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The State of Climate Education

Studies have indicated climate literacy remains low across the 
U.S. K–12 system, with Virginia receiving a failing grade in 2020 
(NCSE 2020). As of 2020, Virginia was one of only six states that 
had not adopted Next Generation Science Standards (NGSS) or 
the National Research Council (NRC) framework for K–12 
Science Education Framework (NCSE 2020).

While a few states have or are in the process of adopting 
 climate-related standards, it remains unclear how the issue will 
manifest in the classroom (State of New Jersey Department of 
Education 2020; Monk 2022; Maryland State Department of 
Education 2023; Michigan House 2023; Branch 2023; U.S. 
Congress 2024). “A few state standards promote the false narra-
tive that the existence, cause, and seriousness of climate change 
are a matter of debate among climate scientists” (NCSE 2020). 
For decades, various stakeholders have aimed to influence sci-
ence curriculum, with the fossil fuel industry intentionally cast-
ing doubt on the causes of and consensus surrounding 
anthropogenic climate change (Supran and Oreskes 2017; 
Supran, Rahmstorf, and Oreskes 2023). Researchers found that 
many state science standards did one or more of the following:

1) Promoted a false narrative,
2) Failed to address climate change directly in the 

classroom,
3) Muddied the scientific consensus on climate change, 

and
4) Missed opportunities to inspire hope (NCSE 2020).

In August 2023, the Florida Department of Education 
approved the adoption of PragerU resources to teach social sci-
ence. PragerU is a U.S. nonprofit “focused on changing minds 
through the creative use of digital media” (PragerU 2023). A 
variety of climate-denying videos exist in their portal, elevating 
common scientific myths surrounding the causes and conse-
quences of anthropogenic climate change (Waldman 2023; 
Shepherd 2013). Concerns persist that other states will follow 
suit, resulting in increased confusion about climate facts.

Given these obstacles, high demand for climate literacy exists 
within the K–12 system, but working with Virginia educators 
reveals that many lack the content knowledge or teaching 
resources to effectively communicate the science, present the 
risks, or offer solutions to address the climate crisis (NCSE 2020).  
Educators also need professional education about climate change, 
as many have never had a course on the topic (Bloom 2021; 
Plutzer et  al. 2016; Henderson and Drewes 2020; Lehtonen, 
Salonen, and Cantell 2019). Up-to-date teaching resources and 
easy-to-understand case studies on the topic may strengthen 
one’s ability to integrate the topic into and across curricula.

While some states offer location-specific resources for climate 
change education (NOAA 2022; Rutgers University 2022), no 
repository for many other states, including Virginia, currently 
exists. The Virginia Geographic Alliance (VGA 2024) is a non-
profit organization that promotes geo-literacy by providing effec-
tive professional development programs that enhance the 
teaching and learning of geography and supports climate change 
literacy. Geography offers an opportunity to bridge the gap 
between social studies and natural and environmental science 
content.

Chesapeake Bay Climate Institute

The Virginia Geographic Alliance’s Chesapeake Bay Climate 
Institute addresses intersectional climate concerns including 
rising seas, saltwater intrusion, species migration, and infrastruc-
ture challenges (USGCRP 2023). Research indicates that local, 
active experiences have a significant impact on learning (Morris 
2020). Place-based learning is interdisciplinary, situating people 
and places and drawing on the interconnection with nature 
(Woodhouse and Knapp 2000). Since 2019, the Virginia 
Geographic Alliance has supported professional development 
programs aimed at increasing climate literacy, introducing par-
ticipants to the issue of climate change through guest lectures, 
hands-on outdoor learning opportunities, and visualization tech-
niques. The multi-day institute culminates with a field experience 
to Tangier Island, a historic Bay community on the front lines of 
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anthropogenic climate change that will likely become one of the 
first sites of U.S. climate refugees (Scientific American 2015).

The intentional decision to immerse educators in situ, with 
the Chesapeake Bay, enhances educators’ sense of place and con-
nection to academic content. As a result, the knowledge and skills 
are transferable and replicated with respective learning commu-
nities and classrooms. This place-based connection to content 
provides personal context and connection to concepts taught in 
the classroom, deepening teachers’ understanding of climate 
issues and enabling them to foster a connection between their 
students and the Bay.

Climate education encompasses many complex dimensions, 
drawing on all forms of educational techniques (Stevenson et al. 
2020; Fauville et al. 2020; Rooney-Varga et al. 2020) across all 
disciplines and grade levels. The experience at the institute on 
Virginia’s Eastern Shore created opportunities for participants 
to talk with individuals and communities on the front line of 
climate change, fostering critical thinking and personal connec-
tions and allowing learners to better understand complex con-
cepts, develop problem-solving skills, and cultivate a sense of 
agency while considering impacts and solutions (Morris 2020).

Educators from divergent disciplinary backgrounds, includ-
ing Earth Science, Environmental Science, Human Geography, 
History, Mathematics, Chemistry, Special Education, Ecology, 
Communications, Graphic Design, Political Science, English, and 
Music, have participated, brainstorming and developing lessons 
relevant to their student populations and standards of learning. 
Cross-disciplinary collaboration has provided fruitful discussion 
related to teaching climate change across subject areas and grade 
levels. Interlocking climate change to various disciplinary content 
areas has enabled educators and students to better understand 
how the climate crisis affects so many aspects of society.

The experience also fosters creativity, as educators grapple 
with teaching climate change while avoiding the term. For exam-
ple, in a history class, students may focus the climate discussion 
on redlining, the Dust Bowl, or the Little Ice Age (Plumer and 
Popovich 2020; Hoffman, Shandas, and Pendleton 2020; NOAA 
2018; Mann 2002). Marine biologists may focus on how ecosys-
tems adapt or evolve in the face of environmental change (NOAA 
2019). Business curricula may focus on how extreme events 
impact economic well-being or infrastructure investments 
(NCEI 2022; Deloitte 2022; Allen and Allen 2019; Sanderson and 
O’Neill 2020; Hsiang et  al. 2017). Participants used the geo- 
literacy framework to design classroom activities, and three les-
sons are presented as part of this symposium:

• Climate Change and Animal Habitat: Investigating the 
Chesapeake Bay

• Analyzing the Effect of Impervious Surfaces on Flooding
• Dissolved Oxygen and Climate Change

The Geo-Literacy Framework

The geo-literacy framework aims to build geographic literacy 
through the three I’s: Interactions, Interconnections, and 
Implications. Understanding the dynamic physical and cultural 
forces that interact across our world, geo-literacy is essential for 
addressing the challenges of the 21st century. The National 

Geographic Society Geo-Inquiry Process is a five-step method 
designed to address a local issue (National Geographic Society 
2017). Students first formulate a question (Ask). The question 
must be linked with a local issue. Students then collect data 
(Collect); data may be qualitative or quantitative, formal or infor-
mal. The next steps of the Geo-Inquiry Process are Visualize and 
Create. Depending on the grade level, students may draw mental 
maps or use ArcGIS to help organize and communicate their 
data. The final stage is important: Action. Students use the new 
knowledge to develop some type of action or project (Oberle 
2020; Schell, Mohan, and The Instructional Materials and 
Professional Development Committee 2013).

Expanding Beyond the Chesapeake Bay

While exploration often centers on places far away, local explo-
ration significantly impacts the learning environment, scaling 
information to the region, nation, and world. What one person 
sees is only part of the story (Meinig 1979), and local, place-based 
exploration empowers participants to ask questions, develop new 
and challenge old hypotheses, explore novel information, and 
form new perspectives (Krakowka 2012; Mehta and Fine 2019; 
Jose, Patrick, and Moseley 2017; Bliss 2016). The Chesapeake 
Bay Climate Institute integrated the social and environmental 
science context, while also allowing for the development of cur-
ricula for a variety of other content areas.

Often, individuals discuss climate as there and their issues.
There Issue: Pakistani flooding occurred over there.
Their Issue: The heat wave in the Pacific northwest really 

impacted those people.
Local storytelling creates empathy while inspiring people to 

act (Bennett 2013). Through the local exploration at the 
Chesapeake Bay Climate Institute, geographic inquiry contextu-
alizes climate stories as neither there nor their but rather here in 
the Chesapeake Bay, and today. Such linkages can be expanded 
to larger scales. Estuaries all around the world are experiencing 
similar impacts of acidification and habitat modification. People 
who live in coastal environments—whether Miami, Tangier 
Island, or Bangladesh—experience flooding, erosion, and future 
retreat. Scaling knowledge provides an avenue for educators to 
discuss climate change as both there and here, us and them, 
together. Such discourse empowers learners to think about the 
topic of climate change within disciplinary silos but also integrate 
across curricula. The issue of climate change does not need to 
be a distant topic; the Chesapeake Bay Climate Institute contex-
tualizes the causes, impacts, and solutions for participants.

Conclusion

Integration is needed in science education, where standards of 
learning often compartmentalize topics without consideration 
for how other course material beyond the original, narrow scope 
may intersect with other disciplines. The lack of integration 
across science and “non-science” courses is problematic yet offers 
opportunity. Addressing and solving the climate crisis requires 
integrated approaches across disciplinary silos and localized, 
compelling experiences empower stakeholders to take climate 
action. Climate change is ultimately about people—our 
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communities, health, economies, lived experiences—coping with 
a warming planet, preparing for the next storm, and reducing 
greenhouse gasses in the atmosphere (Kwauk and Winthrop 
2021; Project Drawdown 2022). Through local experiential 
learning, educators may increase climate knowledge and analyt-
ical skills and share these experiences with their local commu-
nities and student populations. Climate change is not a there or 
their issue, and we hope that the learning materials establish 
examples through which educators may integrate the topic of 
climate change into curriculum.
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