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BNZ LTER Engaging K-20 Students and 
the Public in Scientific Investigations

• Ecologists

• K12 educators –
formal and informal
• Youth: K-20 students

• Community Members

• Alaska Native tribal and traditional
• councils

Santa Ana College Students Research Immersion Arctic Harvest: Public Participation in Scientific Research



Key Arctic and Earth SIGNs 
Project Characteristics 

• Have an evolving model that addresses:
• Access
• Equity
• Empowerment

• Significant Ingredients
• Multiple knowledge systems
• Hands on learning
• Systems Thinking – Earth as a system – Holistic 

view
• Establishing a strong sense of community (social 

cohesion)
• Relevant to and based in community 
• Action oriented 



28
Arctic and Earth       

SIGNs  workshops 
delivered

415
formal and informal 

science educators and 
community members 

trained

1394
students engaged in climate change 

learning using Arctic and Earth SIGNs 
activities

Educator and community 
member workshops by the 
numbers 2017-2018

IMPACT



Reach map for Arctic and 
Earth SIGNs long-term 
community projects (Blue) 
and pre-service teachers 
(purple) reached through 
the Climate Change and My 
Community Course and Pre-
service Teacher Workshops, 
2016-18.



6
Subject Matter Experts             

(SME) connected

15 
Classrooms connected to  
SMEs across urban and 
rural Alaska on a topic 

related to each classroom’s 
GLOBE research

228 
Students interacting in real-time with  
SMEs discussing research of mutual 

interest and learning about each 
others’ science journey

Meet the Scientist Sessions     
by the numbers 2016-2018

IMPACT



Participants Presentations at Conferences : Nine 

2018 GLOBE Learning 
Expedition in Ireland

2018 UAF Symposium



Self efficacy in leading a cross-cultural climate research and action 
project with youth  involvement pre- and post-surveys

p = 0.001



Youth Self Efficacy in Science : Response to Survey Questions 



Youth Participants

• 65% reported increased overall knowledge of 
scientific method

• 52% reported increased knowledge of earth 
systems  

• 69% reported increased knowledge about 
climate change topics



Publication

• Spellman, K.V., E.B. Sparrow, M.J. Chase, A. Larson, 
K. Kealy. 2018. Connected climate change learning 
through citizen science: an assessment of priorities 
and needs of formal and informal educators and 
community members in Alaska. Connected Science 
Learning 1(6): 1-24.



Thank You
Alaska GLOBE 
Collaborators: E. Sparrow, K. Spellman, C Buffington, C. Keill, GLOBE Implementation 
Office at UCAR, Alaska School Districts, Alaska Schools, 
Funding: NASA, NSF, Arctic and Earth SIGNs, Winterberry, Bonanza Creek LTER, Alaska 
EPSCoR, The International Arctic Research Center

Arctic and Earth SIGNs 
Collaborators: Elena Sparrow, Malinda Chase, K. Spellman, et al. University of Alaska 
Fairbanks; Association of Interior Native Educators; GLOBE Implementation Office; 
NASA Langley Research Center Office of Education; NASA  Goddard Space Flight Center 
Cryosphere Branch; North Slope Borough School District and other school districts; 
Kenaitze Indian Tribe; 4-H Alaska; Santa Ana Community College MESA; Goldstream
Group; NASA Science Mission Directorate STEM Activation Collective, 345 
community/citizen scientists
Funding: NASA Science Mission Directorate, 
Bonanza Creek LTER, The International Arctic Research Center

Winterberry 
Collaborators: K. Spellman, C. Mulder, E. Sparrow, J. Shaw, D. Cost, S. Stanley, C. 
Villano, L. Parkinson, C. Buffington, 409 citizen/community scientists
Funding: NSF Advancing Informal Science Learning, Bonanza Creek LTER



Winterberry and Fostering 
Science Updates + 

introducing 
Warming the West

Christa Mulder, Katie Spellman, Elena Sparrow

LTER Symposium, March 11-12 2019



Winterberry Update, Year 2

Ecological Research Question: 

• How do shifts in climate affect the 
fate of ripe berries and timing of 
berry loss from plants in fall and 
winter across Alaska?

Local Question: 

• Why are our berries changing?

Cit Sci Research Questions:

• Can the contributory model of citizen 
science be supplemented to increase 
diversity of participation and social-
ecological resilience outcomes? 



Winterberry Monitoring Across Alaska

Prickly rose 
(Rosa acicularis)

Highbush cranberry 
(Vibernum edule)

Lowbush cranberry
(Vaccinium vitis-idaea)

Crowberry
(Empetrum nigrum)



Designing for personal relationships and alternative 
learning frameworks

Basic Highly Supported Highly Supported &
Storytelling

Winterberry - Arctic Harvest Study Design



Year 2 Numbers for 2018-2019

1080 participants

• 28 communities

• 68 site + species 

combinations



Some of our new communities

Nanwalek Holy Cross

Scammon Bay
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A Natural History of Berry Loss: preliminary results
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Crowberry

Date (in 2017-2018)

Percent of 
berries 
remaining on 
the plant over 
fall and winter 
by species and 
region. Each 
dot 
represents an 
average of 20 
plants.

Regions: 
Tundra
Interior 
Boreal                                
Southern 
boreal                                     
Temperate 
rainforest
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Designing for diverse learners: 
Storytelling-based citizen science learning 



A new model for citizen science delivery



A new model for citizen science delivery



Designing for stewardship action



Preliminary data: Learning study



Meet Madalynn

• First grader in Shishmaref, 
Alaska

• Member of the Climate 
Heroes After School Group

• Winner of the first prize at 
the Alaska State Science 
and Engineering Fair with 
her Winterberry project!!!

Photo: L. Villano



• Science education program designed for youth in 
care ages 11-16 
• Foster care
• Care of relatives
• Group home

• No experience needed



Why have a separate program for 
youth in care?
• Kids in foster care face 

obstacles in attending 
summer camps

• Positive focus on the future

• Safe environment with 
other kids who understand 
their circumstances

• Interacting with a range of 
people passionate about 
what they do

• Power of doing science and 
solving problems

Learning how to track snowshoe hares



Examples of Barriers to Access

• Lack of transportation

• Lack of gear

• Lack of documentation

? ?



What do kids get out 
of it?

• Increase in self-confidence

• Increase in self-efficacy

• Making new friends

• Consider new careers and 
options

• Meet potential mentors

• Obtain useful skills

• Build resumé



How does this build 
resilience in our community?

Dr. Justin Olnes –
mammal tracking

Jamie 
Hollingsworth –
permafrost drilling, 
drones

Dr. Elena Sparrow 
– soils and insects Dr. Teresa Hollingsworth 

– forests

Matt 
Cameron 
– birds 
and 
mammals

We use an underused 
resource: people who like kids 
and are passionate about 
science



Orientation 



Daily structure

• Centering exercise

• Morning Circle / PI 
announcement

• Science Activity

• Games

• Lunch / PI 
announcement

• Science activity

• Closing circle – felt 
landscapes, kudos



Saturday: Sharing Day



Weaving our Strengths Together

Natalie and James explain what the Bonanza 
Creek Science Adventure Camp did for them



Attendance
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Foster Science Expansion!
TWO camps in 2019:

• Bonanza Creek Science 
Adventure Camp: June 17-
21

• Denali Science Adventure 
Camp: June 1-3

NEW Opportunities:
• Junior Counselors: 

experienced campers age 16 
or older

• Kids from Nenana?





Collaboration with artist Megan Wood



Structure of each chapter

General Structure

• Opening image 

• Critter Story

• Human story

• Science behind the 
stories

• Resolution

Mulder & Chase Chapter

• Little cranberry plant

• Dene woman picking 
berries

• Impact of climate change 
on phenology; trophic 
mismatches

• More investment in 
preservation; sharing via 
Facebook; commercial 
berries?


