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Biodiversity conservation in regions like the Amazon requires a new
generation of leaders equipped with both environmental awareness and
applied geographic skills. Geography education is uniquely positioned to
build this capacity. | argue for deeper collaboration between educators
and conservation practitioners to create dynamic, data-driven curricula
grounded in real-world socioecological challenges. Such partnerships can
empower students to contribute meaningful spatial analyses and
communication products while fostering global citizenship and 21st-
century stewardship. Strengthening the bridge between geography
education and applied conservation is essential for preparing emerging
leaders to navigate the complex, interconnected drivers of biodiversity loss.
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Introduction

The conservation of biodiversity is an international priority, particularly in regions like the Amazon
rainforest which provide global ecosystem services like carbon sequestration (Schipper et al. 2008).
These critical ecosystems are wracked by habitat fragmentation and degradation from land use change
(Wright 2010), direct exploitation of natural resources like unsustainable logging and hunting (Benitez-
Lépez et al. 2017, 2019), and the expansion of infrastructure like highways (Gallice et al. 2019; Griffiths
et al. 2025). The drivers of biodiversity loss are both local and global, and addressing these challenges
will require a new generation of conservation leaders who are both experts in their local environments
and globally aware. Geography education provides the ideal venue for fostering this environmental
awareness while building skills that future conservationists can leverage in their careers.
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Geography education and environmental awareness

The close — and continually growing — relationship between geography education and environmental
awareness was on full display at this year's National Council for Geographic Education conference.
Geography educators from around the world convened to discuss their approaches in the classroom
in an educational landscape that has been wracked by significant changes recently, from the larger
role of technology in the post-COVID era to the enormous influence of artificial intelligence (Al) this
year. Though the environment was not explicitly named in the conference’s theme, it became clear
that environmental awareness was a unifying concept being used by geography educators everywhere
(Rakuasa & Latue 2023). Discussions on active learning drew from case studies on climate change
(Allen 2025; Bloom & De-Chano Cook 2025; Duncan 2025). Examinations of the accuracy of Al
generated content included discussions on the footprint of data centers (Serrano 2025). Lunchtime
lectures focused on infrastructure expansion (DiCarlo 2025) and professional development
opportunities centered conservation of critical ecosystems (McCann 2025).

The critical role that geography education plays in connecting students with the environment has
been well studied, where students can learn key background knowledge on topics like natural
resources and consumption, ground their new knowledge in solutions and action, and build concrete
skills that they could use in an environmental career (Rakuasa & Latue 2023). As this close relationship
grows, itis critical that geography educators continue to adapt curricula and lessons to reflect changing
paradigms in conservation. For example, natural protected areas have been used as fortresses of
conservation for decades to mitigate tragedies of the commons, and land use managers needed to
understand local geography — including habitat connectivity, land use, hydrology, and more — to
design such areas effectively. Now, greater emphasis is put on community-based conservation
systems where Indigenous peoples should retain access to their ancestral lands and accompanying
natural resources, then be empowered to conserve that biodiversity. The greater focus on justice and
people emphasizes the integration of social and ecological systems, and breaks down what has long
been a false dichotomy of environmentalists (Gual & Norgaard 2010). Modern day conservationists
need the same geographic skills they have always needed, plus more that are grounded in this new
paradigm of social sciences (Parsons & MacPherson 2016): skills like place-based interviewing,
participatory mapping, environmental justice, integrating traditional ecological knowledge, and more
that emphasize the connections and nuances of socioecological systems.

Meeting the needs of emerging conservationists

| frequently take students who are emerging conservation leaders into the field in the Amazon to work
on research at the undergraduate level, hoping that this professional development can spark a
passion for conservation and provide the résumé lines that students need to compete for careers in
a packed field. At the same time, my research and the Indigenous communities served by my work
depend upon those students and the results that they produce. For students to be successful in the
field, geography must be so ingrained in them that it is second nature. Maps and compasses may be
the objects of teaching in the classroom, but in the forest they are tools. | have found that students
may be familiar with a range of concepts, but have rarely connected them together. They may have
taken a Geographic Information System (GIS) class and created a map, but have they used a compass
map to actually gather the spatial data with Global Positional System (GPS)? Have they worked with
diverse stakeholders to map landscapes using diverse ways of knowing like local knowledge? Have
they created the maps with a user in mind, then employed their new map to draw inferences?

The applications are clear gaps that | have seen in students’ geography education, but these are
unsurprising given the structure typically needed in the classroom. | recognize that these applied
lessons are usually reserved for undergraduate education; however, adults worldwide are making
decisions about local landscapes every day with all levels of formal education — particularly in rural
areas with high biodiversity.
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Geography educators may be able to partner with scientists and conservation practitioners to
instill this holistic and applied learning. Working on problems and data at the forefront of conservation
and socioecological systems can spark 215t century stewardship (Goodale . 2024) where students feel
a sense of pride and ownership about the environment they have studied. For example, in my work
with Indigenous hunters in the Amazon, | use a variety of spatial data formats, including place-based
interviews, maps from participatory mapping, GPS data of habitats and key ecological and cultural
sites, mammal data tied to space and time, and much more. Much of this data is already open access
and available to educators, but they may not know that it exists or how the different data types tie
together to a larger narrative. By working together, we could create an exciting, dynamic curriculum
that has clear conservation implications and which changes as the data itself does. To be most
effective, we should foster connections to both students’ local environments and the international
multicultural awareness that must accompany global citizens (de Miguel Gonzalez et al. 2018).

Students can add value

Students in geography classrooms — particularly in skills-based courses like GIS — can provide value
to conservation practitioners in turn, which serves to legitimize lessons. Spatial data is often plentiful
and open access due to data sharing agreements mandated by peer-reviewed journals, but that data
may be rarely used. Visualizing data in maps can allow readers to actually engage with inferences
from the data; however, academic researchers are rarely incentivized to communicate with the public
and non-governmental organizations (NGO) are often short on time and funding. Students can learn
while building communications products like interactive maps via ArcGIS Online (ESRI 2018) or
StoryMaps (ArcGIS StoryMaps 2025) while the results of students’ work can be easily incorporated into
websites and reports that inform conservation action. The same may be true for the analysis of spatial
data. For example, participatory mapping data often results in hundreds of hand-drawn maps that
must be digitized — a task that may take a researcher several weeks. Students learning georeferencing
in the classroom could tackle the same task in just one class session, leveraging student effort as a
form of citizen science while allowing them to build skills and contribute to a larger narrative.

Conclusion

Overall, there has never been a greater need for a global public that is environmentally conscious, and
skilled conservation practitioners who will meet the myriad challenges we face. The geography
classroom is the ideal place to foster this connection to the environment and build skills, but we
cannot expect teachers who are often already overworked to come up with the curricula needed.
Conservationists have a priority to also contribute to the continuity of our field, and working with
teachers to build global citizens that are ready to engage in 215t century stewardship represents an
ideal way to meet this need.
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