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Abstract

Limited reporting of Indigenous-led planetary health education programmes has constrained
efforts to expand planetary health education, in Indigenous communities and beyond, despite
urgent need. Although incorporation of Indigenous knowledge and cultures cannot be
standardised, showcasing successful programmes could reveal good practices and aid replicability.
In this Personal View, we highlight how shellfish toxin education programmes, designed and
organised by the Sitka Tribe of Alaska, reduce local environmental health risks and support

youth in pathways towards careers in planetary health. We describe how programmes build
awareness and understanding of the local environment, environmental and health risks, and
context-appropriate adaptation strategies by centring Tlingit culture and using hands-on activities
that integrate Tlingit culture with western science. Lesson plans and resources created by
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Sitka Tribe of Alaska staff for these programmes are available in the US National Institute
for Environmental Health Sciences Partnerships for Environmental Public Health resources web
database.

Planetary health education

Planetary health takes an integrated approach to merging human and environmental health
that rejects human-centric perspectives and human—environment distinctions and reflects
the knowledge of many Indigenous peoples.1=3 Supporting planetary health requires cross-
disciplinary action at the intersections of the environment, health, and social systems, and
a centring of Indigenous knowledge from which planetary health orientations stem.34
Local socioeconomic, cultural, and environmental conditions and local learning priorities
are included in the Planetary Health Education Framework, developed in 2019-21.°
Additionally, researchers have called for culturally focused and context-specific planetary
health education to facilitate student interest, self-efficacy, and long-term engagement in
tackling ecological crises.>10 This Personal View contributes a detailed account of one such
programme in southeast Alaska.

Centring Indigenous values in planetary health education promotes respectful and

reciprocal relationships with the Earth that align with planetary health’s interconnected,
ecosocial approach. Indigenous knowledge is gathered by observing relationships within

the natural world and is rooted in place.1113 Fundamental values of Indigenous
epistemology include building and nurturing relationships, honouring intergenerational
knowledge transfer, acknowledging metaphysical and spiritual orientations, and respecting
the interdependence between people, places, plants, animals, and natural phenomena,12:14.15
Indigenous epistemology fosters wholeness for individuals and communities and a more
comprehensive and nuanced understanding of place that centres interconnection.10.12.14,16-
21 planetary health education that draws on collective memory and provides hands-on,
place-based learning experiences can help students connect with local ecosystems, learn
land-based practices, and develop a sense of place.10:12.22.23 Fyrthermore, programmes that
celebrate Indigenous cultures, affirm Indigenous sovereignty, and challenge western science
perspectives that overlook Indigenous experiences and accumulated knowledge support
decolonial planetary health.424-27

Through centring Indigenous values, planetary health-related education programmes can
blend traditional Indigenous knowledge systems with western science. Distinctions between
traditional Indigenous knowledge and western science have been extensively studied, with
research juxtaposing intuitive, holistic, subjective, qualitative, and contextual traditional
knowledge with analytical, reductionist, objective, and quantitative western science.328
Recognising the complementary aspects of these perspectives, some programmes have
integrated both. For example, planetary health-related education with Native families

and in Alaska Native communities has combined Indigenous knowledge about plants

with bioexploratory approaches, and used storytelling in lessons on robotics and

computer programming.2%-31 In higher education settings, some programmes have designed
environmental science learning around Indigenous language and culture, and used talking
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circles and land-based pedagogy to promote interconnectedness to human and natural
communities.32-34

Integrating Indigenous knowledge and western science in planetary health education can
facilitate student interest and empowerment. Cultural lessons strengthen the connection
between academic learning and local experiences and make learning more relevant to
Indigenous students.8:3% Programmes that blend Indigenous knowledge and western science
can enhance student engagement and retention of both scientific concepts and traditional
practices and instil confidence that responses to climate crises can have meaningful
effects.24:36-39 programmes that focus on Indigenous perspectives also empower wider
Indigenous communities by strengthening and preserving traditional languages and cultures
and challenging western biases of Indigenous practices.840 These outcomes underscore the
need for more such programmes.

In this Personal View, we describe education programmes organised by the Sitka Tribe

of Alaska (STA) that address local environmental health risks related to shellfish toxins

and encourage lasting interest in planetary health. Planetary health education at a young
age is necessary to introduce future generations to the environmental and related health
issues they will increasingly face.32 However, limited reporting of Indigenous-led planetary
health education programmes means that little information regarding good practice and
relevant resources is available, constraining efforts to expand planetary health education,

in Indigenous communities and beyond, despite urgent need. Although incorporation of
Indigenous knowledge and cultures cannot be standardised, as communities have unique
cultural ties to place,33 showcasing successful programmes created for specific communities
could reveal common practices and aid replicability. We present a detailed description of
the STA’s shellfish-related planetary health education programmes as a model for similar
culturally focused, context-specific programming in other communities. Throughout this
Personal View, we use Indigenous when we reference people and cultures that were present
before European contact in what is now known as the USA. Whenever possible, we
reference individual tribes, cultures, or other groupings of people by their preferred name.

Climate and health risks in southeast Alaska

Present-day southeast Alaska is located on the traditional territories of the Tlingit, Haida,
and Tsimshian people. The region faces pressing environmental and sociocultural issues.
Global warming threatens Tlingit, Haida, and Tsimshian cultural resources such as yellow
cedar (Chamaecyparis nootkatensis),** sockeye salmon (Onchorhynchus nerka),*243 and
shellfish.#* In addition to the ecological disruption of anthropogenic climate change, tribes
in southeast Alaska contend with the legacies of colonial conquest and state-sanctioned
violence, cultural erasure, and land theft.4>-47

Shellfish toxins are a locus for the intersection of envir onmental and sociocultural risks
exacerbated by climate change in southeast Alaska. Paralytic shellfish toxins are among a
suite of toxins produced by harmful algal blooms (HABs) that concentrate in bivalves such
as blue mussels, butter clams, and cockles.** As waters warm, HABs are becoming more
common and widespread, which increases the period during which toxin levels in shellfish
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that are near blooms exceed the threshold for human consumption set by the US Food

and Drug Administration.#8-54 Paralytic shellfish poisoning (PSP) from consuming shellfish
contaminated by paralytic shellfish toxins can be fatal, and there have been over 200
recorded cases in Alaska since 1973, with many more cases probably unacknowledged.5®
This is a major concern among Tlingit, Haida, and Tsimshian people living in the region,

as shellfish are a culturally important food. Shellfish harvesting is widely practised in the
region, shellfish appear as a motif in traditional artwork,>” and shellfish harvesting is

part of traditional food education.>® Because shellfish consumption is culturally important
to them, Tlingit, Haida, Tsimshian, and other coastal Alaska Native people are at elevated
risk of toxin exposure; Alaska Natives have a 50% greater risk of shellfish toxin exposure
compared with non-Natives.>® Disparities in exposure risk translate to disparities in health.
In two coastal Alaska communities, Alaska Natives were 11.6 times more likely to report

a history of PSP than non-Natives, with 20% of Alaska Natives reporting a history of
symptoms.>® Other shellfish toxins (eg, domoic acid and okadaic acid) contribute additional
risks, such as heightened risk of colorectal cancer.5% During 2014-18, the colorectal cancer
rate for American Indian or Alaska Native people in Alaska was over twice as high as for
White people in Alaska.®!

Despite the cultural importance of subsistence shellfish harvesting and related disparities

in exposure risk and health, non-commercial shellfish are not included in the State of
Alaska’s toxin monitoring activities. To fill this gap in public health risk prevention, the STA
founded a consortium of 16 Alaska Tribal Governments in the Gulf of Alaska called the
Southeast Alaska Tribal Ocean Research network (SEATOR) in 2014 to serve as a regional
environmental research and monitoring partnership. Among other environmental research,
the SEATOR consortium organises shellfish toxin testing of subsistence harvesting sites

in communities across southeast Alaska to provide near real-time information about local
shellfish toxin levels.52 Throughout the year, each tribal partner collects shellfish samples

at key subsistence harvest sites and ships samples to the STA Environmental Research Lab
(STAERL) for toxin testing. Testing results are publicly shared on the SEATOR website and
used by tribal partners and subsistence harvesters to reduce exposure risks.

Supporting careers in planetary health

To educate youth about Tlingit culture, the southeast Alaska environment, and
environmental health risks, including risks of shellfish toxin poisoning and safe shellfish
harvesting practices, the STA organises shellfish-related planetary health education
programmes for elementary (ages 5-10 years), middle (ages 11-13 years), and high school
students (ages 14-18 years), and an internship programme for high school and university
students. The high school and internship programmes were launched in 2016, and the
elementary and middle school programmes in 2022. Programmes have been funded by the
US Environmental Protection Agency’s Indian Environmental General Assistance Program,
the AmeriCorps Vista Program, the Biomedical Learning and Student Training Program

at the University of Alaska Fairbanks, the Rural Alaska Students in One-Health Research
Program at the University of Alaska Southeast supported by the US National Institutes

of Health, and the US National Institute of Environmental Health Sciences. Some of this
support is grant-based, which can have implications for programme sustainability and
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direction, but programmes have so far been consistently funded, and decision making and
governance lies with the STA. The STA’s programmes centre Tlingit culture and traditions
and use hands-on activities that integrate Tlingit culture and western science to enhance
student engagement and learning. Programmes are directly tied to Tlingit people because the
STA operates exclusively on traditional Tlingit territory, but similar themes are present for
Haida and Tsimshian peoples.53

The STA’s planetary health education programmes support pathways to careers necessary
to prepare for and respond to emerging environmental and health risks. Alaska Natives

are under-represented in the staff who track, assess, and facilitate responses to shellfish
toxin risks in southeast Alaska. Less exposure to science and engineering fields, and

lower graduation rates among Alaska Natives compared with other ethnic groups, combine
with education requirements to restrict opportunities for tribal citizens to be recruited to
local environmental science positions.®4 Financial barriers and family obligations, limited
mentorship, curricula that seems impractical and irrelevant to Native communities’ needs,
coursework that is geographically inaccessible, and cultures within the earth and health
sciences that favour western science perspectives and exclude others discourage Indigenous
students from pursuing planetary health-related careers.55 Cultural discontinuity and an
emphasis on multicultural differences and assimilation in formal education might also
undermine Indigenous student empowerment and contribute to social isolation.%6 By
providing students with mentors and tying lessons to culturally important issues, the STA’s
planetary health programmes support students’ self-efficacy, interest, and persistence in
fields relevant to planetary health.57.68 Although a higher degree is not necessary to be

an environmental or cultural steward, the STA’s programmes show students that there are
multiple ways to see and to be such a steward and support pathways to careers in science as
one option.

In presenting the STA’s shellfish-related education programmes as an example of culturally
focused and context-specific planetary health education programmes, we draw on methods
used in similar environmental education research, including document analysis and co-
writing with staff responsible for planning and implementing the education programmes.5°
Our writing team comprised STA staff responsible for designing and managing shellfish
toxin education programmes, and academic partners supporting these programmes and
research related to these programmes. STA staff on the writing team compiled educational
materials and resources, analysed these documents for themes and related patterns, and
added new information from their own experiences with the programmes. From this

review and analysis, STA staff drafted detailed descriptions of programme objectives and
implementation and, together with academic partners, identified how programmes address
immediate community health risks and promote interest in and access to careers in planetary
health. Similar co-analysis and co-writing methods have been used in community research
in other Indigenous communities to assess health-supporting programmes.*C The funding
sources played no role in study design, analysis, writing, or decisions to submit for
publication.
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The Sitka Tribe of Alaska’s shellfish-related planetary health education
programmes

In the sections that follow, we discuss how the STA’s shellfish-related planetary health
education programmes support student learning and long-term engagement in planetary
health topics through inclusive teaching practices that centre Tlingit language and culture.
The STA has a Cultural Resources Department that houses a ten-person cultural and
education staff, in positions such as Traditional Arts Instructor, and implements most of the
STA’s education programmes. The shellfish-focused education that we share in this Personal
View is a collab oration between the STA’s Cultural Resources Department and Resource
Protection Department that brings together cultural, education, and shellfish biotoxin experts
employed by the STA.

Elementary school Culture Camp

The STA’s elementary school programme, called Culture Camp, introduces elementary
students to culturally important environmental and health issues, including HABs and
shellfish toxins. To highlight the environment’s central role in Tlingit culture and interest
students in their local environment, the week-long summer programme focuses on Tlingit
vocabulary, art, and history. Field trips include a shellfish harvest and nature walks to
introduce students to local plant species and intertidal organisms and how they relate to
Tlingit culture and traditional foods. In Tlingit art projects led by local artists, students
make bracelets that represent the water cycle, a weave that depicts the marine food

web, and a bentwood box inspired by a beach walk. In other activities, students learn

the Tlingit and English names of tidal organisms through a picture matching game, and
about pollution, drivers of HABs, and the valuable ecosystem services shellfish provide

(eg, removing excess nitrogen), by tracing a clam’s nutrient filtration journey through
multiple environmental exposures. The programme integrates traditional knowledge and
western science as University of Alaska Southeast and STA staff lead interactive scientific
demonstrations and lessons on shellfish and plant identification and the cultural significance
of each species. Students learn where plants and other culturally important foods are located,
and harvest plants for teas, jams, and other foods to share with their families.

By introducing young students to the environment’s central role in Tlingit culture, the
elementary school programme has supported community awareness of local environmental
issues and encouraged lasting interest in planetary health topics. Family member
engagement in activities is high, and many Culture Camp students participate in the STA’s
middle and high school programmes.

Middle school programme

The STA’s shellfish-related planetary health education programmes include a semester-long
programme at a middle school in Sitka, and the programme was recently expanded to
middle schools in Hoonah and Juneau, where it is run by the Hoonah Indian Association
and the Central Council of the Tlingit and Haida Indian Tribes of Alaska respectively.

This programme was developed to complement and bridge elementary and high school
programmes, and is the first education programme available to most students that focuses
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on HABs, shellfish, and PSP. Students volunteer into the programme, and lessons are
delivered by the STA, Hoonah Indian Association, and the Central Council of the Tlingit and
Haida Indian Tribes of Alaska staff, with input and assistance from local teachers. Middle
school education activities continue the emphasis on Tlingit culture from the Culture Camp.
Lessons similarly engage students through interactive activities that combine traditional
knowledge and western science. During the first half of the semester, students learn about
phytoplankton, HABs, and PSP through activities such as the identification of phytoplankton
using microscopes and the collection of phytoplankton samples with a plankton net tow.
During the second half of the semester, the curriculum focuses on shellfish and shellfish
toxins. Activities include shellfish identification, field trips to collect shellfish samples and
conduct a shellfish biomass survey, and in-class shellfish dissections and presentations on
shellfish toxin testing procedures, including how to interpret and communicate shellfish
toxin reports. Lessons also cover other topics important to the local environment and

Tlingit culture, such as salmon, herring, and local flora. The cultural significance of the
environment contextualises each of these activities. Tribal elders feature as regular guest
speakers to explain the origins, meaning, and importance of the environment and traditional
foods.

The middle school programme has included the option for students to participate in a
research study assessing pre—post programme changes in shellfish toxin risk perceptions and
behavioural intentions related to shellfish harvesting and consumption and toxin exposure
risk reduction. Research activities include surveys and interviews. Preliminary data indicate
that lessons have increased awareness in students of HABs and paralytic shellfish toxins,
interest in shellfish harvesting, and intent to check toxin levels on the SEATOR website
before harvesting.

High school Clam Camp

The STA’s high school Clam Camp builds on the broader planetary health education offered
in elementary school, and focuses exclusively on subsistence shellfish harvesting topics,
including HABsS, shellfish toxins, and environmental conditions that increase toxin exposure
risks. Clam Camp involves three days of lessons that students opt into during the school
year at three Sitka high schools. As with the elementary and middle school programmes,
Clam Camp blends Tlingit culture and western science through activities aimed to reduce
toxin exposure risks and build interest in planetary health-related fields. Primary activities
include data collection and laboratory research that highlight the techniques behind HAB
monitoring and toxin testing while emphasising the cultural importance of subsistence
shellfish harvesting. Field trips mimic field research, and include microscopy to identify
algae that cause shellfish toxins, and shellfish identification, sampling, and dissections.
Local experts lead discussions on topics such as environmental conditions behind HAB
formation, local organisations’ roles in PSP risk reduction, toxin-level data comparisons
between years and across harvesting sites, and human health implications of different toxin
levels. Activities focus on understanding, analysing, and acting upon real data. For example,
students participate in a simulation where they are given information about HABs and
species-specific toxin levels in a southeast Alaska community and, using this information,
must make decisions about exposure risk and risk communication. As part of Clam Camp,
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the STA has also organised tours to introduce students to the research conducted at STAERL
and highlight careers available with the STA and partner organisations, including the

Alaska Department of Environmental Conservation, the National Oceanic and Atmospheric

Administration’s National Centers for Coastal Ocean Science, and the University of Alaska.

In the past two years, over one hundred students participated in Clam Camp, which is a large
number considering that Sitka’s population in 2021 was 8407.70 Teachers view Clam Camp
as a success, both in terms of reducing risks of toxin exposure and supporting pathways

to careers in planetary health. Teachers report that the knowledge students retain informs
recreational shellfish harvesting behaviours and how students talk about harvesting with
their families (personal communication). For example, students might share information
about toxin testing resources that are available in the community. Teachers also report that
Clam Camp lessons complement classroom activities and increase students’ exposure to
environmental science topics (personal communication).

High school and university student internship programme

The STA offers a full time, paid summer internship programme for high school and
university students that encourages leadership and advocacy around culturally important
planetary health topics. As with other STA planetary health education programmes, the
internship programme promotes inclusive learning through activities and projects that
integrate Tlingit culture and western science. Interns can assist in lesson design for the
elementary school Culture Camp, and monitoring of the Klag sockeye salmon weir, which is
a major source of salmon for traditional harvest. Interns also work with STA staff to design a
research project related to one of the STA’s core environmental research areas: shellfish
toxins, ocean acidification, fisheries, brownfields and pollution, and cultural resources.
Interns are paired with a mentor to support them in this research, and are encouraged

to present their research at regional conferences, including the Alaska Marine Science
Symposium, the SEATOR workshop, and the Southeast Environmental Conference hosted
by the Central Council of the Tlingit and Haida Indian Tribes of Alaska and the STA.7%
Interns also participate in general staff activities, which offers further opportunities to learn
professional skills and gain exposure to environmental science careers.

Discussion

This Personal View highlights how shellfish toxin education programmes designed and
organised by the STA address local environmental health risks and support students’
self-efficacy and engagement in planetary health topics, including pathways to careers

in planetary health. Limited reporting of planetary health education programmes that are
outside of health-care professions and institutions and, particularly, limited reporting of
programming that centres Indigenous cultures, represent a knowledge gap in planetary
health education programming.>:72 This gap offers an opportunity to design new, culturally
focused and context-specific programmes. The STA’s shellfish-related planetary health
education builds on science education that incorporates Indigenous cultures in personalised
and localised learning.624 Through centring Tlingit culture and practice, the STA
programmes blend traditional knowledge and western science in activities that include art
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(eg, the bentwood box project), storytelling (eg, lessons from elders), experiential learning
(eg, field trips and nature walks), and hands-on data collection (eg, net tows and shellfish
surveys). By leveraging varied learning strategies and activities that integrate Indigenous
knowledge and western science, programmes support student agency in considering multiple
perspectives and career pathways related to planetary health.3® Through integrating multiple
ways of knowing, the STA programmes problematise privileged forms of science and

offer a more pluralistic and responsive vision of science—an approach to equity-oriented
science learning that some science education scholars argue requires greater attention.”3:74
Moreover, by centring pressing societal challenges that disproportionally affect minoritised
communities, this case illustrates what Lee and Grapin propose as “future approaches”

to science and science, technology, engineering, and mathematics (STEM) education that
promote “justice in STEM education and society broadly”.”

The STA has shared educational materials with partners across southeast Alaska and
supported the expansion of programmes to additional communities to facilitate region-wide
replication of planetary health education programmes. STA staff have gained experience in
the design, planning, and implementation of planetary health education activities and have
created a large inventory of educational materials and curricula. Lesson plans and resources
for these activities are available on the National Institute for Environmental Health Sciences’
Partnerships for Environmental Public Health resources database.’® Research components of
the middle school programme also offer opportunities to identify generalisable insights and
inform programme expansion. In recent interviews with environmental managers responsible
for shellfish toxin testing across southeast Alaska, conducted as part of related research,
environmental managers perceived education programmes as crucial to reduce risks of toxin
exposure and support safe harvesting practices.”’ Environmental managers also stressed the
need for education programmes in smaller and more remote communities where subsistence
shellfish harvesting is most widely practised. By sharing materials and best practices, the
STA aims to support similar education opportunities across southeast Alaska, particularly in
smaller and more remote communities underserved in investment and programming.
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