hazard preparedness. Topic 1 includes studies analyzing curriculum

Table 4. Topic modeling results of social science education research

No. Topic label Key terms No. of studies
1 Reconstructing Social Studies Learning for Climate, change, response, era, proposition, 7
Climate and Ecological Change learning, environment, energy, research,
analysis
2 (Citizenship, Disaster Preparedness, and Sus- Citizen, perspective, politics, disaster preven- 6
tainability Education for Hazard and Crisis tion, catastrophe, issue, development, safety,
Response sustainability, hazard

“No. of studies” indicates the number of studies assigned to each topic.

Table 5. Topic modeling results of history education research

No. Topic label Key terms No. of studies
1 Reconstructing Human Narratives and Reflection History, narrative, problem, disaster, peace, 5
on Disaster in History Education reflection, consciousness, humanity, de-
scription, learning
2 Historical Inquiry into Regional Disaster Patterns  Region, discussion, management, occurrence, 5
and Responses land, flood, locality, approach, natural disas-
ter, plague

“No. of studies” indicates the number of studies assigned to each topic.
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Table 6. Topic modeling results of geography education research

No. Topic label Key terms No. of studies
1 Natural Hazard, Disaster Preparedness, and Envi- ~ Education, natural disaster, research, geogra- 8
ronmental Education Based on Curriculumand  phy, analysis, content, disaster prevention,
Textbook Analysis environmental education, textbook, process
2 Climate Justice, Anthropocene-Based Social Issue Climate, change, society, learning, issue, 8
Inquiry, and Climate Change Education utilization, students, based, human, earth

“No. of studies” indicates the number of studies assigned to each topic.

documents and textbooks to evaluate environmental and disaster prevention education frame-
works and instructional scaffolding [33,37] (Table 6). Topic 2 addresses the role of geography in
supporting inquiry into climate justice, Anthropocene perspectives, and global environmental
ethics [34,36]. Terms such as Earth, textbook, and utilization reflect the field’s alignment with sys-
tematic content organization, geographic literacy, and applied learning.

Semantic network analysis results
SNA was conducted to examine how key concepts co-occur and form structural meaning re-

lationships within the selected corpus. Whereas simple frequency counts reveal how often terms
appear, SNA identifies how concepts are relationally connected and positioned within a meaning
system [20]. Centrality measures indicate how strongly a term is connected to others in the net-
work; a higher centrality value suggests that the term functions as a semantic hub in the overall
discourse [22]. This approach allows analytical insight beyond surface-level keyword occurrence
by revealing how climate, environment, and disaster-related concepts are structurally organized
within disciplinary discourses. In this study, SNA was applied to the three disciplinary subfields:
social science, history, and geography. Its results were compared with the LDA topic modeling
outputs to determine how climate crisis and disaster-related discussions are reconstructed within
educational meaning systems [24].

Social science education
The semantic network in the social science education subfield demonstrates an integrated dis-

cursive structure centered on the nodes education, society, and climate. These nodes exhibit the
highest degree centrality and eigenvector centrality, indicating that climate and disaster discourse
in social science education is mediated through the dual axes of educational practice and social
structure rather than framed solely as an environmental issue (Fig. 2).

Community detection using the Louvain algorithm identified multiple modular clusters based
on edge density. The first cluster is organized around climate, which shows high degree centrality
and includes nodes such as propose and integration. This cluster maintains multiple cross-cluster
connections with education and society, suggesting that climate discourse occupies a structurally
mediating position within the overall network. In the second cluster, education displays the high-
est overall degree centrality in the network. The close connections among education, citizen, and
politics form a discursive domain linking public responsibility and civic education. A third cluster
consists of change, response, and learning, forming a practice-oriented semantic domain. Notably,
nodes that were not prominent in the LDA results emerge here. The presence of elementary_stu-
dents and local_community indicates that climate discourse is structured around specific learner
groups and local contexts. The inclusion of case-based and contextual references (e.g., human
rights education, Jamsil) further suggests an emphasis on situated pedagogical practice. In the
fourth cluster, society shows relatively high connectivity and links sustainability, development, and
ESD discourse with both educational and climate-related discussions.
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Fig. 2. Semantic network analysis result of social science education research.

When compared with the LDA results, the node response is simultaneously connected to cli-
mate, change, and learning, occupying a structural intersection between climate discourse and
practice-oriented learning discourse. This relational configuration exhibits conceptual similarity
to the thematic coupling identified in LDA Topic 1. Furthermore, the tightly connected structure
among society, education, citizen, politics, and sustainability reflects a discursive framing of the
climate crisis in terms of civic agency and sustainability, corresponding to the thematic tendency
observed in LDA Topic 2.

History education
The semantic network in the history education subfield reveals an integrated discursive struc-

ture centered on history and education. These nodes exhibit the highest degree centrality and
eigenvector centrality within the overall network (Fig. 3).

The Louvain algorithm identified several modular communities within the network. The first
cluster is organized around education, which exhibits high degree centrality, and includes nodes
such as textbook, humanity, narrative, and reflection. This cluster forms a discursive domain in
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Fig. 3. Semantic network analysis result of history education research.

which climate and disaster issues are reconstructively interpreted within historical narratives and
textbook contexts. In the second cluster, history shows the highest degree centrality in the entire
network. The connections among disaster, discussion, transition, and ecology indicate that disas-
ters are examined within the broader contexts of historical transformation and ecological change.
The third cluster includes awareness, war, learning, and peace, forming a value- and perspec-
tive-oriented discursive domain centered on war, peace, and historical consciousness. Notably,
elements such as Joseon and Yeojin, which did not appear prominently in the LDA analysis, are
included in this cluster. This suggests a semantic structure in which specific historical cases are
employed to foster educational reflection on issues of war and peace. The fourth cluster consists
of occurrence, region, and flood, reflecting an empirical line of inquiry into disaster history, such
as flood occurrences in particular regions (e.g., mid_lower_stream). The fifth cluster includes
land, construction, management, and royal_palace, representing an independent niche research
strand focused on changes in land conditions and spatial management within specific historical
contexts.

In relation to the LDA findings, the first cluster centered on historical narrative and reflection,
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along with the second and fourth clusters related to historical disasters and regional responses,
exhibit conceptual differentiation similar to the thematic structures identified through LDA.
However, the SNA results provide additional analytical insight by structurally visualizing rela-
tional and spatial subdomains—such as the third cluster centered on war, peace, and historical
awareness, and the fifth cluster focused on land and management—that were relatively less
prominent in the topic modeling results.

Geography education
In the geography education subfield, education and climate exhibit the highest degree centrality

and eigenvector centrality, while student, society, and natural disaster function as additional hubs
within the network (Fig. 4). This pattern indicates that climate and disaster discourse in geog-
raphy education is structured within an educational framework centered on learners and social
dimensions rather than confined to the physical characteristics of natural hazards.

Community detection using the Louvain algorithm identified four modular clusters. The first
cluster is organized around education, which shows the highest degree centrality in the network,
and includes student, teacher, and knowledge. This cluster forms a pedagogically oriented do-
main that addresses climate and disaster issues from the perspectives of learners, teachers, and
knowledge construction, reflecting a practical concern with classroom implementation. The
second cluster is centered on climate and includes human, learning, earth, place, citizen, and envi-
ronmental education. This cluster represents an integrated discourse linking climate change with
human-Earth relationships and place-based perspectives. It reflects an expansion of inquiry to-
ward climate justice and Anthropocene-oriented frameworks that situate climate change within
relational and spatial contexts. The third cluster comprises society, economy, sustainability, envi-
ronment, textbook, 2007 revision, and middle school, indicating a domain focused on curriculum
and textbook analysis that explores sustainability within broader socio-economic contexts. This
suggests that climate and environmental discourse is institutionally structured at the level of edu-
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Fig. 4. Semantic network analysis result of geography education research.
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cational policy and curriculum design. The fourth cluster includes natural disaster, geography, life,
experience, and children, reflecting a discourse that connects disaster awareness to students’ lived
experiences. The close association among children, life, and experience suggests a tendency to
frame natural disasters within experiential and everyday learning contexts. These nodes, which
were less prominent in the LDA results, highlight distinctive features of geography education,
demonstrating how diverse learner groups and classroom voices are organically integrated within
the network.

In relation to the LDA findings, themes related to natural hazards, disaster preparedness edu-
cation, climate justice, and Anthropocene-oriented issues exhibit conceptual differentiation simi-
lar to the topic structures identified through LDA. At the same time, SNA more clearly visualizes
the relational configuration of the pedagogically oriented domain (Cluster 1) and the integrated
human-place-citizenship domain (Cluster 2), thereby revealing conceptual linkages that ap-
peared relatively simplified in the topic modeling results.

Discussion

This study examined 39 research articles in the fields of social studies education including the
subject areas of social science, history, and geography education that addressed the concepts
of climate crisis, hazards, and disasters. Drawing on LDA topic modeling and SNA, this study
explored how these concepts of ecological education have been discussed within Korean social
studies education scholarship. The findings provide an integrated understanding of how climate
and hazard literacy related topics have been interpreted, framed, and developed across the three
subject areas over time. They also provide meaningful implications for future research, practice,
and policy in ecological citizenship education.

First, the findings revealed that scholarly discourse on ecological citizenship within social stud-
ies education has long been limited, and the observed increase since 2022 appears to be influ-
enced by external factors such as national curriculum reforms and policy changes. The analysis
shows that meaningful academic attention across all three subfields began only after 2022-2023,
coinciding with the 2022 national curriculum revision, which foregrounded climate and eco-
logical change as key educational priorities. This trend suggests that the emergence of climate
and disaster education within social studies is still in its formative stage and has been strongly
influenced by policy and curriculum reform. Furthermore, 87.2% of the reviewed studies were
literature-based, and 66.7% did not specify their research focus, indicating a significant lack of
empirical attention involving classrooms, students, or teachers. The absence of field-based inqui-
ry underscores the limited translation of scholarly discourse into instructional practice.

Second, among the articles published in social studies education journals, a majority of re-
search investigated climate crises, disasters, and hazards as natural phenomena and/or the focus
of quantitative analysis, whereas a few provided connections to education and practical impli-
cations. A substantial number of GIS-related studies were excluded from the initial pool of 342
articles because the focus of this study was not on the technical analysis of disaster phenomena
but on pedagogical engagement for the cultivation of ecological citizenship. Indeed, many of the
excluded articles concentrated on the development of GIS-based disaster systems or climate in-
dex modeling, emphasizing technical or empirical analysis of disaster phenomena, while offering
limited discussion of their connections to citizenship education or curricular contexts. Accord-
ingly, the high rate of exclusion should not be viewed as a methodological limitation but rather
as an empirical indication of a disciplinary divide within geography education between technical
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disaster data and educational practice. This finding suggests an important direction for future re-
search: to explore how the technical capacities of GIS can be translated into instructional models
that support the development of ecological citizenship.

Third, climate crisis and hazard education must be extended beyond the elementary level to
include secondary schools and teacher education. Research trends showed the highest propor-
tion of studies focused on elementary education (17.9%). The SNA results further indicated clus-
tered emphasis on elementary education in social science education and on children and teacher
nodes in geography. These findings reveal an uneven distribution of research across educational
levels. With advancement to higher educational levels and increasing specialization of disci-
plinary content, it becomes essential to enhance the depth of ecological citizenship education
within the social studies curriculum and to implement it in a differentiated manner.

Following the preceding discussion, fostering ecological citizenship within social studies edu-
cation may require an interdisciplinary approach that leverages the strengths of each subject do-
main. The topic modeling and SNA findings revealed specialized disciplinary orientations: social
science education emphasized citizenship, policy, and ESD; history education emphasized narra-
tive, reflection, and human responses; and research on geography education emphasized natural
hazards and human-Earth system interdependence. The differences in discourse across subfields
identified in this study reflect disciplinary identities, but may also indicate a lack of bridge nodes
linking these discourses and a shortage of practice-based empirical research. These differences
suggest that climate crisis and disaster education should not be siloed within a single subject but
instead designed as a multidisciplinary model integrating civic analysis, historical reasoning, and
spatial-environmental understanding such as through project-based learning frameworks.

Finally, social studies education holds significant potential and has a responsibility to cultivate
hazard literacy and ecological citizenship by moving beyond procedural safety knowledge toward
critical, participatory, and justice-oriented engagement. The strong presence of concepts such
as citizenship, politics, narratives, reflection, climate justice, and Anthropocene in the LDA and
SNA results indicates an emerging shift toward understanding climate and disaster realities as
forms of social catastrophe requiring collective decision-making and civic responsibility. At the
same time, integrating these subfield-specific discourses might enable the cultivation of the mul-
tidimensional competencies required for ecological citizenship. From a geographical perspective,
understanding the interdependence of human-Earth systems and the principles of climate jus-
tice provides the cognitive foundation necessary for ecological citizens. From a historical per-
spective, ethical and critical reflection on experiences and narratives of disaster helps to establish
their normative orientation. From a social science perspective, recognizing the climate crisis as
a socially constructed catastrophe and participating in policy decision-making processes fosters
citizens’ agency at the practical level. A coherent and systematic approach to climate and disaster
education in social studies, grounded in the integration of cognitive, normative, and practical do-
mains, may strengthen students” ecological citizenship and support the development of resilient
and sustainability-oriented citizens capable of responding to the challenges of the climate crisis
era.
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