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Studying  Earth’s Systems 

Indigenous ideology is grounded in examining the interconnectedness 
of all things, a worldview that involves studying each part of our 
environment in relationship to Earth’s system as a whole.  

Earth systems 
research is 
naturally 
synchronous 
with indigenous 
ideology. 



The Statistics 

 Earth System Science and geophysics 
suffer from the lowest minority 
representation of all STEM disciplines.  

 
 Less than .001% of the nationwide 

Alaska Native or American Indian 
population is pursuing geoscience 
graduate degrees.  

The Alaska Native and American 
Indian population is the least 
represented of all minorities in 
science, technology, engineering 
and math (STEM) careers. 



(2005-2011) National Science Foundation 
Arctic Climate Modeling Program, with education 
extension focused on climate impacts on permafrost 
 

(2012-2017) National Science Foundation 
Preparing Responsive Educators using Place-based 
Authentic Research in Earth Systems (PREPARES) 

(2009-2012) National Aeronautics & Space Administration 
The Cryospheric Connection to Understanding Climate 
Change (Cryospheric Connection) 

(2009-2013) U.S. Department of Education 
Uniting Native Indigenous Traditional Education 
and University Science (UNITE US) 

GI Climate Education Programs 



The Arctic Climate  
Modeling Program 

ACMP was created for teachers in the Bering Strait School District, 
an 80,000 sq. mile area supporting 15 schools in rural Alaska. 

ACMP emphasized instruction in a suite of STEM skills that mirror 
those practiced by Arctic climate researchers. 



In many of these remote areas of Alaska, 
scientists had never before been able to 
collect weather data. 

Arctic Climate Modeling Program scientists installed weather 
stations at schools in Bering Strait villages so students could 
collect data useful to university research.  



Teachers and 
students entered 
local weather and 
frost depth data into 

S.N.O.W., an 
online portal 
accessible from the 
ACMP Website. 

Online graphs and 
charts compare 
data from 15 Bering 
Strait villages.  

S.N.O.W. 



One unanticipated outcome was 
the value village residents placed 
on locally collected student data.  

They also downloaded near-real time 
satellite imagery from the ACMP 
website to help others in the 
community determine when local 
weather and sea ice conditions were 
favorable for subsistence hunting. 

Local residents retrieved data 
from school weather stations 
and made it available for the 
entire community.  



Indigenous languages often 
contain action words that reveal 
cause-and-effect relationships 
offering insight into Earth’s 
geophysical processes. 

Including Native 
language terms for 
weather and climate 
in classroom lessons 
increased student 
understanding of 
Earth system science. 



Place-based standard-aligned 
lessons focus on hands-on 
activities, supplemented by 
interactive multimedia to help 
students visualize complex 
scientific concepts.  



Online Professional Development for Teachers  

 

A NASA Global Climate Change Education Program 
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The cryosphere collectively 

describes the portions of 

Earth that are frozen. 

Scientists believe the cryosphere is a key indicator of climate change. 

Parts of the cryosphere (permafrost, sea ice, and snow cover) are 
undergoing dramatic change as a result of recent climate changes. 



Online Professional Development for Teachers  

 

A NASA Global Climate Change Education Program 

University of Alaska Fairbanks 

Geophysical Institute 

Teachers incorporate NASA data on permafrost collected from space, sky and 
underground to paint a picture of how climate changes affect the cryosphere.   

The Indigenous Knowledge Database of Native observations of climate-induced 
change helps triangulate the dramatic changes occurring in the Arctic. 





Scientists and Elders Working Together 



Native Alaskans have made 
observations of the Arctic, 
and interpreted and adapted 
to changes in climate for 
thousands of years. 



After working with standard-aligned, 
culturally relevant, place-based 
instruction on weather and climate, 
K-12 students look for solutions to 
local problems resulting from 
climate changes in the Arctic. 





Parts of the cryosphere (sea ice, snow cover, and permafrost) are undergoing 

dramatic change as a result of recent climate trends. 

Scientists believe the cryosphere is a key indicator of global climate change. 

PREPARES 
 

Preparing Responsive Educators 
using Place-based Authentic 
Research in Earth Systems 

An NSF-ITEST Nationwide Scale-up of 
the Arctic Climate Modeling Program  



In PREPARES, Yupik Alaska Native 
students will work with Native 
Hawaiian students to analyze and 
share climate data unique to their 
locations, model future climate 
scenarios, and devise plans for 
adapting to forecasted changes. 
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PREPARES Core Curriculum is being created 
with scientists and industry experts in both 
Alaska and Hawaii.  



In the Treatment Group, students will learn 
Alaskan Yupik and Native Hawaiian 
language terms for a variety of climate 
processes and then share them with each 
other. Students also will compare and 
contrast their cultural beliefs, and come to 
understand how the community of their 
heritage conducts climate research.  

Yupik Elders dancing with the 
Northern Lights. 

Namakaokaha’i 



• Relies on place-based, standard-aligned 
and culturally relevant instruction 

• Involves students in research that is 
relevant to their local communities 

• Creates pathways for knowledge exchange 
among scientists, Elders, and students 

• Interweaves western and indigenous 
practices and language terminology 

• Incorporates skills used in STEM careers 

• Encourages students to share research 
results with broader audiences and fosters 
local-to-global stewardship 

• Rests on evidence-based methods for 
engaging indigenous students in STEM 
study (tactile lessons, visual activities)  

• Infuses cultural methods of instruction, 
such as story telling, dance, and art with 
data collection, graphing, and inquiry  
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