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ABSTRACT

How are schools engaging with adaptation to climate change? A systematic review of 85 publications reporting research on cli-
mate adaptation activities at schools serving students ages 5-18 identifies three pathways of engagement: (1) Schools are places
for teaching and learning about climate change adaptation; (2) Schools experience climate hazards and implement adaptation
responses on their buildings and grounds; and (3) Schools collaborate with the communities they serve, exchanging climate
adaptation information and providing support during climate disasters. Research most often positions schools as teaching and
learning environments, with substantially less attention given to schools’ roles as managers of infrastructure and as members
of their communities. Most publications focus on a single form of school engagement with climate adaptation; only two of the
85 publications reviewed recognize schools as simultaneously engaging in all three pathways. There is also limited attention
to justice in the publications reviewed. More broadly, research on schools and climate adaptation is dispersed across multiple
disciplines and publication outlets, with few attempts to create a cumulative body of knowledge. In combination, these charac-
teristics of the research literature impede recognition of the multiple and potentially synergistic roles schools can play in climate
adaptation. The review concludes with recommendations for the field, researchers, and schools to advance school-based climate
adaptation activities across pedagogy, infrastructure, and community engagement.

1 | Introduction van Nieuwenhuizen et al. 2021). Second, schools function as

more than educational institutions. At many schools, build-

Climate adaptation is widely recognized as a collective chal-
lenge that demands coordinated action across sectors, insti-
tutions, and scales of governance (Chu and Cannon 2021; Shi
et al. 2016). Schools have significant potential to contribute to
climate adaptation because of their positioning at the intersec-
tion of education, local government, and community life. First,
schools offer curricular opportunities for climate change edu-
cation. Educational opportunities to participate in community-
engaged environmental stewardship build students’ capacity to
develop solutions (Monroe et al. 2019), alleviate eco-anxiety, and
help students develop self-efficacy around climate change adap-
tation and mitigation (Pinsky et al. 2020; Schwartz et al. 2023;

ings and grounds are directly exposed to various climate haz-
ards (Callahan et al. 2022), and students come to school with
climate-related trauma, including dislocation due to wildfires or
flooding, increased health concerns such as asthma, and feel-
ings of eco-anxiety (Sanson et al. 2019). Third, schools already
function as community hubs where diverse neighborhood popu-
lations feel like they belong and gather for performances, sports
events, and graduations (Teo et al. 2022). The embeddedness of
schools in communities has been leveraged to address a range
of concerns. Research on “community schools,” that is, schools
that intentionally support communities through services and
community engagement, documents their efficacy in areas such
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as healthcare, housing assistance, and community education
(Maier et al. 2017).

The goal of our review is to assess and synthesize existing schol-
arly research on schools and climate adaptation, delineating the
prevalence, distribution, and types of school-connected climate
adaptation activities. We focus on climate adaptation in human
systems and define it as “the process of adjustment to actual or
expected climate and its effects, in order to moderate harm or
exploit beneficial opportunities” (Intergovernmental Panel on
Climate Change (IPCC) 2022). Adopting this broad definition of
adaptation allows this review to capture the variety of ways that
climate adaptation has been studied in school settings. Climate
and its effects encompass both slow and fast climate impacts,
such as gradual sea-level rise and severe events like extreme
weather and flooding (Van Der Geest and Van Den Berg 2021).
Adjustments can range from creating shade structures in antici-
pation of extreme heat days to developing early warning systems
for fire and flooding. Climate adaptation may also have impli-
cations beyond short-term changes, driving the transformation
of systems towards resilience and justice (Shi and Moser 2021).
Engaging with climate adaptation can mean both implementing
direct adaptation measures and learning about adaptation as a
process.

Our study extends existing review efforts on schools and climate
change in two ways. First, we foreground schools and climate
adaptation in contrast to the bulk of the literature, which fo-
cuses on schools and climate mitigation. A recent scoping re-
view of climate change education research found that fewer
than a quarter of publications even referenced adaptation
measures (Kranz et al. 2022). This mitigation-oriented empha-
sis is evident both in reviews focused on classroom-based cli-
mate instruction (Monroe et al. 2019; Nepras et al. 2022; Radzi
et al. 2022; Rousell and Cutter-Mackenzie-Knowles 2020) and in
those examining climate-related changes to school infrastruc-
ture (Diaz-Lépez et al. 2022). When adaptation does appear, it
is typically treated as a secondary concern and paired with mit-
igation strategies (e.g., Abulibdeh 2024; Kranz et al. 2022; Radzi
et al. 2022; Sibanda and Manik 2023).

Second, our review is informed by education research that rec-
ognizes the multiple levels at which schools engage with climate
change and disaster risk resilience (e.g., Gibb 2016; Rahma
et al. 2024). Gibb (2016) posits that climate change extends to
“every aspect of school life...includ[ing] school governance,
teaching content and methodology, campus and facilities man-
agement, as well as cooperation with partners and the broader
communities” (p. 3). Likewise, Rahma et al. (2024) propose “a
framework comprising schools, families, facilities, and external
communities” and recognize that “[tJhese components work to-
gether to form a collaborative network of [disaster risk reduction]
actions” (p. 12). Both draw on educational theories that frame
schools as systems in themselves and as components of larger
systems. Rahma et al. (2024) build on Bronfenbrenner's (1979)
ecological systems theory, which identifies five nested systems
that constitute a learning ecosystem. Gibb (2016) advocates
for a “whole school approach,” which emerged from the World
Health Organization's Health Promoting Schools Framework
(WHO 1996). A whole school approach aims to embed policies
and practices throughout the entire school community, reaching

every aspect of school life, from governance and teaching to fa-
cilities management and community partnerships (Cavanagh
et al. 2024; Goldberg et al. 2019; Mogren et al. 2019). The key
feature of both framings is that they extend school-based activ-
ities beyond classroom programming to include schools’ social
and physical environments, families and neighborhoods, local
governments, and civic institutions.

Our review is structured to capture this breadth in aspects of
school life potentially relevant to climate adaptation and thus
extends the work of those who used a narrower lens and exam-
ined only a single, specific facet of schools and climate adap-
tation. Some, for example, focus only on the physical impacts
of climate change on schools, encompassing infrastructure,
attendance, and student well-being (Boon et al. 2011; Sheffield
et al. 2017; Venegas Marin et al. 2024). Other reviews target
their focus on adaptation education in early childhood settings
(Spiteri 2023), the intersections between disaster education and
adaptation (Fazeli et al. 2024; Rahma et al. 2024), or the multi-
ple barriers to implementing adaptation education, often within
particular regional contexts, including South Africa (Sibanda
and Manik 2023) and East Africa (Apollo and Mbah 2021).
While each of these publications provides valuable insights,
none offers a comprehensive account of the diverse roles schools
play in climate adaptation. Our approach seeks to characterize
the full range of school-connected climate adaptation activities
that have been studied. Only by adopting this broader lens can
we identify areas of strength, as well as gaps, in the research
literature.

2 | Methods

Following the Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) statement (Page et al. 2021), we
conducted a systematic review starting with a keyword search
in the Web of Science database with our search completed in
October of 2024. Key words included climate adaptation (includ-
ing cognates!') AND schools (including cognates?). In combina-
tion, these search terms identified 1653 unique publications. We
note two potential limitations to this approach. First, the Web
of Science database has a higher representation of natural sci-
ence journals compared to journals in the social sciences and
humanities (Stahlschmidt and Stephen 2020). Because much
education research is characterized as social science, our choice
of database may have skewed our results towards education
research published in climate and environmental journals and
away from climate research published in education journals.
Second, our search criteria excluded articles that do not explic-
itly mention climate change. As a result, articles describing re-
search on school educational initiatives related to hazards, such
as wildfire or flooding, were only included if those hazards were
explicitly linked to climate change.

The abstracts were then reviewed by Authors 1 and 2 to select
the subset of publications that met two inclusion criteria. The
first inclusion condition was that the abstracts needed to explic-
itly mention schools that served children from approximately
ages 5 to 18years old. Specifically, we were looking for abstracts
that mentioned that the study took place at a school site or in-
volved the participation of the school (e.g., teachers, students, or
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administration) within the context of the study. The second in-
clusion condition required that abstracts address adaptation to
climate change. We excluded publications that focused on climate
mitigation, that is, the reduction of greenhouse gas emissions. We
also excluded publications that focused on disasters not connected
to climate change, such as earthquakes. Authors 1 and 2 jointly
reviewed several abstracts to achieve shared understanding of the
inclusion criteria, independently assessed the remaining abstracts,
and discussed abstracts where assessing the inclusion criteria was
difficult. Publications that were review publications, non-English
language, behind paywalls for university researchers, and with-
out abstracts were also excluded. The full text of the remaining
101 publications was then read. At this stage, we identified a third
inclusion criterion: the research had to position schools as playing
an active role in relation to climate adaptation. This means that we
excluded publications that mention schools and climate adaptation
but position schools only as places to access young research sub-
jects, without discussing the roles of schools in climate adaptation.
In total, 16 additional publications were excluded because, follow-
ing a full text analysis, they did not meet the inclusion criteria. The
selection process resulted in a total of 85 publications included in
this systematic literature review (see Figure 1 for an overview of
the publication identification and selection process).

Through an iterative process of reading the full text of a subset
of publications and identifying and refining key themes, we de-
veloped a codebook to assess the prevalence and distribution of
key pathways of schools’ engagement with climate adaptation.
As a research team, we each independently coded the same 15
publications and collaboratively reconciled codes to develop
our final codebook. We then independently coded an additional
15 publications to assess interrater reliability. We achieved an

Initial searches on Removed duplicate
Web of Science > publications
(N=2,584) (n=931)
‘Ide‘ntlfymg Publications excluded
publications based on
abstracts =—=3| based on abstracts
(1=1,653) (=1,552)

Assessing full-text
publications for
eligibility
(n=101)

Full-text publications
excluded from
eligibility
(n=16)

Publications included
in the systematic
review
(n=85)

FIGURE1 | Publication identification and selection process.

interrater reliability of 0.91 using Gwet's AC1 (Gwet 2008). Once
we achieved interrater reliability, we divided the remaining 55
publications among the research team to independently code.

The first parent code in our codebook describes how schools are
positioned in relation to climate change adaptation. Three pri-
mary pathways by which schools engage with climate adaptation
were coded as: (1) Experiencing and adapting to climate haz-
ards; (2) Teaching and learning about climate adaptation; and (3)
Supporting community climate adaptation. For each publication,
we also coded four additional features of the research: the focus of
the data collected; the focus of the intervention (if applicable); the
focus of the evaluation (if applicable); and, the focus of the recom-
mendations offered. The 13 potential areas of focus were: school
grounds, school buildings, teacher knowledge/perceptions, teacher
practices, teacher training, student knowledge/perceptions, stu-
dent behaviors, community knowledge/perceptions, community
action, community training/learning, curriculum formal, curric-
ulum informal, and policy. A final code indicated whether a study
explicitly mentioned that the research concerned justice, diversity,
underserved communities, communities with low socioeconomic
standing, Indigenous communities, and/or Indigenous Traditional
Ecological Knowledge. Descriptive statistics were also compiled
for the 85 publications, including publication year and outlet, type
of research (i.e., real-time empirical, conceptual, modeling, meth-
odological), research methods, climate/disaster hazard focus, level
of schooling (i.e., primary/elementary or secondary), geographic
location of the school, and school/community demographics (see
Appendix A for the complete codebook and Appendix B for the
complete list of publications included).

A core limitation of our approach (and of much of the review lit-
erature on this topic) is the focus on academic publications. Our
analysis documents the prevalence and distribution of research on
climate change adaptation activities in schools rather than of the
activities themselves and likely underreports what is happening
in practice. Moreover, we highlight that the schools that are the
focus of the reviewed research publications are not representative
of all schools. There is no comprehensive, international database
of school-based activities centering on climate adaptation, so the
research literature provides a best available secondary data source.
Another research approach would be to catalog school-connected
climate adaptation activities in either climate or education plan-
ning and policy documents (e.g., Goritz and Kolleck 2024).
However, such an approach would also provide only secondary
data regarding school-based climate adaptation activities.

3 | Results
3.1 | Overview of Included Publications

Publications focusing on schools and climate adaptation first ap-
peared in 2010. The number of publications then grew steadily,
with rates peaking in 2020 and 2021 (Figure 2). The 85 publi-
cations included in the review constitute a very fragmented re-
search literature, spread across 64 different publication outlets,
with four publications as the maximum for any single publica-
tion outlet. Outlets with three or four included articles are the
journals Environmental Education Research (4), International
Journal of Disaster Risk Reduction (4), International Journal of

Wiley Interdisciplinary Reviews: Climate Change, 2026

30f18

BSUSO17 SUOWWIOD SA1IER.D (D! dldke 33 Ag pauseA0B a8 Sao1Le YO 88N JO 3] J0J A1 3UIIUO AB]IA UO (SUO N IPUOD-PLIE-SWLBILIOD AS | IMALe.01]BU1|UO//SANY) SUORIPUOD PUe SWB | 3U) 89S *[9202/80/ET] U0 ARiqiauliuo A3)IM BILI0JIED JO AlSiBAIUN A 0800L 90M/Z00T OT/10p/w00" A3 1M Afe.q1|BUIIUO'SDIM/SIY WO} PAPEO|UMOQ ‘v ‘9202 ‘66LLLGLT



Publications by Year

@

=]

I

N

2010 2011 2012 2013 2014 2015 2016 2017

FIGURE2 | Number of publications by year.

2018 2019 2020 2021 2022 2023 2024 2025

Publications by Geography

25
20
15
10
5 I I I
0 I I l B = = =
g > 5 R "N X' o R
\°Q0 ‘?9? &« QQ\OQ S v@\'{b ¥ (@b QGI} ¥ \ad & 9(\\0
¢ & T R T . R N
S » & ¥ o \‘\e,é & &
& P ¥
o
&

FIGURE3 | Number of publications by geographic region.

Environmental Research (4), Public Health (4), Sustainability
(4), Building and Environment (3), and Science of the Total
Environment (3). The majority of included publications are jour-
nal articles (71, 83.5%), followed by book chapters (9, 10.5%) and
conference proceedings (5, 5.9%).

The reviewed publications showcase that school engagement
with climate adaptation is a global phenomenon, with the larg-
est number of studies documenting activities in Europe (22,
25.9%), followed by East Asia (16, 18.8%) and North America
(14, 16.5%) (Figure 3). Notably, 35 publications (41.2%) focus on
schools in the Global South.? The majority of publications ad-
dress climate change hazards in a general sense (24, 28.2%) or
refer to multiple hazards (22, 25.9%). The most common single
hazard focus is extreme heat (20, 23.5%), followed by flooding
(8,9.4%), sea level rise (4, 4.7%), extreme precipitation (3, 3.5%),
wildfires (2, 2.3%), landslides (1, 1.2%), and drought (1, 1.2%).

Twenty-four publications (28.2%) focus on the secondary school
level (ages 12-18), 23 (27.1%) on the primary/elementary school
level (ages 5-11), and another 23 (27.1%) focus on multiple grade
levels. Fifteen publications (17.6%) do not specify a specific
grade level.

The research methods used across the publications reflect a
balance of quantitative approaches (33, 38.8%), mixed methods
(25, 29.4%), and qualitative approaches (20, 23.5%). Seven publi-
cations (8.2%) do not specify a methodology and were coded as
“other.” The majority of the publications present real-time em-
pirical data (73, 85.9%). A total of 11 publications (12.9%) have a
simulation component projecting future data, and only six pub-
lications (7.1%) were categorized as conceptual or theoretical pa-
pers. In 53 publications (62.4%), the research described includes
some form of intervention, but only 42 publications (49.4%) have
a component evaluating the intervention.
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3.2 | Schools and Climate Adaptation

Three key roles emerged from our assessment of how schools
engage with climate adaptation: (1) Schools are places to teach
and learn about climate change adaptation; (2) Schools are
sites experiencing and adapting to the physical impacts of cli-
mate change; and (3) Schools support climate adaptation in the
communities they serve (Figure 4). The majority of reviewed
publications (54, 63.5%) position schools as places of teaching
and learning about climate change adaptation. Many of these
publications offer curriculum assessments and recommenda-
tions or investigate students’ knowledge of climate adaptation
and risk perceptions. Just over a third of publications (31, 36.5%)
investigate the physical relationship between schools and cli-
mate hazards, whether by assessing physical climate hazards,
such as heat stress, or by evaluating infrastructural adaptations
to school buildings and grounds. Finally, 22 of the reviewed
publications (25.9%) have a community component. Most stud-
ies with a community component examine how schools extend
their reach beyond the student population to include parents and
the community. The community category also includes studies
that assess the role schools can play as disaster relief centers (4,
4.7%). Only a handful of publications position schools as simul-
taneously playing more than one role.

3.2.1 | Schools as Places for Teaching and Learning
About Climate Adaptation

The majority of the publications (54, 63.5%) position schools
as sites of teaching and learning. Of these, 34 focus solely on
schools' contributions to climate change adaptation through
teaching and learning, while the remaining 20 highlight

multiple roles: learning and community (15), learning and
physical impacts (3), and learning alongside both community
and physical impacts (2). Among the 34 publications focused
exclusively on teaching and learning, most (28) address the
knowledge and perceptions of climate adaptation of students
(12), teachers (11), or both (5). Other topics include curriculum
(7), education policy (5), teacher practices (4), and student be-
havior (4). In terms of research methods and data, most pub-
lications (49 of 54, 90.7%) are empirical analyses focusing on
existing data.

Knowledge gaps are a consistent theme across publications
that track students’ and teachers’ knowledge and perceptions
about climate adaptation. For example, Schrot et al.'s (2019)
survey of high school students in Austria and Italy docu-
mented confusion about mitigation and adaptation prior to
a curricular intervention. Likewise, pre-service teachers in
rural Australia were shown to have significant knowledge
gaps related to the impacts of climate change (Boon 2015), al-
though it must be noted that this survey was conducted over
10years ago.

Another common topic across this set of publications is expe-
riential and action-oriented learning (e.g., Caprari et al. 2024;
Leckey et al. 2021; Neset et al. 2020; Pickering et al. 2021;
Schlaepfer-Miller et al. 2023; Trejo-Rangel et al. 2023; van der
Plank et al. 2024). These studies all focus on how to foster
active engagement and critical thinking through hands-on
projects. For example, Schlaepfer-Miller et al. (2023) profiled
the Climate Garden 2085 project, in which students studied
the impacts of climate change on plant species in greenhouses
that simulate varying climate scenarios. Yan et al. (2023)
studied students in California who collected forest data to

O Teaching and learning about climate adaptation
O Experiencing and adapting to climate hazards
O Supporting community climate adaptation

FIGURE4 | Number of publications focusing on the three key roles played by schools in relation to climate change adaptation.
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understand wildfire management in a California region that
had recently experienced wildfires. Through this activity, the
students developed complex systems-thinking skills. Neset
et al. (2020) evaluated a game that engaged high school stu-
dents in Sweden with the opportunity to limit the impact of
climate hazards.

Teaching and learning about climate hazards and adapta-
tion is often presented alongside or integrated with disaster
risk reduction (DRR) or disaster education (e.g., Li et al. 2022;
Nahayo et al. 2018; Nurdin et al. 2017; Pickering et al. 2021;
Selby et al. 2020; Shah et al. 2020; Ueda et al. 2014, 2016; Yildiz
et al. 2024; Zhong et al. 2021). For example, two publications by
Ueda et al. (2014, 2016) described work in Vietnam developing
a general DRR program. Others focused on reducing the risk of
specific disasters, such as Shah et al.'s (2020) research on flood
disaster resilience education in Pakistan. Many of the publi-
cations that position schools as sites for teaching and learning
frame climate hazards as a general category (16) or address mul-
tiple climate hazards (17). Only 19 publications focus on a single
climate hazard, with extreme heat and flooding being the most
common focus (4 publications each).

Studies assessing teaching and learning about climate adapta-
tion provide both baseline data and generate information that
could later inform curricular innovations or policy changes.
For example, Bofferding and Kloser (2015) implemented pre-
and post-tests to show that middle and high school students
in California, U.S., were developing a stronger understanding
of the difference between climate mitigation and adaptation
compared to earlier years, although they still lacked a strong
understanding of adaptive responses. Working with school
teachers in the Kalutara district in Sri Lanka, Rupasinghe
and de Silva Weliange (2024) found that 23% of the sample
had poor knowledge of climate adaptation but over 60% of
their participants were in favor of adaptation and mitigation
action. Thirty-three publications (61.1%) analyze an interven-
tion in the teaching and learning space, over half of which
are curriculum interventions in either formal classrooms (16)
or informal settings (5). Twenty-five of the interventions were
evaluated for their effectiveness. As a group, the publications
offer a range of future recommendations related to teaching
and learning about climate adaptation, focused on formal (32)
and informal (12) curriculum, policy (14), teacher training (8),
and community action (8).

3.2.2 | Schools Experiencing and Adapting to
Climate Hazards

Moving beyond teaching and learning, a second cluster of
publications positions schools as directly affected by climate
change. The most commonly assessed climate hazard in
this domain is extreme heat, but publications also focused
on vulnerability to flooding and other hazards. Publications
in this domain investigate how current or projected future
physical changes impact or will impact school buildings (10),
grounds (4), both (3), and student and/or teacher perceptions,
knowledge, and behavior related to climate impacts and ad-
aptation actions (9). The starting point of many projects was
to document the vulnerability of school infrastructure and

student groups to changing climates. For example, Heberger
et al. (2011) detailed the number of schools that are vulnerable
to coastal flooding due to future sea-level rise in California.
Likewise, Park, Behrer, and Goodman (2020) quantified the
negative impact of projected increases in the number of hot
school days on learning in the United States. Other authors
offered tools for use in adaptation planning, such as develop-
ing and testing methods to visualize vulnerability to heat and
floods (Opach et al. 2020), to characterize the greenness of
schoolyards (van den Bogerd and Maas 2024), and to simu-
late school infrastructure (Baba, Cheong, et al. 2026; Baba,
Ge, et al. 2023).

Publications in this domain also identify and evaluate adap-
tation responses. A high proportion of publications (18) go
beyond assessing vulnerability and test potential adaptation
interventions, both in the technical realm and policy solutions.
The majority assess interventions to retrofit buildings for pro-
jected future increased temperatures. For example, Sanz-Mas
et al. (2024) demonstrated how passive cooling interventions,
like roof insulation and sun protection on windows, enhanced
student comfort, while Lanza et al. (2023) assessed how tem-
perature and shade structures on playgrounds affected the phys-
ical activity of students. Policy solutions are also examined. For
example, Kerr et al. (2019) demonstrated that compliance with
pre-season heat acclimatization guidelines reduced exertional
heat illness events among American high school football ath-
letes. The general conclusion across publications is that techni-
cal and policy interventions have been effective under a range
of climate scenarios and in varied political and social settings.

The publications focused on the direct effects of climate change
rarely refer to the other roles played by schools. Only five of the
31 publications in this category also consider schools as places
for teaching and learning about climate adaptation or recognize
the roles schools can play in supporting community climate
adaptation.

3.2.3 | Schools Supporting Community
Climate Adaptation

The third key way in which schools are positioned in the cli-
mate adaptation research literature is as community-connected
institutions. Of the publications reviewed, 22 (27.1%) intro-
duced a community component. Our definition of community
is expansive, including intergenerational efforts by students to
involve parents and other family members in climate adapta-
tion learning and activities (Li et al. 2022; Manalo et al. 2016;
Walker et al. 2025), as well as initiatives engaging neighbors
(Davies and Hiigel 2021; Meyer et al. 2018), community elders
(e.g., McNamara and Westoby 2016), and government officials
(Verlie and Blom 2022). The review reveals two broad types of
climate adaptation initiatives connecting schools and commu-
nities: those focused on information exchange (18), those posi-
tioning schools as disaster relief centers (3), and one publication
that includes both.

Information sharing is the primary mode of interaction be-
tween schools and communities. Information can flow from
both the school to the community and the community to
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the school. For example, a 2017 school-based intervention to
build capacity to respond to heatwaves in China asked stu-
dents to spread knowledge on climate change and health im-
pacts to their families (Li et al. 2022). Likewise, Caluwaerts
et al. (2021) documented how high schools facilitated data
collection that led to more accurate climate monitoring to in-
form community climate adaptation. Some programs had a
very targeted community audience (e.g., Manalo et al.'s (2016)
research on rice farmers in the Philippines), while others
focused on educating the public-at-large, through events at
neighborhood institutions such as malls, libraries, or houses
of worship (e.g., Lock 2019; Pickering et al. 2021). Information
also flowed from communities to schools. For example, the
Torres Strait Islander communities’ seasonal calendar project
(McNamara and Westoby 2016) brought community elders
together with primary/elementary school teachers and their
young students to document traditional ecological knowledge
on a public mural. The Lentes en Cambio Climatico (LECC)
filmmaking program (Leckey et al. 2021) empowered second-
ary students to interview community members about their cli-
mate adaptation experiences and create films that document
local knowledge of climate impacts.

Beyond information exchange, publications in this domain also
center on schools as relief centers in the face of climate-related
disasters. Only four publications (4.7%) highlight this aspect
of school-community interactions, and all focus on schools in
Asia (China, Indonesia, Pakistan, and Thailand). More specific
research topics within this domain include preparing schools
as shelters, engaging schools as participants in disaster man-
agement planning organized by local communities, and using
schools as conduits for emergency notifications aimed at parents
and families. Two of the four publications present frameworks
for school climate-disaster preparedness: Dania et al. (2022) re-
ported on a survey of teachers and administrators at a village
school in Thailand related to the school's capacity to serve as a
safe space during disasters, and Shah et al. (2020) created a four-
component framework for assessing school preparedness and re-
silience. Notably, none of the publications identify schools as the
initiators of school-community climate adaptation programs.
The school-community connections reported on were most
often initiated by university researchers who created climate
adaptation curricula/initiatives with a community or service-
based learning component. Non-governmental organizations
(NGOs) were also identified as initiating programs connecting
students and community members. These included local envi-
ronmental organizations (Krasny and DuBois 2019; Lock 2019;
Selby et al. 2020), international NGO networks (Chineka and
Yasukawa 2020; Dueiias I Cid and Ochoa I Canigueral 2016),
and research institutes (Manalo et al. 2016). In one case, the
leadership of a small town in Alaska initiated a project and se-
lected the school as a demonstration site to test the efficacy of se-
lective logging and wood-based energy generation as a wildfire
adaptation strategy (Cost 2015). Likewise, disaster preparedness
programs were initiated by local and regional government agen-
cies (Sakurai et al. 2018; Shah et al. 2020; Wu et al. 2019) and an
NGO (Lassa et al. 2023).

The reviewed publications centered on school-community en-
gagement tend to be descriptive and not evaluative. Only nine
publications include an evaluation component, and of these,

only three include a quantitative element to the evaluation.
These are low rates of evaluation compared to the publications
with a learning or physical infrastructure focus.

3.3 | Schools Playing Multiple Roles Related to
Climate Adaptation

The majority of publications position schools in a single role (63,
74.1%), and only 20 publications discuss multiple forms of en-
gagement.* Of these, all include a focus on schools as learning
environments and then introduce either a community element
(15) or a physical infrastructure element (3). Only two publica-
tions include all three roles for schools (again, see Figure 4).

How much these publications go beyond listing multiple roles
to analyzing how activities across roles can reinforce each
other varies considerably. The two publications that position
schools as playing all three roles (Shah et al. 2020 and Verlie and
Blom 2022) offer an instructive comparison. Shah et al. (2020)
acknowledged the multiple roles played by schools but did not
frame them as interacting. Specifically, they analyzed education
sector resilience in the face of flood disasters in Pakistan and
developed an education sector resilience index. The 60 vari-
ables used to create the index address the physical impacts of
floods on school buildings, training for teachers and students,
and the relationships between schools and communities. While
these are all presented as contributing to overall resilience, the
authors did not explore, for example, how adapting to physical
impacts could be the basis of a classroom lesson or how the com-
munity could be included in training programs for teachers and
students. In contrast, Verlie and Blom (2022) showed how learn-
ing, physical impacts, and community engagement interact and
overlap. Their analysis of the bushfires in Australia during the
summer of 2019/2020 documented the effects of smoke pollu-
tion on physical learning environments, classroom conversa-
tions, and student activism to support affected communities
and challenge political leaders. The authors proposed an inte-
grative framework centered on the concept of “climatic-affective
‘atmos-fears™ to examine how the bushfires and smoke, and
the political discourses that were entangled with them, af-
fected classroom climates and student engagement (Verlie and
Blom 2022, 622).

The cross-domain synergy most often recognized in the re-
viewed publications is between the curricular and community
roles of schools. The 17 publications in this group, including the
two publications that consider all three domains, are aligned
in their conclusion that learning in the classroom is enhanced
when it is grounded in a particular community context (e.g.,
Leckey et al. 2021; Walker et al. 2025). Likewise, communities
benefit from school-based initiatives, for example, gaining ac-
cess to community-specific climate hazard data (e.g., Davies
and Hiigel 2021; Krasny and DuBois 2019; Meyer et al. 2018)
and adaptation resources (e.g., Manalo et al. 2016; Pickering
et al. 2021). The five publications that identify schools both as
sites for teaching and learning about climate adaptation and as
adapting to climate hazards also offer examples of synergies.
Lanza et al. (2021) explored how heat impacts can reduce stu-
dents' interactions and connection with nature, which, in turn,
adversely affects classroom and learning behavior. In their
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conceptual overview, Brown et al. (2023) emphasized the impor-
tance of designing physical contexts for learning about climate
change and climate adaptation that promote active engagement
and constructive coping.

3.4 | Schools and Just Climate Adaptation

A key motivation for this review was to explore what the re-
search literature suggests about the potential role of schools in
promoting just climate adaptation. We used an expansive defi-
nition of justice, including explicit mentions of justice, as well as
related concepts, such as diversity, underserved communities,
historically marginalized communities, and Indigenous com-
munities and Indigenous Traditional Ecological Knowledge. In
order to be coded as addressing justice concerns, the text of a
publication had to make explicit mention of this aspect of the
study. We recognize that some publications not coded as men-
tioning justice are informative about underserved communities
or contribute to knowledge about justice and schools in climate
adaptation. Only 16 publications (18.8%) explicitly mention
justice considerations, and few offer sufficient details about
the context of the study to contribute to a structured under-
standing of how schools' engagement with climate adaptation
might differ in ways that address justice for more vulnerable
populations. Among the publications that address justice, some
explicitly focused on the effects of an intervention on a given
population (e.g., marginalized youth; Davies and Hiigel 2021),
but fully half of the 16 publications coded as mentioning justice
considerations offer only an implicit mention of implications
for vulnerable communities. Geographically, these studies
have a wide but sparse geographic coverage, with only a few
studies conducted in developing countries (e.g., Bangladesh).
Those with intentional designs to address inequitable impacts
or target vulnerable populations primarily focused on income
differences; though one study examined storytelling in a com-
munity of migrants (Walker et al. 2025), and another evaluated
climate impacts by race (Heberger et al. 2011). Several studies
emphasized the role of traditional ecological knowledge, and
one employed participatory action research in collaboration
with environmental justice organizations (Meyer et al. 2018).

4 | Discussion and Recommendations

The reviewed research literature underscores that some
schools are already active contributors to climate adaptation.
The schools analyzed engage in climate adaptation primarily
through teaching and learning activities but also by modifying
school infrastructure and facilitating community climate ad-
aptation. By situating schools within interconnected systems
of learning, infrastructure, and community governance, our
findings highlight both the potential breadth of existing school-
connected adaptation efforts and the missed opportunities
created by fragmented research and practice. We identify four
areas for improvement: consolidating across this research liter-
ature, building an evidence base for effective interventions, rec-
ognizing synergies across domains of school engagement, and
attending to just climate adaptation. In each of these areas, fo-
cused attention can accelerate the synthesis of knowledge about
curricular, infrastructural, and community climate adaptation

strategies and support a more vibrant community of practice
across schools.

One significant weakness of the research literature on schools
and climate adaptation is its fragmentation. Relevant publica-
tions are spread across multiple journals and rarely reference or
build on one another. Even the terminology used is an obstacle to
synthesis. Some researchers discussed schools' roles in climate
change adaptation as “disaster risk reduction,” while others
framed it as “climate change education.” The result is a knowl-
edge landscape of mostly stand-alone research and exploratory
studies. To support consolidation, future studies should aim to
build bodies of work. The use of shared frameworks and more
consistent terminology would encourage cumulative knowledge
building. Developing agreed-upon definitions that bridge fields
such as disaster risk reduction, resilience, and climate adapta-
tion would facilitate synthesis and comparison across studies.
Likewise, creating dedicated platforms—such as special journal
issues, research networks, or collaborative databases—could
help consolidate findings, promote cross-referencing, and sup-
port a more coherent research agenda.

Second, advancing research centered on schools and climate
adaptation will require more evidence-based evaluation. As
with adaptation research more broadly (e.g., Hansen et al. 2023;
Hansen et al. 2025), there is limited assessment of the impact and
effectiveness of school-related adaptation programs and inter-
ventions. Just under 50% of the reviewed publications include an
evaluation component. Publications focused on community are
least likely to include an evaluation component (9 of the 22 pub-
lications, 40.9%), compared to 15 of the 31 publications (48.4%)
focused on physical impacts and 25 out of 54 publications (46.3%)
focused on teaching and learning. We recommend that research-
ers prioritize longitudinal and comparative studies that build on
prior work and assess the effectiveness of specific interventions,
with the recognition that generalizability, particularly across
geography, will always be hampered by the need to customize
climate adaptation education and activities to the local context.

Third, our review documents siloed research attention to the three
primary domains of school climate adaptation activity. We note
that this may, in part, be an artifact of the research process and
not characteristic of activities in schools. Pre-identified research
objectives and restrictions on interactions with human subjects
focus and narrow research attention. We hypothesize that more
integration across domains is occurring in schools than is being
documented in the research literature and encourage scholars
to investigate and report on synergies across the three domains.
For example, there are opportunities for researchers to document
how interactions across domains enhance the effectiveness of in-
terventions. Community engagement has been shown to enrich
environmental curricula in ways that benefit both students and
communities (Monroe et al. 2019). More broadly, schools can fea-
ture in research not as isolated sites of intervention but as institu-
tional actors embedded in local adaptation systems, and scholars
who address a wider set of concerns related to schools and climate
adaptation can multiply returns on the effort needed to build col-
laborative relationships with schools.

Fourth, we note that justice arises relatively infrequently in the
publications reviewed and recommend a more explicit research
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focus on schools as potential partners in advancing just climate
adaptation. Schools play a complex role in communities. They
are embedded in social, environmental, and governing networks
and often hold a special place as trusted social institutions (Trust
for Civic Life 2025). This makes schools a potentially powerful
node for community climate adaptation. Schools can function as
access points for resources, information, and services related to
emergency preparedness and climate-resilient infrastructure, in
ways that directly benefit vulnerable populations. They are also
well positioned to connect marginalized and historically under-
served communities to local adaptation planning processes. In
order to advance research and synthesize knowledge related
to the role of schools in just climate adaptation, we encourage
more community-engaged research that elevates the voices of
students, educators, families, and community partners in his-
torically underserved areas. Researchers and educators must
consider whose knowledge is valued, whose voices are heard,
and who benefits from adaptation initiatives.

These four areas of improvement related to academic research
on schools and climate adaptation also have direct implications
for schools themselves. However, the starting point of any rec-
ommendations aimed at school administrators and teachers
must be to recognize that they are already navigating competing
demands on their time, resources, and attention. Proposed activ-
ities must fit within existing time and resource demands or must
be supported by communities, governments, or external funders
who can provide appropriate resources to teachers and admin-
istrators. With that constraint in mind, for schools that want to
begin engaging with climate adaptation, we recommend starting
local. Climate adaptation is, at its core, a local challenge, with
place-specific risks and hazards. We also encourage schools to
explore synergies across their adaptation activities. Changes to
school infrastructure (e.g., planting trees to provide shade) can
provide teachers and students with opportunities to tie learn-
ing about climate change adaptation to implementing adaptive
strategies in school buildings and on school grounds. We urge
administrators to communicate with their teaching staff about
building and grounds decisions and changes made on campuses.
Schools can also be a catalyst for community climate adaptation.
They can leverage their roles as collaborators within communi-
ties to connect people outside of formal learning spaces, thereby
bringing awareness and information about climate adaptation.

The reviewed publications offer additional, more specific recom-
mendations. They reveal a rich and growing landscape of climate
adaptation curricula, ranging from classroom-based instruction
to hands-on, community-driven learning experiences, as well as
novel climate adaptation technologies for school buildings and
grounds. Most suggestions relate to formal curriculum (33 pub-
lications, 38.8%), followed by policy (26, 30.6%), buildings (20,
23.5%), and community engagement (10, 11.8%). However, these
ideas and recommendations too often fail to travel beyond the
contexts in which they were created. Building stronger channels
for sharing work between the academy and schools and across
schools could significantly amplify its reach and impact.

Fragmented, siloed, and too often content to document single
interventions at one school, the field must move towards cu-
mulative knowledge, built on shared frameworks and terminol-
ogy, and tested through longitudinal and comparative studies.

Strengthening conceptual coherence, building an evidence base
for effective interventions, fostering opportunities to leverage
climate adaptation efforts across domains, and prioritizing
community-engaged and justice-oriented research and practice
are necessary to realize the potential of schools as key nodes in
local adaptation systems. Absent such collective commitment,
schools risk remaining peripheral to the broader climate adapta-
tion enterprise.
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Endnotes

! Cognates for climate adaptation include: climate adaptation, climate
change, climate change adaptation, climate, climate resilience, adapta-
tion to climate, climate-smart adaptation, adaptation strategy, environ-
ment, global warming, disaster risk, disaster risk reduction, resilience,
sustainability, or climate resilience.

2Cognates for school include: community school, green school, climate
change education, environmental education, climate change curric-
ulum, global warming education, climate change lesson, K-12 school,
school hub, environment lesson, youth participatory action research,
lesson on environment, teacher, or student.

3As defined by the Evidence Synthesis Infrastructure Collaborative
(ESIC) (Memo: Definition of Global South, n.d.).

4We note that the dominance of research on one type of adaptation
activity may be an artifact of the demands of academic research and
not characteristic of activities in schools themselves. Research often
encourages a narrow focus, and studying more than one role at a time
presents real challenges. A study of school infrastructure and a study
of classroom learning, for example, requires fundamentally different
approaches.
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