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“Land Grant Universities have a long and 
successful history of discovering, interpreting 
and applying science to the problems of 
local forest, farm and ranch owners through 
research in applied natural resource sciences 
and engagement by Extension. Climate change 
brings additional challenges and demands for 
new types of information and new approaches 
to communication to help natural resource-
based communities mitigate and adapt. Citizen 
science efforts among researchers, Extension 
and community members are a promising 
approach to meeting this information and 
communication challenge.”
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“An improved understanding 
among the general population 
about what science is and how 
the scientific process works 

is greatly needed. 

Citizen Science programs 
are an important way to 

increase science literacy and 
increase confidence in science 
among the general public.”
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Introduction
By Don E. Albrecht

Director, Western Rural Development Center

The impact of science on our lives is immense. 
Through an improved understanding of disease, 
developments in antibiotics, and improved 
sanitation, science has resulted in our lives being 
healthier and longer. Science has made it possible for 
food production to increase substantially and made 
it possible for us to have clean water. Because of 
science, transportation and communication are faster 
and more extensive. Because of science, our homes 
safer and more comfortable. 

Despite these many benefits, science has come 
under increasing attack in recent years. Recent public 
opinion polls show that the proportion of people 
who distrust science and scientists is growing. This 
is especially true on issues such as climate change, 
childhood vaccinations and genetically-modified 
food. 

The results of reduced trust in science are deeply 
disturbing. Dozens of infants and children in Romania 
died recently as a result of a measles epidemic. The 
number of measles cases in the U.S. has increased 
significantly. Measles is a completely preventable 
disease that was once virtually eliminated. Then, 
false concerns emerged that immunizations lead 
to autism in children. Based on these false rumors, 
many families chose not to immunize their children. 
The outcomes are growing epidemics of measles and 
other diseases.

Despite overwhelming evidence that the climate 
is changing and that these changes are a result 
of human activity, a significant proportion of the 
U.S. population does not accept the results of 
climate science. As a consequence, the U.S. is the 
only country in the world not a part of the Paris 
Agreement intended to reduce Greenhouse Gas 
Emissions and it has been an uphill battle to get 

desperately needed legislation passed. In the 
meantime, growing levels of Greenhouse Gasses in 
the atmosphere greatly imperil human societies.

The causes for the growing distrust of science are 
numerous. The emergence of the Internet and 
social media have allowed misinformation to spread 
widely. At times, this misinformation is intentionally 
promoted by powerful individuals and companies 
that may lose financially from legislative changes.

An improved understanding among the general 
population about what science is and how the 
scientific process works is greatly needed. Citizen 
Science programs are an important way to increase 
science literacy and increase confidence in science 
among the general public. This issue of Rural 
Connections showcases eight articles that present a 
wide range of Citizen Science projects implemented 
by Cooperative Extension from throughout the West. 

The articles include discussions of water quality 
monitoring, tracking climate change, and monitoring 
changes in forest ecosystems. Several of the projects 
involve participants from underrepresented and 
rural populations. The projects occur throughout the 
western region from Alaska and Hawaii to Colorado. 
The results are commendable. It is our hope these 
projects will inspire similar work by other Extension 
Professionals in other areas to further efforts to 
improve science literacy. 

Again, I greatly appreciate the efforts of WRDC 
Assistant Director and Rural Connections editor Betsy 
Newman for her exceptional work.[
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ABSTRACT
Volunteer citizen science program managers can benefit from understanding participant 
activity patterns. It’s helpful for maintaining long-term motivation and for recruiting 
new volunteers to balance attrition. The objective of the study described here is to: 
1) explore citizen science participant patterns, and 2) ask why volunteers leave. These 
results can inform a reflexive space for citizen science program managers and anyone 
considering developing such a program. 

INTRODUCTION
Many University Extension programs rely on volunteers, including Master Gardeners, 
youth development, and citizen science programs. Academic literature, plus my 
personal observations, indicate that understanding patterns of volunteer activity helps 
to improve all facets of volunteer program management: communication, training, 
supervision, continuing education, developing leader-volunteers, demonstrating 
impact, and celebration of accomplishments (see, for instance, Boyd, 2004; Conners, 
1995). 

Two such programs in the West, and the two analyzed in this article, include the 
University of Idaho Extension IDAH2O Master Water Stewards and Utah State 
University Extension Utah Water Watch. The University of Idaho Extension IDAH2O 
Master Water Stewards (IDAH2O) is a single-tier volunteer program. A trained Master 
Water Steward (MWS) can adopt a stream location to conduct regular monitoring with 
relatively unsophisticated protocols and equipment. 

By James P. Ekins, University of Idaho Extension

Analysis of Volunteer Activities

UNIVERSITY EXTENSION CITIZEN SCIENCE 
WATER QUALITY MONITORING PROGRAMS

PICTURED 1-2: IDAH2O volunteers learn how to gather and record water quality data. J. Ekins. PICTURED 3: Utah Water Watch volunteers measuring water results. Utah Water Watch.
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The Utah State University Extension Utah Water 
Watch (UWW) is a two-tier monitoring program. 
Tier One monitoring is almost identical to IDAH2O. 
The Tier Two monitoring uses more sophisticated 
protocols and was not analyzed here. Both programs’ 
workshops are educational with an option to 
volunteer.

BACKGROUND 
Research on volunteer motivation has generally 
proceeded on two tracks. One track seeks 
characteristics of volunteers. The other track, which 
I focus on here, is the production of lists of benefits 
(“reasons”) for volunteering. Altruism is the primary 
argument for volunteering but some scholars insist 
volunteers receive something for their efforts: feeling 
good about making a difference, social networking, 
improved sense of place, and other satisfactions 
(Penner 2004; and Measham, 2008, produced 
a long list). Social norms of praising altruism 
and disapproval of pursuing personal goals via 
volunteering create what researchers call a “social-
desirability bias.” Controlled tests of volunteerism 
are therefore difficult, but there are some research-
based models to predict continued volunteer 
commitment, suggesting that volunteers actively 
weigh volunteering options. 

The study described here adapts Heckhausen and 
Gollwitzer’s (1987) Rubicon model of action phases, 
with help from Azjen’s (1991) Theory of Planned 
Behavior, to better understand how someone 
becomes a volunteer citizen scientist. These models 
tell us that becoming an active volunteer citizen 
scientist requires planning out a series of steps and 
then successfully following through. In IDAH2O and 
UWW, a new participant’s first step into exploring 

volunteer citizen science is to participate in an 
educational workshop. This volunteer’s second 
step is to think about monitoring and maybe even 
to register a stream or pond site with one of the 
programs, which can be done quickly at home. But 
the participant hasn’t actually started monitoring yet. 
The third step is to actively monitor a stream or pond 
for a little while to see how it goes. If it seems to be 
worth the effort, the volunteer will go to the fourth 
step, continually monitoring consistently as long as 
they can. 

METHODS
In our study, participants were divided into “action 
phase” groups based on those four steps: 

• Certified (pre-decisional): engaged in a 
training workshop; 

• With Registered Site (post-decisional): 
registered a monitoring site;

• Active (actional/evaluative): collected data 
and then decided to quit; 

• Consistent (maintenance): monitored more 
than one season/year, or continually. 

In 2016, both programs administered a nearly 
identical survey (online and pen/paper) to ask about 
activity level, using Dillman’s (1991) total design 
survey method to triangulate volunteers’ data upload 
patterns. I tallied the most frequent responses 
about why they quit. I did not inquire further with 
respondents who only “took the workshop for the 
educational opportunity” (pre-decisional action 
stage). Likewise, I did not inquire further about 
persistence with multi-year/consistent respondents.

“The objective of the study described here is to: 1) explore citizen science 
participant patterns, and 2) ask why volunteers leave. These results can inform a 

reflexive space for citizen science program managers and anyone 
considering developing such a program.”
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RESULTS
While total numbers of Master Water Stewards 
(MWS) are increasing, volunteer numbers decrease 
with each action stage. At the end of 2016, there 
were 379 Certified IDAH2O MWS. Thirty percent of 
these had registered a site (n=114). Of those with a 
site, 29% were actively monitoring (n=33). 

Forty five percent (n=15) of the “active” MWS 
consistently uploaded data for at least two years. 
Seventy percent of total MWS (n=265) never 
registered a site after the certification workshop (pre-
decisional). Fifty-five percent of MWS who became 
active, did so for a year or two, then quit being active 
(actional/evaluative). Forty-five percent of active 
MWS (13% of those who registered a site) maintained 
their activity consistently (maintenance). Figure 
1 summarizes IDAH2O action stage participants. 
UWW tracks volunteer participation differently from 
IDAH2O, so I did not attempt a similar activity 
analysis. However, anecdotal communications with 
UWW leadership indicate similar trends. 

From the survey, 10 of 53 complete responses 
from IDAH2O, and 19 of 80 from UWW, indicated 
they participated “strictly for the educational 
opportunity.” An additional group of pre-decisional 
participant (eight IDAH2O, and three UWW) 
respondents indicated they “thought about 
monitoring but never did.” When asked why, these 
participants mostly indicated: 

• Less Spare Time than I thought I would have 
(n=8)

• Change in schedule and can no longer 
monitor (n=7)

• Found another volunteer opportunity more 
convenient (n=5)

• Decided the educational opportunity was 
sufficient (n=4)

• Waited too long after the workshop to start 
(n=4) (three of these also indicated “can’t 
remember the protocol well enough”)

Eight of 53 IDAH2O respondents, and two of 80 of 
the UWW respondents, indicated reaching the post-
decisional stage. These respondents completed a 
“half-step” toward action by registering a site, but 

not the second “half-step” to actively monitor. When 
asked why they stopped: 

• Less spare time than I thought I would have 
(n=7) 

• Feel like I waited too long after the workshop 
(n=4)

• Actually, collected some data but never 
uploaded it (n-4) 

• Decided the educational opportunity was 
sufficient (n=3)

Eleven IDAH2O respondents and three UWW 
respondents indicated reaching the actional/
evaluative stage by monitoring once then quit or 
monitoring one season then quit. These respondents 
made it past both “half-steps” to action, and later 
through the evaluative process decided to turn their 
volunteering attention elsewhere. When asked why 
they stopped: 

• Change in schedule and can no longer 
monitor (n=4)

• Less Spare Time than I thought I would have 
(n=2)

• Moved Away from the Monitoring Site (n=2)
• Monitoring Partner Quit (n=2)
• Couldn’t find anyone to monitor with me (n=2) 

DISCUSSION
All IDAH2O and UWW volunteers expressed concern 
about clean water. Survey respondents who “thought 
about monitoring,” “registered a site but never 
uploaded data,” or stopped after monitoring for 
some time, often responded by being satisfied with 
the educational opportunity. This helps support the 

Figure 1. IDAH2O participants by action stage.



importance of non-formal educational programming 
on water quality.  

Survey responses from participants who register 
a site and monitor for a limited time (e.g. up to 
one year/season), find barriers in available spare 
time, and schedule or home location changes. A 
few respondents in each program indicated short-
term monitoring “satisfied my curiosity about the 
water body I monitored.” Six respondents indicated 
they “feel the data is insufficient for management 
decisions.” These findings point to educational-level 
program instructors working to carefully manage 
expectations. 

IDAH2O and UWW observed two unique “half-
steps” between post-decisional and actional/
evaluative stages. First, is registering a monitoring 
site: described by Montada (2007) as post-decisional 
but pre-actional, it does not necessarily result in 
action. The second half-step is the act of collecting 
and uploading water quality data from the site. These 
programs were set up under the assumption that site 
registration leads to data collection. However, 21% 
of all IDAH2O post-decisional participants (and a 
smaller percentage of UWW participants) registered 
a site, but never uploaded data. The additional 
half-step to move from post-decisional, to actional/
evaluative, may be a barrier.  

For those respondents who decided to end active 
participation after monitoring for a while, the reasons 
for quitting active participation include reasons 
noted above, and additional barriers to consistent 

active participation like having a partner quit and not 
finding another. 

The importance of collecting longitudinal data for 
early detection of environmental problems leads 
many program managers to place great value in 
long-term (maintenance stage) volunteers. Based 
on the results of this survey, managers could also 
continually recruit and train volunteers, assigning 
previously registered monitoring sites to new 
volunteers. This eliminates one possible barrier: the 
first half-step of registering a site.  

Water quality monitoring has long-term benefits, 
but so, too, does providing ongoing educational 
opportunities for lay community members. And 
while consistent volunteers can be most valuable 
to a water quality monitoring program, attention to 
continually recruiting new volunteers, and assessing 
the correct action level for them, will also benefit 
water quality volunteer programs. [

AUTHOR’S NOTE
I am grateful for the efforts of volunteer citizen scientists. 
You are studying important phenomena; without your 
efforts we would know so much less about our world. 
While IDAH2O and UWW focus on water quality, there are 
many other forms of citizen science to engage just about 
anyone’s interests. I am also grateful to be working with 
the wonderful staff and faculty at UWW, and to be able to 
analyze the survey data they collected. 

RURAL CONNECTIONS   8

PICTURED: IDAH2O volunteers learn how to gather and record water quality data. J. Ekins.
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Land Grant Universities have a long and successful history of discovering, interpreting and 
applying science to the problems of local forest, farm and ranch owners through research 
in applied natural resource sciences and engagement by Extension. Climate change brings 
additional challenges and demands for new types of information and new approaches to 
communication to help natural resource-based communities mitigate and adapt. Citizen 
science efforts among researchers, Extension and community members are a promising 
approach to meeting this information and communication challenge. 

We are exploring this here in Oregon through a partnership of Oregon State University (OSU) 
Extension and the HJ Andrews Experimental Forest (Andrews Forest), in an innovative citizen 
science program called Oregon Season Tracker (OST). This successful program is contributing 
to the better understanding of and communication about precipitation, plant phenology 
patterns and climate change.   

TRACKING CLIMATE CHANGE
Blazing New Paths of Communication

By Brad Withrow-Robinson, Jody Einerson, Mark Schulze, Maggie Livesay, Oregon State 
University;	Sherri	Johnson,	US	Forest	Service	Pacific	Northwest	Research	Station;	

and Christopher Daly, Oregon State University

PICTURED: Citizen scientists learn how their data on vine maple corresponds to research conducted at HJ Andrews. HJ Andrews Experimental Forest, Oregon. M. Schulze 2018.
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OST is unique because it is a collaboration among 
OSU Extension, the Andrews Forest, two national 
citizen science organizations and local community 
citizen science volunteers. This broadens the 
scope of work in Oregon as well as expanding 
communications beyond usual academic channels.  

The Andrews Forest is a 16,000-acre research site 
in Oregon’s western Cascade Mountains. Research 
at this forest is supported by OSU, US Forest 
Service	Pacific	Northwest	Research	Station	and	
National Science Foundation through the Long-
Term Ecological Research (LTER) Network. The 
LTER Network has programs conducting ecological 
research on long-term and large-scale phenomenon 
at 31 LTER sites across the continental US, Alaska, 
Puerto Rico and the Antarctic. LTER research at the 
Andrews Forest focuses around the broad question 
of how climate, natural disturbance, and land use 
interact with biodiversity, hydrology, and carbon 
and nutrient dynamics. The Andrews Forest is OST’s 
key research partner and has helped frame locally 
applicable and relevant research questions, while 
providing access to global climate science expertise.

Now	in	its	fifth	year,	OST	currently	has	about	330	
community volunteers, in 18 counties across Oregon. 
The program links natural resource managers, 
educators, researchers and others in the community 
through collaborative citizen science. OST was 
designed for the dual purposes of 1) documenting 
meaningful ecological and climate data across broad 
landscapes	in	support	of	scientific	research	and	
landscape management, while also 2) creating an 
opportunity for engagement and communication 
about that science, between researchers and 
volunteers in rural natural resource communities in 
Oregon. 

OST citizen scientist volunteers are trained 
in methods of data collection and reporting 
precipitation and phenology observations. They 
upload data into a web page from their observations 
from their home, woodland, farm, ranch or school so 
the information can be shared with other observers 
and research partners.

Two national citizen science partners, the Community 
Collaborative Rain Hail & Snow network (CoCoRaHS) 
and the National Phenology Network (NPN), 
incorporate these data into their national citizen 
science data archives. The data are evaluated by 
researchers for applications in weather and drought 
forecasts, and in regional climate models such 
as those used by forest managers for planning, 
restoration,	and	fire	and	fuels	management.	

Collaborating with these two national partners 
has been critical to OST’s ability to grow. The 
partnerships provide an important framework for our 
activities including a broad set of research questions, 
observation and reporting protocols, training 
materials, database management and archiving 
which provide long term, open access to the data.  

Another partner and an important part of the 
Andrews Forest research community is the PRISM 
Climate Group at OSU. PRISM (Parameter-elevation 
Regressions on Independent Slopes Model) is 
a sophisticated computer model that estimates 
weather and climate variables for areas where 
there are not actual observations. This is important, 
because while there are thousands of weather 
stations across the country, there are many, many 
more locations for which no weather observations 
exist,	and	forecasters	have	to	fill	in	the	gaps	to	
know what might be happening in those locations. 

“OST [Oregon Season Tracker] is unique because it is a collaboration among OSU 
Extension, the Andrews Forest, two national citizen science organizations and local 

community citizen science volunteers. This broadens the scope of work in Oregon 
as well as expanding communications beyond usual academic channels.”
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PRISM gathers weather data from a wide range 
of monitoring networks, including CoCoRaHS. 
This creates an important and tangible link to OST 
for observers who are collecting and reporting 
information from sites across the state that would 
not otherwise be well-represented. 

To be an effective volunteer program, OST must 
recruit, train and support our observers in a variety 
of ways. We capitalize on Extension’s  volunteer-
orientation to engage local citizen science volunteers 
across	the	state.	OST	is	a	natural	fit	for	many	existing	
Extension programs such as Master Gardeners, 
Master Woodland Managers and Oregon Master 
Naturalists as well as the large and diverse 4-H 
Youth Development Program and 4-H Classroom 
school enrichment programs. OST works with county 
coordinators of these programs to involve these 
volunteers, while also reaching out beyond Extension 
clientele to work with local watershed councils, 
Conservation Districts, and other groups to recruit 
and host local sessions.   

The OST training has evolved over the past several 
years from a day-long, face-to-face class to a 
more	flexible	hybrid	format.	In	the	hybrid	format,	
self-paced online modules address the important 
learning of data entry procedures, followed by a 
brief classroom session to practice protocols, hands-
on observation skills development and team building 
activities.   

Program evaluation suggests that the OST volunteer 
experience contributes to participants’ gaining new 
knowledge about weather and climate science, 
expanded climate communication with collaborating 
researchers, and is inspiring changes in their 
behavior.

The OST program and training materials have proven 
to be attractive and accessible to teachers and their 
students. We have developed and delivered several 
teacher professional development trainings with 
supporting curricula which address Next Generation 
Science Standards. Long-term classroom success has 
hinged on giving teachers a little initial support to 
model citizen science with their students.  

A successful volunteer program also requires an 
investment in building a sense of community among 
volunteers, and providing support and recognition 
for their work. Our National partners make great 
efforts to support and inform their volunteer 
observers.	OST	also	puts	significant	energy	into	
supporting our local observers in their activities. 
The OST website provides helpful resources for 
volunteers including FAQs, a photo gallery of 
phenophases for our local target species and 
relevant links. It also has information about how 
to join and a calendar of upcoming trainings. A 
quarterly newsletter, The OST Observer, provides 
periodic reminders of approaching phenophases 
or events, along with articles featuring research 
partners or OST observers.

We continue to expand training and interactions 
with  existing volunteers as well as trainings for 
new volunteers. New and existing volunteers 
were invited to attend the Oregon Season Tracker 
Retreat at the Andrews Forest in August 2018, 
where	about	fifty	OST	citizen	scientists,	teachers,	
researchers and Extension personnel exchanged 
ideas and inspiration for three days. It was an 
opportunity for engagement, and fostered the kind 
of communication which helped inspire the program.  

The retreat created an unusual opportunity for OST 
volunteers to visit with OSU and US Forest Service 
researchers	in	the	field	to	learn	about	the	work	they	

PICTURED: OST volunteers in-training learn plant phenology protocols. HJ Andrews 
Experimental Forest, Oregon. B. Withrow-Robinson 2015.
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are doing. “It was interesting to get a glimpse of the 
large number of different approaches (to research) 
and areas being studied,” said one volunteer. “I had 
no idea of the depth and breadth of data collection 
and what was being done with the data,” said 
another.  

Most importantly, the retreat was a chance for the 
OST volunteers to see how their observations at 
home, woodland or school yard are connected 
to work being done at the Andrews Forest and 
elsewhere. It made a strong impression. “I feel that 
I am contributing important data and observations 
that matter to researchers,” said one OST volunteer. 
All headed home with renewed enthusiasm and 
dedication to their science work. “I became a 
volunteer because I felt there was a need and a 
value, but it was here that it became real for me,” 
commented another volunteer at the end of the 
retreat.

OST has been an affordable engagement program. 
External funding was critical to the launch and 
continued success of this project by supporting a 
part-time Extension OST program coordinator, and 

also for the development of the school programs. 
But the use of existing networks, leveraging existing 
capacity in the time and efforts of the partners’ 
faculty and staff and OST volunteer observers, have 
allowed OST to accomplish project objectives at a 
fraction of the cost of building entirely new capacity.  

Oregon Season Tracker is an example of a successful 
project, a collaboration motivated by a shared 
interest to more effectively learn and communicate 
about ecology and climate science.   Both of the 
local OST partners are part of larger, national 
Extension and LTER networks, and many other 
LTER sites also have some Land Grant University 
connection. This creates opportunities for similar 
creative collaborations to use the strengths of 
different, diverse programs and their partners to 
better engage their communities and communicate 
about  research being conducted. [ 
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“To be an effective volunteer program, OST must recruit, train and support our 
observers in a variety of ways. We capitalize on Extension’s volunteer-orientation to 

engage local citizen science volunteers across the state.”

PICTURED: OST observers set up sites to report on precipitation and plant phenology at 
their home. Corvallis, Oregon. J. Einerson 2016.

PICTURED: OST volunteers visit specialized equipment to measure snow in high-
elevations with researcher Chris Daly. HJ Andrews Experimental Forest, Oregon. V. 
Villegas 2018.
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GO BIG OR GO HOME?

By Emily Jane Davis and Andrew Merschel, Oregon State University; Eric White and Thomas 
Spies	(formerly),	Pacific	Northwest	Research	Station,	USDA	Forest	Service;	John	Bailey,	

Oregon State University; and Kreg Lindberg, Oregon State University--Cascades 

Collaborative Modeling of Landscape Scenarios

COLLABORATIVE LANDSCAPE SCALE FOREST RESTORATION
Federal and state governments, stakeholder collaborative groups, and others have been attempting to increase 
the	pace	and	scale	of	forest	restoration	in	central	Oregon	in	order	to	reduce	wildfire	risks.	The	need	for	forest	
management activities to reduce hazardous fuels and restore forest condition to a more resilient state is now 
widely recognized (Franklin et al., 2014). Much of the central Oregon area is federal land managed by the US 
Forest Service, and that agency works closely with citizens and partners through “forest collaborative” groups 
to accomplish restoration (Davis et al., 2017). 

These groups include stakeholders from local communities, environmental groups, the forest products industry, 
and	other	natural	resource	management	agencies.	These	collaborative	groups	typically	review	site-specific	data	
to develop planning recommendations for forest managers. They conduct implementation and effectiveness 
monitoring	at	stand	levels,	and	inspect	planned	project	areas	by	visiting	a	few	stands	during	field	tours.	
Participants share their values and interests for a project, and the group often provides written input to the 
Forest Service. 

PICTURED: Discussing scenario results with members of the Lakeview Stewardship Group, Fremont-Winema National Forest. E.J. Davis. 2018.
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But scaling up projects beyond stands and individual 
project areas to landscape scales challenges Forest 
Service managers and these collaborative partners 
to understand increased complexity, uncertainty, 
and risk. Feedbacks from past disturbances or 
management and external factors such as forest 
policy or climate change that cannot be controlled 
locally affect forest health (Spies et al., 2014). 
Some groups are now attempting to develop 
resource- or issued-based agreements, such as for 
plant association groups, that could be applied 
more broadly, but many Forest Service planning 
processes still do not occur at scales (e.g., >10,000 
to 100,000 ha) needed to address key processes and 
interactions on landscapes. 

HOW CAN MODELING HELP?
As a team of researchers and Extension 
professionals, we wanted to understand how forest 
collaboratives and Forest Service managers in 
central Oregon could successfully plan and manage 
forest restoration efforts at landscape scales. 
We especially wanted to know how participatory 
simulation modeling could help. Computer models 
are increasingly being used by researchers and 
managers to understand and plan restoration 
actions	and	characterize	risk	from	fire	(Ager	et	
al., 2011). These models can be used to test how 
different management scenarios or strategies may 
yield different landscape outcomes. In particular, 
modeling scenarios that stakeholders themselves 
select to represent their own interests and values 
might bring new insights to their decisions about 
how to accomplish forest restoration.

In a prior project called Forest People Fire (FPF) 
(http://fpf.forestry.oregonstate.edu/), an agent-
based simulation model of forest management 
and ecosystem change was created for the central 
Oregon region on the Envision modeling platform 
(Bolte et al., 2006). Envision is a landscape modeling 
platform that helps users understand the outcomes 
of management activities in complex, coupled 
human-natural system landscapes via simulation. 
The model used in this study combined spatial 
models of landscape change (forest management, 
fire	occurrence	and	spread,	and	forest	succession)	

to conduct alternative futures analyses (Spies et 
al., 2017). The model advances year by year for a 
total of 50 years simulating management decisions 
of different “actors” (e.g., Forest Service or private 
landowners); and incorporates events and trends 
such	as	wildfires,	forest	succession,	and	residential	
development. 

Envision combines these processes and estimates 
how ecosystem services, such as wildlife habitat, 
carbon storage, and wood products, vary through 
time across the study landscape. Envision simulations 
can test how different management strategies 
yield different landscape outcomes. For example, 
if managers and collaborative participants are 
considering a few different management strategies, 
the model can depict possible outcomes for forest 
conditions and ecosystem services from each, 
helping show potential trade-offs. The Envision 
model uses animations, graphs, and maps to 
demonstrate	when	and	where	fire	occurs	and	how	
management,	fire,	and	forest	succession	interact	to	
affect landscape conditions over time.   

WORKING WITH FOREST COLLABORATIVES 
AND MANAGERS
Our project focused on working with two forest 
collaborative groups and national forest partners 
in the central Oregon region. These were the 
Deschutes Forest Collaborative Group (DCFP) and 
the Deschutes National Forest, and the Lakeview 
Stewardship Group (LSG) and the Fremont-Winema 
National Forest (Figure 1 - see next page). In each 
case, we used the following interactive process: 

1. Hosting workshops to provide background on 
landscape ecology and modeling landscape 
change with a computer model developed for 
that region;

2. Working with stakeholders as they developed 
alternative landscape management scenarios 
focused on the values important to them 
(e.g., wildlife habitat, timber production;

3. Simulating the scenarios with the computer 
model to help explore and understand 
possible outcomes of different approaches to 
forest management at landscape scales;

4. Sharing scenario predictions of future 

http://fpf.forestry.oregonstate.edu/
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landscape conditions and outcomes back to 
the groups, and providing a forum for them 
to discuss how these results might affect 
their preferences for management strategies. 
Refining	model	scenarios	as	needed	and	
repeating steps three and four;

5. Conducting online surveys to help understand 
participant conceptualization of landscapes 
and their views on the utility of computer 
models for collaborative landscape planning.

We tailored the process to each locale and context. 
The DCFP meets regularly throughout the year 
and focuses on forest management activities in 
a landscape close to the populated communities 
of Bend and Sisters, Oregon, where residents 
and visitors connect with the landscape through 
recreation. For the DCFP, we designed a process of 
six workshops that included the broader community 
beyond the forest collaborative group alone (http://
gbgh.forestry.oregonstate.edu/workshops). 

Participants worked closely with our team to draft six 
alternative forest restoration strategies (plus current 

management) for examination and to discuss the 
outcomes. The LSG meets once or twice annually 
and focuses on a more remote landscape primarily 
used for timber production, ranching, and dispersed 
recreation. We participated in two in-person 
meetings but also used a webinar to share model 
background and results. With both groups, we 
conducted an anonymous survey after the process to 
gather their feedback on its utility and application. 
The project took approximately two years from 
design	to	final	sharing	of	scenarios.	

RESULTS
Results	included	findings	about	how	different	forest	
restoration strategies at the landscape scale may 
affect future forest outcomes. These suggest that 
forest	management	can	modify	fire	behavior	at	stand	
and patch levels and sometimes (cumulatively) at 
landscape levels. The scenario that did not include 
forest restoration activities had the largest area of 
high-severity	wildfire.	Scenarios	that	incorporated	
more	prescribed	fire	and	the	use	of	managed	natural	
ignitions	had	the	greatest	ability	to	modify	fire	area	
and severity. The differences in area of high-severity 
wildfire	among	the	management	scenarios	we	used	
were often not very large.  

Large landscapes (e.g. millions of acres) can 
absorb	many	fires	and	much	management	activity	
without major changes in overall conditions and 
fire	behavior.	Even	a	doubling	or	tripling	of	the	rate	
of restoration and fuel treatments may have only 
a small effect on the occurrence of a high-severity 
fire	and	exposure	of	human	values	to	high-severity	
fire	over	a	50-year	period.	But	the	fact	that	large	
landscapes	are	difficult	to	change	with	restoration	
and	wildfire	also	means	they	can	accommodate	
many values and disturbances. Given the limited 
effect	of	fuel	treatments	in	modifying	fire	behavior	
across whole landscapes, though, it is more effective 
to concentrate restoration treatments spatially to 
control	behavior	of	fire	around	high	value	parts	of	
a	landscape	where	fire	effects	may	be	least	desired	
(e.g., WUI and habitat species that use dense, older 
forests). Our modeling work demonstrated that 
clustering fuel treatment along existing barriers 
to	fire,	such	as	roads,	or	high-value	areas	reduces	Figure 1. Central Oregon landscapes included in the project.

http://gbgh.forestry.oregonstate.edu/workshops
http://gbgh.forestry.oregonstate.edu/workshops
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severe	fire	area	more	effectively	than	doubling	the	
treatment area with no targeted spatial pattern.  

LESSONS LEARNED
We recognized several lessons learned from both 
the survey and our own observations that may 
be applicable to others attempting participatory 
simulation modeling in collaborative management 
settings. 

ROLE OF THE MODEL: Participants and project 
scientists largely saw the model as a “discussion 
tool rather than a decision tool” because both 
groups appreciated that the model did not predict 
the future with certainty. Model output served as 
a means to explore how different management 
strategies affected landscape outcomes, to 
understand complex landscape-scale natural 
processes, and to identify potential unforeseen 
implications of management activities that were not 
apparent without the aid of the large-landscape 
simulation model. 

SCENARIO INTERFACE WITH PARTICIPANTS: In 
both	cases,	we	had	to	invest	in	figuring	out	how	
to convey model outputs clearly. We developed 
summary graphs and a user dashboard, but these 
materials still required a good deal of in-person time 
providing explanation and interpretation. 

ALIGNING MODELING AND COLLABORATIVE 
PROCESSES: It took more time to run the model 
and prepare to report back to the groups on their 
scenarios than expected, making it less possible to 
align	model	results	with	any	specific	collaborative	
decisions or efforts. Because of the run time needed 
(~four hours), it was not practicable to run in real 
time or with participants “behind the wheel.” Even 
if that were possible, participants expressed little 
interest seeing the model run in real time; preferring 
instead to view summarized output prepared by us 
academic geeks. Moreover, the same participants 
were not always present at every meeting, 
necessitating the development of written guides to 
the project and extra time spent orienting those who 
were less familiar. 

CHALLENGING CONVENTIONAL WISDOM: A key 
project	finding	that	the	area	burned	each	year	was	
not very responsive to the modeled management 
strategies	(although	the	severity	of	wildfire	could	
be altered slightly) called into question the “right” 
scales for collaborating on forest management 
decisions for some participants and the general 
efficacy	of	forest	restoration	strategies.	The	lack	of	
differences	in	fire	and	ecosystem	service	outcomes	
among some of the modeled scenarios was seen by 
some participants as an indication that maybe some 
of the debates they were having about different 
approaches were not as critical at a landscape scale.  
The modeling may have provided perspectives that 
could not be obtained by any other means.  

ROLE OF EXTENSION AGENTS: Forestry and 
Natural Resource Agents in each area participated 
as stakeholders in the process, as they were 
established participants in each collaborative 
group. The research team, not just agents, acted as 
intermediaries providing science delivery. 

SCALE OF INSIGHTS: Participant feedback indicated 
that model results were of interest, but offered 
a coarser scale of insight than that at which their 
collaborative dialogue had typically focused. They 
thought that results might be more useful to policy 
makers. [ 

To learn more about this project, please visit: 
gbgh.forestry.oregonstate.edu
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Introduced tree diseases present significant threats to rural communities across the U.S. by killing 
forest trees, altering ecosystems, and changing urban landscapes (Moser et al., 2009). Chestnut blight 
and Dutch elm disease are notable examples that have caused significant population declines of 
American chestnut and American elm in the eastern U.S (Schlarbaum et al., 1998). A similar story is 
unfolding in the rural communities of southwestern Oregon where Sudden Oak Death (SOD) has killed 
hundreds of thousands of tanoak trees in Curry County, Oregon, since it was discovered in 2001. 

Indiscriminate of ownership and land use, SOD kills trees in yards, urban parks, small woodlands 
and forestlands. Tanoak mortality changes urban landscapes and forest ecosystems and quarantine 
restrictions impact local timber and nursery industries. Despite efforts to slow the spread, the 
pathogen that causes SOD continues to spread in the moist and windy conditions of the southern 
Oregon coast. Increased education and public outreach are needed to help the communities 
recognize and report new infested sites (Meentemeyer et al., 2015). Early treatment of new infestations 
can help slow disease spread across the landscape.

CITIZEN SCIENTISTS DEPLOY BAIT STATIONS 
TO MONITOR SUDDEN OAK DEATH

By Norma Kline, Oregon State University; Sarah Navarro, Oregon Department of Forestry; 
and Jared LeBoldus, Oregon State University

Oregon Residents and Scientists Working Together

PICTURED: A citizen scientist records bucket bait data. N.Kline. 2019.



RURAL CONNECTIONS   18

Responding to this need the Oregon State University 
Extension Service, Oregon State University LeBoldus 
Forest Pathology Lab, and Oregon Department 
of Forestry (ODF) partnered to develop a citizen 
science and outreach program for the early detection 
of Sudden Oak Death. We focused on three 
approaches: 1) workshops promoting general SOD 
awareness; 2) a citizen science project focused on 
landowners near the disease; and 3) a project using a 
smartphone app to help document possible disease 
resistant tanoak. This research was funded by a grant 
from the USDA Animal and Plant Health Inspection 
Service with additional support from the Wild Rivers 
Coast Forest Collaborative (WRCFC). 

The first step was to organize a Sudden Oak Death 
workshop and advertise the citizen science project. 
Curry county residents, a population totaling less 
than 25,000, are spread out across small towns and 
rural ownerships. Instead of attempting to reach 
the entire county we focused on the population at 
the leading edge of the disease, the community of 
Pistol River, where early detection efforts are the 
most critical. Promoting the event through public 
service announcements and social networks helped 
draw over 40 participants to the first workshop titled, 
“What can you do to help prevent the spread of 
Sudden Oak Death?” Participants enjoyed a simple 
dinner and listened to lectures covering disease 
recognition, prevention, and treatment approaches. 

“Responding to this need {increased education and outreach] the Oregon State University 
Extension Service, Oregon State University LeBoldus Forest Pathology Lab, and Oregon 

Department of Forestry (ODF) partnered to develop a citizen science and outreach program 
for the early detection of Sudden Oak Death.”

PICTURED: Tanoak provides important habitat for wildlife. N.Kline. 2019.
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Exercises using disease recognition cards and 
samples of native plant species helped stimulate 
discussion regarding management strategies. 

This first workshop generated an enthusiastic 
response and one participant commented, “Keep 
having workshops to continue involving community - 
we are responsible,” and another, “Great workshop! 
Do more please!” We also received feedback to 
help improve future workshops by including actual 
samples of diseased plants rather than simply using 
photos. Although workshop participants were 
enthusiastic to learn about SOD, relatively few 
signed up for the citizen science projects. Needing 
more participants, we reached out to the OSU 
Master Gardener program and successfully gathered 
additional volunteers. In one instance, an active 
Master Gardener volunteer signed up for the project 
himself, recruited two neighbors, and explained the 
project to many others in the process; multiplying 
our outreach in the community. 

Our next step was to train the citizen scientist 
volunteers to help detect early infestations by 
placing monitoring stations in forests and streams. 
An infested tanoak, the primary host in Oregon, 
initially appears healthy and green but then rapidly 
dies. Disease presence in forests can be monitored 

before obvious symptoms appear by placing buckets 
containing baits (healthy tanoak and rhododendron 
host leaves) underneath tanoak trees located near 
the leading edge of the disease. During rain events 
spores drip from the foliage of infested tanoak, fall 
into the monitoring buckets containing bait leaves, 
and infest the leaves with the disease. 

Likewise, disease presence in drainages can be 
monitored by placing mesh bags containing baits 
in streams located downstream of known infested 
areas. Spores dripping off infested tanoak in the 
upper reaches of the drainages eventually run off 
into nearby streams, infesting bait leaves, if present. 

Citizen scientists learned standard sampling protocol 
(Peterson et al., 2013) to set monitoring bait stations, 
collect, record, and send samples to the Oregon 
State University Forest Pathology lab for disease 
screening every two weeks for a three-month 
period. Additionally, citizen scientists tested bait 
samples using rapid tests. While the pathogen that 
causes Sudden Oak Death can only be accurately 
identified in a laboratory using approved culture and 
molecular techniques, rapid tests from a variety of 
manufactures are available to help rule out infection 
by other pathogens. We provided the citizen 
scientists a supply of these “do it yourself” tests to 

PICTURED: Citizen scientists set bucket baits under tanoak trees. N.Kline. 2019.
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use on an “added” bait station paired up next to 
an “official” bait station to evaluate if rapid tests 
results correlate with lab tests results. Not surprising, 
adding an experiment within the monitoring project 
appealed to the citizen scientists.

To expand our community outreach even further 
we adopted a new smartphone application, the 
TreeSnap app from the University of Tennessee 
(2017), which we will use to engage community 
members in the search for possible disease resistant 
tanoak. The app allows users to document tree 
characteristics and locations of candidate trees 
with their smartphone. Using a smart phone app to 
record surviving tanoak is an interactive way to help 
find disease resistant trees while contributing to the 
genetic resistance program: acorns from promising 
trees are candidates for nursery trials designed to 
test disease resistance with the long term objective 
of developing disease resistant tanoak seedlings for 
forest restoration projects. 
 
Ensuring overall project success required legwork. 
We scheduled field sessions at the onset of the 
project to review onsite bucket placement and 
sampling procedures, and developed instructional 
booklets with detailed visual instructions to help 
citizen scientists follow the correct sampling 
procedures throughout the project period. 
Additionally, we supplied citizen scientists with 
project materials and kept in contact by periodic 
emails and phone calls. 

Working in a quarantine area requires additional 
logistics. We informed participating landowners of 
the possible implications of participating in a project 
within a state and federal quarantine area: a positive 
Sudden Oak Death lab result in the bucket or stream 
baiting project would result in follow up tests and 

assessment for treatments of new infested areas. We 
also considered safety and disease sanitation aspects 
in our project, and stressing both in our workshops 
and written materials.

To date, we have provided Sudden Oak Death 
education to areas with the highest risk of disease 
spread and engaged community members as citizen 
scientists helping in early detection. We measured 
workshop success with pre- and post- workshop 
evaluations. Before our first workshop 34% of the 
respondents understood the disease concepts 
“very much,” 56% indicated they had “some” or 
“a little” understanding, and 10% understood the 
disease “not at all.” After the workshop, 72% of 
the respondents indicated they understood the 
concepts “very much,” 27% had “some or “a little” 
understanding, while zero were in the “not at all” 
category. 

Participants in the citizen science project are getting 
hands on experience in early detection protocols 
and are sharing that information with friends and 
neighbors in the community. Community members 
in areas that are impacted by the disease have a 
vested interest in local solutions and are willing 
to help when they have background information 
and well-defined projects. Citizen science projects 
can help organizations with limited time and 
financial resources collect valuable data, but just 
as importantly it is an effective tool to increase 
community engagement and outreach on critical 
natural resource and forest health subjects. As the 
project continues, we will share early detection 
results and information regarding the search for 
disease resistant tanoak with the community. [

“Citizen science projects can help organizations with limited time and financial resources 
collect valuable data, but just as importantly it is an effective tool to increase community 

engagement and outreach on critical natural resource and forest health subjects.”
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CITIZEN SCIENCE 
Citizen science is a growing trend that involves the public in any part of the scientific 
process. Partnerships between scientists and teachers have brought citizen science into 
classrooms, and engaging students in citizen science allows students to learn about 
scientific research. Student outcomes include increased excitement about science, 
improved knowledge of local biodiversity (Schuttler et al., 2019), and potentially 
authorship on peer-reviewed publications (Gray et al., 2012). These partnerships also 
allow students to inform research and conservation decisions. 

ADVENTURES ALONG COLORADO’S 
FRONT RANGE WITH WILDLIFE PICS

Increasing	Scientific	Literacy	for	Diverse	Students
By Danielle Lin Hunter and DeeDee Wright, Colorado State University

PICTURED: Racoon captured on camera at Cache La Poudre Middel School, Coloardo. 2017.
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There are also several documented benefits of 
general participation in citizen science. These include 
engagement in inquiry-based learning (Trumbull et 
al., 2000), increased scientific literacy, and changed 
environmental behaviors (Jordan et al., 2011). 
However, in order to impart these outcomes deeper 
participation throughout the research process is 
needed. That said, there is increasing evidence that 
limited participation in citizen science through data 
collection or analysis alone may not achieve these 
outcomes (Bonney et al., 2016). Because there is 
limited participation in the majority of citizen science 
projects (Pocock et al., 2017), there may be a missed 
opportunity to increase public scientific literacy. 

While demographic data varies between projects, 
participants tend to be white adults with at least 
some post-secondary education and an income 
above the poverty line (Geoghegan et al., 2016). 
Therefore, the benefits of citizen science may not be 
equitably distributed. 

Addressing these shortcomings is an important task, 
especially for Land Grant Universities (LGUs) like 
Colorado State University (CSU). CSU’s mission as a 
LGU involves five values: 1) inclusion, opportunity, 
and success; 2) research that transforms our world; 

3) service to society; 4) education to meet the 
challenges of today and tomorrow; and 5) excellence 
above all.

In order to accomplish this mission to provide 
inclusive opportunities that serve and educate 
with excellence, the shortcomings above must be 
addressed. This article describes a citizen science 
project, WILDLIFE PICS, that seeks to accomplish 
these goals by engaging diverse students in the 
entire scientific process.

WILDLIFE PICS: A CASE STUDY
WILDLIFE PICS (Wildlife Photographic Investigation 
for Communities and Schools) engages middle 
school students in scientific research to learn about 
local ecology and promote positive environmental 
behaviors. It was started in Fort Collins, Colorado, 
in 2017 as a collaboration between researchers at 
CSU, the Rocky Mountain Cat Conservancy (RMCC), 
and Poudre School District (PSD) to enhance 
environmental education in the schools by using local 
resources. RMCC, a local non-profit, established a 
network of remote cameras in the foothills adjacent 
to the city and wanted to share the picture data for 
educational purposes. 

Researchers at CSU were interested in how effectively 
curriculum resources engaged students in local 
ecology and motivated students to take pro-
environment actions. PSD middle school science 
teachers were also open to new curriculum resources 
using the local environment to teach ecology 
concepts. In WILDLIFE PICS, students ask scientific 
questions about wildlife through remote camera data 
they analyze to draw conclusions.

Remote cameras are a popular tool to survey wildlife 
populations because they are low-cost, non-invasive, 
and effective. Photographs provide evidence of 
species occurrence that are easily identifiable and 
permanently available for scientists, conservationists, 
and teachers to use in research and education. 
Given the need to increase public scientific literacy, 
opportunities that enhance K-12 teachers and 
students’ abilities to engage in scientific inquiry are 
imperative.

Cameras were placed in natural areas near 11 middle 
schools across the city. This project is unique from 
other school projects because it uses the web-

“This project transcends the typical demographics of citizen science projects to 
include students from low income families. Furthermore, students ask their own 

scientific questions, collect and analyze data, and draw conclusions.”
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based CitSci.org platform as a way to share picture 
data across schools. Therefore, WILDLIFE PICS is a 
district-wide project instead of being limited to a 
single location. Students are able to see the wildlife 
in their immediate surroundings and in their larger 
community, encouraging them to think about their 
greater ecological context. 

Student research questions range from asking about 
what animals pass a single camera at different times 
of the day to identifying a species distribution from 
rural to urban gradients. From the picture data, 
students model local food webs and derive patterns 
of human and animal use of natural areas. Finally, 
students are able to engage in discussions about the 
importance of having natural areas throughout the 
city and about actions to protect them.

Of the 11 middle schools with remote cameras, 
Cache La Poudre and Boltz Middle Schools use the 
cameras more intensely in their classrooms. These 
teachers’ backgrounds and connections gave them 
the agency to try new curriculum activities. Cache 
La Poudre is a small International Baccalaureate (IB) 
School of 323 students located on the northwest 
edge of the city. They serve a population wherein 
35% of students receive free and reduced lunches, 
and 18% are students of color. In contrast, Boltz is 
a large middle school of 591 students in the central 
part of town serving a population wherein 42% of 
students receive free and reduced lunches and 31% 
are students of color. Both of these schools have 
higher diversity than most of the district. 
At Cache La Poudre, 6th grade teacher Mary 
Richmond uses frequent class trips to the camera 
location as a way to get students outside engaging 
in science field work. Students check the ground 
around the camera for signs of animal activity, clear 
accumulated debris, change batteries, and switch 
out SD cards to take the data back to the classroom. 
Mary’s past participation in Research Experiences for 
Teachers through CSU make her a firm believer in 
finding ways for students to learn how science works 
through hands-on experiences. She pushes students 
to reflect on their experiences and ask new questions 
based on what they have learned.

Janna Wilson, a 6th grade teacher at Boltz, was 
motivated to participate through connections with 
a CSU wildlife researcher and the CSU Wildlife 
Camera Club. Through this partnership, her students 
have learned how scientists use camera technology 
to study wildlife and how they can use the data in 
classwork. Janna uses the picture data as a way to 
ignite students’ passion for science. She empowers 
her students to use actual data to build food webs of 
local ecosystems and examine the human impacts on 
each of them.

Although each of the middle schools participating 
in WILDLIFE PICS approach the project differently 
to meet the needs of their students, across the 
district students are surprised by the wildlife that 
passes by their school during the day and at night. 
Using the picture data from the remote cameras 
allows students to build a broader perspective of the 
places where they live and play. They can see that 
Fort Collins is not only the place they call home but 
home to wildlife as well. Furthermore, researchers 
at CSU and RMCC are able to use the picture 
data collected by students in their own scientific 
endeavors, meaning that students’ efforts also 
benefit professional scientists. 

WILDLIFE PICS accomplishes the goals of LGUs by 
providing authentic research experiences to diverse 
middle school students. This project transcends the 
typical demographics of citizen science projects 
to include students from low income families.  
Furthermore, students ask their own scientific 

Boltz Middle School students analyze pictures, Colorado. D. Wright. 2019
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questions, collect and analyze data, and draw 
conclusions. 

Both the environmental education and citizen science 
literature show that more complete participation 
in the research process is important for increasing 
scientific literacy (Bonney et al., 2016; Balgopal et 
al., 2009). Some of the local middle school teachers 
have also indicated that it incites passion for science, 
thus encouraging a future generation of scientists. 
Therefore, this project allows LGU researchers to 
partner with local nonprofits and schools to meet 
research and education goals. 

FUTURE IMPLEMENTATION
WILDLIFE PICS is a straightforward project to 
implement in other classrooms. Camera traps can 
be obtained online or at most sporting goods stores 
for about $150. If the school or district requires 
assistance in obtaining funds, local businesses often 
have grant funds available that schools can apply for 
and support is usually available from Parent Teacher 
Organizations. 

CitSci.org is a free, online platform for citizen 
science, and therefore is available to any classroom 
with computers and internet access. Using CitSci.
org it is also straightforward to join this project or 
develop your own. Finally, project activities align with 
Next Generation Science Standards in middle school 
life science, making curriculum design easy to align 
with the three dimensions of disciplinary content, 
science and engineering practices, and cross-cutting 
concepts. 
 
While WILDLIFE PICS can be implemented by an 
individual teacher, it works best when teacher-
scientist partnerships are developed. Inviting 
local scientists, naturalists, or wildlife experts to 

collaborate in the classroom on this or a similar 
project allows students to see science as a career 
or lifelong passion and supports community 
partnerships. We invite additional schools or 
individuals to join our remote camera project 
by asking to join the WILDLIFE PICS: Wildlife 
Photographic Investigations for Schools and 
Communities on CitSci.org or contacting the project 
manager, deedee.wright@colostate.edu. [ 
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Cache La Poudre Middle School students collect camera data, Colorado. 
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“Using the picture data from the remote cameras allows students to build a broader 
perspective of the places where they live and play. They can see that Fort Collins is 

not only the place they call home but home to wildlife as well.”
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INTRODUCTION
Alaskans are concerned about berry resources 
becoming less reliable in a changing climate (Hupp 
et al., 2015), and this is a resource that Alaskans of 
all types can access. Berry picking is an important 
subsistence practice in rural Alaska, and a major 
recreational activity in urban communities. For many 
rural Alaskan communities, berries are one of the few 
sources of local fruits and vegetables, and families 
routinely pick > 20 L of berries each year (Hupp et 
al., 2015).  Nearly every school, home, or community 
center in Alaska has an edible berry species growing 
within short walking distance. Because of their 
cultural and nutritional importance, we focused our 
project on a topic that is directly relevant to a wide 
range of people: will climate change make berries 

less available in fall and winter for the people and 
animals that depend on them?

ALIGNING LAND GRANT UNIVERSITY ASSETS 
AND BERRY CITIZEN SCIENCE FOR A BROAD 
AUDIENCE
With expertise in locally-relevant science, Extension, 
and education, Land-Grant Universities are well-
positioned to design citizen science programs with 
the needs and priorities of diverse communities 
in mind. At the University of Alaska Fairbanks we 
capitalized on the strong overlap of: 1) our prior 
scientific	research	on	berries	and	environmental	
change; 2) the desire of Alaskans who rely on or 
love berry picking to better understand why their 
berries are changing; 3) the easy proximity to the 

CITIZEN SCIENCE ACROSS AGES, 
CULTURES, AND LEARNING ENVIRONMENTS

Alaska Arctic Harvest - 
Public	Participation	in	Scientific	Research

By Katie V. Spellman and Jasmine D. Shaw, University of Alaska Fairbanks; 
Christine P. Villano, CV Education Consulting; Christa P. H. Mulder, Elena B. Sparrow, 

and Douglas Cost, University of Alaska Fairbanks

PICTURED: For the Winterberry Citizen Science protocol, volunteers tag and name a minimum of 20 individuals of one of four berry species with broad distribution across Alaska that 
hold a high proportion of their fruit into winter. They make weekly observations of berry number and condition in the fall and spring, and measure snow depth in the winter. J. Shaw, 
S. Smith.
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focal species for groups underrepresented in citizen 
science in Alaska and beyond; and 4) seasonal 
timing that could easily facilitate multi-generational 
engagement (the fall and winter seasons when 
school was back in session and subsistence activities 
begin to slow).  

Our project, Arctic Harvest- Public Participation in 
Scientific	Research,	had	two	primary	goals:	

1) investigate how shifts in environmental 
conditions affect the fate of berries and timing 
of berry loss from plants in fall and winter across 
Alaska;

2) improve the participation in and effectiveness 
of citizen science across diverse audiences, 
particularly at high-latitudes where a high 
proportion of communities have populations 
underrepresented in STEM. 

We blended expertise from faculty and staff across 
two science research institutes (the International 
Arctic Research Center and the Institute of Arctic 
Biology), the Cooperative Extension Service, the 
School of Education, and English Department, as 
well as local education and evaluation experts, 
and combined this with the prior knowledge and 
experience each citizen science volunteer brought to 
the project.

We designed the Winterberry Citizen Science 
protocol, piloted it at four sites with rural and urban 
youth and adults, revised the protocol based on 
their feedback, and fully launched the project in fall 
2017. All participants tagged berry plants of one of 
four species (at least 20 per site) in late summer and 
early	fall,	and	then	counted	and	classified	berries	
remaining on the plant on a weekly basis throughout 
the fall, snowless-periods of winter, and spring. Data 
were entered into an online database where they 
were accessible to all participants.

In this article, we discuss the design elements we 
added	or	modifications	we	made	to	accommodate	
the diverse group of over 1,080 participants -- across 
ages, cultures, and learning environments.

We recruited volunteers through newspaper, radio, 
social media, our prior citizen science program 
networks, and environmental and education 
agencies across Alaska, with an emphasis on youth-
serving	organizations.	Our	participants	in	the	first	
two years of the program came from Boys and 
Girls Club, afterschool clubs, Girl Scouts, 4-H, 
Future Farmers of America, K-12 classrooms, tribal 
environmental management agencies, other land 
management agencies, nature centers, families, and 
interested individuals (Figure 1).

PROGRAM DESIGN AND 
ACCOMMODATIONS FOR DIVERSE 
PARTICIPANTS
DESIGNING FOR DIFFERENT AGES
To accommodate participation at different age 
levels,	we	modified	our	approach	to	the	training,	
data collection, and engagement in data analysis. 
For adults, we provided online or in-person trainings 
and always started the training with personal 
observations of how berries are changing. Individuals 
or small team could record all 20+ of the individual 
plants they tagged on a single datasheet. We 
provided adult groups access to the data through 
our online visualizations and through a newsletter 
and results summaries sent to each site.  For youth 
groups, we created a highly interactive training that 
also began with the youth’s prior experiences with 
berries, but continued with a live dramatization of 

Figure 1. Locations of volunteers or groups monitoring berry condition and 
abundance through the University of Alaska Fairbanks Winterberry Citizen Science 
project during the program’s first two years, August 2017- May 2019.
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the research question and a sorting game to give 
the youth practice identifying the berry condition 
categories. Small groups of kids each “adopted” 
a	few	plants	to	monitor,	and	this	was	reflected	
in datasheets with space for only a few plants.  
Program scientists provided each youth group 
with a live “Data Jam,” either in-person or through 
videoconference, to make sense of their data and 
compare it to other sites. 

We focused on age-appropriate data representations 
for different grade levels, with early primary grades 
using berry pie charts, while older youth groups 
used line graphs. We developed complete lesson 
plans and resource collections to make it easier 
for youth group leaders to incorporate the citizen 
science project into their classrooms or clubs. An 
Extension agent even developed a dual-credit 
course for returning college students in rural Alaska 
Native villages and high school students; this course 
incorporated food preservation (berry jams and fruit 
leathers), berry science, and local knowledge about 
berries.

CULTURALLY RESPONSIVE CITIZEN SCIENCE 
We incorporated culturally-responsive teaching 
practices into the citizen science learning. These 
practices engage cultural knowledge, language, 
prior experiences, and diverse modes or 
“performance styles” for facilitating learning (Gay, 
2000). Stories are often used as a way to connect 
the concepts to the daily lives of the learners and to 
the knowledge gained from their parents, relatives, 
and elders. This type of integration can improve 
Indigenous students’ educational experiences (e.g., 
Cajete, 1999; Barnhardt & Kawagley, 2005). 

Currently, we are testing a model that incorporates 
storytelling at the start of the project through 
community berry story nights, during the middle 
of the project by storyboarding of the participant’s 
science experience, and at the end of the project 
through using the data from across sites in different 
climate zones to imagine stories of possible futures 
for berries in their community.

Other culturally responsive practices we embedded 
in the project:

Starting with personal connections: All trainings 
started with establishing personal connections 
and relevance of the research question to each 
participant’s life. Each person shared an experience 
with berries, a berry-picking story, or an observation 
of the changes they had seen in berries in Alaska.  

Connecting the effort to community knowledge: 
We offered the opportunity for youth groups to 
hold berry family nights or berry storytelling events 
to connect the youth science effort to the larger 
community and allow knowledge sharing across 
generations. 

Inclusion of local languages: In one community, 
we worked with a Gwich’in language expert who 
was involved in indigenous language revitalization 
efforts to develop a bingo game to train youth in 
the berry condition categories and practice their 
language skills simultaneously. The idea was shared 
with other Alaska Native language teachers in other 
communities where different languages were spoken 
and the game was adapted.

Flexible species selection: In Alaska, ecoregions 
and culture are tightly linked, and different berries 
are available to and prized by different groups. 
While all groups selected one of the four focal berry 
species, some communities expressed interest in 
additional species. For example, in communities 
along the southern coast of Alaska, salmonberries 
(Rubus spectabilis) are of much higher value and 
changes in their availability have been much more of 
a concern than the four focal berry species. Groups 
monitored this important species in their community 
to establish a local dataset, but also one of the four 
species that contributed to the larger scale research 
questions.

MEETING THE GOALS FOR INFORMAL AND 
FORMAL LEARNING SETTINGS
The challenges, goals, and rewards of participating 
in citizen science with youth groups are very different 
in formal classrooms than in informal learning 
environments such as clubs or family groups. In 
classrooms, larger group sizes, limited preparation 



time, and curricular alignment all needed to be 
addressed in our program design elements. We 
developed lesson plans aligned to the state and 
national education curriculum standards to facilitate 
easy implementation into classroom teaching. We 
also provided web-based supplemental resources on 
berries developed by other sources, including lesson 
plans, crafts, children’s books, recipes, games, and 
videos. 

In informal learning environments, lessons 
developed for classrooms had to be shortened for 
the typically shorter contact time, and sequenced 
to	fit	the	monitoring	into	a	weekly	club	meeting	
alongside a craft project, game, or snack. In many 
cases, we sought to align the activities to existing 
program initiatives. For example, with Girl Scout 
troops	we	fit	the	project	into	the	“Think	like	a	Citizen	
Scientist” Badge requirements. Across the many 
types of informal learning groups that participated 
in the project - Boys and Girls Club, 4-H, scouts, 
afterschool clubs, etc. - and formal classroom 
groups, STEM learning is a major program emphasis 
and citizen science can satisfy that need. 

RESULTS AND CONCLUSIONS
The interdisciplinary team that included researchers, 
Extension agents, educators, evaluators, and 
support staff was critical to the intentional effort 
to include diverse volunteers in the research and 
learning process. It allowed us to design a project 
that could be responsive to the needs of each 
group or individual volunteer while maintaining the 
consistency and rigor in data collection across sites 
needed	to	meet	scientific	goals.	Our	approach	was	
highly successful. We had 568 participants in preK-
6th grade (age 3-12), 424 in 7th-12th grade (age 12-
18) and 107 adults (ages 18+). Approximately 44% of 
our participants (479 of 1099 participants) were from 
groups	historically	underrepresented	in	STEM	fields,	
which greatly exceeds the percent in the Alaska 
state population (28%, US Census 2010). 

Of our 55 groups, 15 participated in out-of-school 
settings (youth, family, and adult groups) and 40 in 
a	K-16	classroom	setting.	During	our	first	full	year	
of program monitoring (August 2017 – July 2018), 

100% of the groups that set up their sites completed 
weekly berry monitoring until snow fell.
In our program evaluation interviews and surveys, 
participant satisfaction was high (Goldstream Group, 
2018). Both the participants’ sense of preparedness 
to engage in the science and the relationship 
between the program and the volunteers were 
strengthened when our program scientists or 
educators were able to visit the site in person 
(Goldstream Group, 2018). This emphasizes the 
importance of in-person relationship building when 
working with underserved and rural communities in 
citizen science. 

For those of you who are hoping to use citizen 
science as a research and engagement tool, we 
encourage	you	to	find	the	overlap	between	your	
university’s ongoing research programs and a topic 
of personal and cultural relevance to a diversity 
of participants. Invest in travel to make in-person 
contact with volunteers a priority. Work across 
disciplines to design program elements that can 
accommodate different ages, cultures and learning 
environments.		Small	design	modifications	and	
accommodations	can	help	move	the	field	of	citizen	
science toward greater equity, better learning, and 
better science. [ 
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BENEFITS OF CITIZEN SCIENCE IN 
AGRONOMIC RESEARCH

By	Blaire	J.	Langston	and	Noa	Kekuewa	Lincoln,	University	of	Hawai’i	at	Mānoa

The Breadfruit Phenology Project in Hawai’i

INTRODUCTION
Breadfruit (Artocarpus altilis) is a large, starchy fruit that is a common staple 
crop	throughout	the	Pacific	Islands.	Breadfruit,	or	‘ulu	in	Hawaiian,	holds	much	
cultural	significance	due	to	its	traditional	role	in	agriculture,	many	medicinal	
and resource uses, and wide variety of religious and ceremonial associations. 
In traditional agriculture, breadfruit was grown in a range of climates and 
cropping systems ranging from home trees to dense plantations (Lincoln and 
Ladefoged, 2014; Lincoln and Vitousek, 2017). 

PICTURED: Project coordinator Blaire Langston conducting a training with Boy Scouts in 
Waianae, Hawai‘i.  B. Langston. 2017.
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Unfortunately, breadfruit trees and associated 
knowledges	significantly	declined	in	Hawai‘i	after	
European colonization. However, there has been 
a contemporary resurgence of Hawaiian crops 
and foods (Kagawa-Viviani et al., 2018). Breadfruit 
in particular has been promoted for its ability to 
positively impact food systems (Ragone et al., 2016) 
and is being recognized as having the potential to 
play an important role in culture and sustainability 
in Hawai’i (Langston and Lincoln, 2018; Lincoln 
et al., 2018a). In an effort to support the growing 
breadfruit industry both globally (Lincoln et al., 
2018b) and locally (Langston and Lincoln, 2018) an 
agronomic research program focused on breadfruit 
was	launched	at	the	University	of	Hawai‘i	at	Mānoa.	

One aspect of study has been breadfruit’s 
phenology: the study of life cycle events such as 
fruiting	and	flowering.	Breadfruit	is	notoriously	
sensitive to climate, such that the fruiting season 
can	vary	significantly.	The	seasonality	of	breadfruit	
is	so	considerable	that	south	Pacific	farmers	have	
described	the	use	of	‘ulu	as	their	climatic	calendar,	
indicating the onset of seasonal shifts, storms, and 
rains. Furthermore, the hundreds of varieties of 
breadfruit exhibit differences in their seasonality 
(Jones et al. 2010). 

Using phenology in data collection has many 
applications for agriculture and understanding 
climate changes. By tracking phenological changes 
of crops (and plants) and understanding their relation 
to climate, and we can predict their seasonality 
in new areas and how it might shift in a changing 
climate. For agricultural purposes, understanding the 
timing	of	fruiting	and	flowering	of	crops	is	important	
in order to prepare breadfruit harvesting accordingly 
with timing of other seasonal crops on their farm. 

PROJECT PURPOSE 
The Breadfruit Project was launched statewide in 
early 2017 to engage citizen scientists to collect 
phenological information on breadfruit to support 
Hawaiʻi’s	burgeoning	breadfruit	industry.	The	initial	
purpose	was	to	fill	knowledge	gaps	identified	by	
the	industry	to	support	production.	Hawai‘i’s	broad	
range of soils, temperature, and rainfall allow it 
to serve as a model system for such a study, with 
the	potential	to	extrapolate	findings	to	the	global	
tropics. 

The study enlists volunteers to “adopt” a local tree 
to observe and conduct biweekly observations on 
the	number	of	flowers	and	immature	and	mature	
fruit. While in general breadfruit trees bear fruit 
around	August	to	November,	there	are	significant	
variations. Some trees may have two or even three 
fruiting	flushes	a	year.	In	some	locations,	such	as	
Kona,	Hawai‘i,	driving	just	a	couple	miles	down	
the road can shift the seasonality by a full month. 
Understanding these differences in the timing of 
production and their drivers can inform potential 
growers, aggregators, processors, in order to 
prepare for the market. This is especially important 
regarding a primary challenge in breadfruit: its short 
shelf-life	and	seasonality	which	make	it	difficult	to	
rely on as a staple food. A detailed understanding 
of the fruiting patterns can inform preparations for 
harvesting, processing and bringing crops to market 
to help overcome this challenge. 

CITIZEN SCIENCE 
Citizen science is the practice of incorporating 
the	public	into	the	scientfic	process,	typically	by	
collecting data for research purposes (Paul et al. 
2014). Volunteers provide a solution to limited 
funding, and have the ability to collect data on a 

“The Breadfruit Project was launched statewide in early 2017 to engage citizen 
scientists to collect phenological information on breadfruit to support Hawai’i’s 

burgeoning breadfruit industry. The initial purpose was to fill knowledge gaps identified 
by the industry to support production.”
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broad geogrphic scope. Furthermore, it provides 
a bridge between community and science on 
issues that concern people of all walks of life 
(e.g., agriculture). Importantly, data from citizen 
science has been shown to be comparable that 
of researchers and robust enough to use soundly 
(Paul et al. 2014). For the purposes of our study, 
we compare data collected by citizen scientists 
to trained and paid research assistants for quality 
control. 

After launching, The Breadfruit Project conducted 
considerable public outreach in order to recruit 
participants through outreach materials such as 
flyers,	social	and	traditional	media,	and	in-person	
visits to community organizations. The project 
met with great success, growing to over 200 local 
participants by late 2018. Participants who range 
from elementary students to retirees submitted their 
data through an online platform. 

Furthermore, the project has partnered with 
multiple outside efforts to expand in scope to an 
international level (Jamaica, Costa Rica, Samoa, 
Federated States of Micronesia). For instance, in 
Samoa an NSF funded teacher training program 
allowed for the engagement and training of 
teachers, who have subsequently utilized the 
project as STEM engagement for their students. 
In Micronesia, a community-based effort wanted 
to collect phenological data, and through an 
intermediary partnership we have worked to input 
their hand-collected data into our online database. 
Breadfruit phenology could potentially be tracked 
all over the globe, addressing a whole range of food 
security and sustainability issues. 

ADDITIONAL BENEFITS 
Although the project commenced to generate data, 
a	range	of	additional	benefits	have	been	realized.	
Informal	feedback	captured	the	types	of	benefits	
experience by participants. Volunteering for the 
project seemed to be most enticing for people who 
could combine the opportunity with another cause; 
a school project, a lesson plan, an internship. For 
students beginning to look into science careers, 

volunteering added to their skill sets via hands-on 
experience. 

Aside from learning technical skills, participants 
have	reported	benefits	more	broadly.	Taking	the	
time observe your surroundings can be metatative, 
eye opening, and provide real insight into 
ecological relationships. Taking time to observe 
one’s surroundings was a valued  Hawaiian practice 
referred to as kilo (Morishige et al 2018). One 
respondent discussed about how s/he “feels that 
I’ve become disconnected from taking the time 
to observe what’s around us,” and that “through 
this project I’ve noticed that I’ve become more 
aware about what’s going on around me.” Several 
participants indicated that they feel more connected 
to the environment as a whole, with one common 
comment being “I really appreciate the opportunity 
to get to know my tree better. It’s taken on, or 
maybe I’ve noticed, a personality that wasn’t 
there before.” These types of impacts boarder on 
epistemological shifts in how people see the world 
and themselves.

SUCCESSES AND CHALLENGES
While data analysis has only just commenced, the 
overall quantity and quality of data amassed has far 
exceeded expectations. While for some volunteers 
the experience is meaningful and manageable, there 
were others that were not able to keep up with 
their data collection. For some on Hawai’i Island, 
their trees were destroyed in the most recent lava 
eruption. For others, the task was too overwhelming 
to committ to bi-weekly. Participants who requested 
to withdrawal  were simply innundated by the 
daily chores of life-whether they were a farmer, a 
parent, or working full-time, it takes committment to 
consistently take part in a study outside of a normal 
work week. 

The project seemed more manageable for students 
who had trees on campus or retirees that had a tree 
in	their	yard	that	was	easy	to	access.	It	was	efficient	
to partner with existing organizations and schools 
that had accessible trees that could build the data 
collection into their lessons plans, and with those 
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who share a similar mission. In addition to creating 
opportunities for those interested in citizen science, 
the project created hype and awareness around 
breadfruit. Whether someone decided to participate 
in the study after reading about the project or not, 
information about the importance of localizing food 
production was circulated through multiple local 
networks. 

SUMMARY
In supporting the restoration of a traditional and 
underutilized	crop	we	find	that	citizen	science	is	an	
appropriate and effective method to implement. 
While collecting data for research was the main goal 
of creating The Breadfruit Project, it has expanded 
into	benefits	outside	its	original	scope,	including	
international	relationships	and	personal	benefits	to	
participants. 

We	see	citizen	science	as	a	fitting	method	that	
incorporates Hawaiian values into research, which 
is particularly important in dealing with indigenous 
crops such as breadfruit. Use of traditional and 
indigenous knowledge was implemented by 
volunteers during the making of their observations, 
interactions with the environment, and through the 
recognition of plants, animals, and even abiotic 
elements as having individual personas. 

Through citizen science we have not only 
accomplished essential research goals of the project, 
but also promoted the traditional value of kilo, the 
observations of one’s surroundings, to become 
aqcuatined with natural cycles and, hopefully, some 
of the cultural values that stem from such practices 
(Chang et al. 2019; Morishige et al. 2018).The 
project on-going for the foreseeable future, and we 

encourage engagement through our website or by 
contacting the authors (https://breadfruit-phenology.
herokuapp.com). [
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PICTURED: Citizen scientist at a training session learning how to take measurements 
to establish a tree profile. Mānoa, Hawai‘i. B. Langston. 2017.

“While collecting data for research was the main goal of creating The Breadfruit 
Project, it has expanded into benefits outside its original scope, including international 

relationships and personal benefits to participants.”

mailto:https://breadfruit-phenology.herokuapp.com?subject=
mailto:https://breadfruit-phenology.herokuapp.com?subject=
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The University of Idaho (UI) was established as a land-grant university in Moscow, Idaho, in 
1889. Since 2001, the University’s College of Natural Resources has operated the McCall 
Outdoor	Science	School	(MOSS)	to	promote	scientific	learning	through	research	and	
educational	experiences.	The	field	campus	is	ideally	situated	on	the	eastern	shore	of	Payette	
Lake in central Idaho and lies within two jurisdictional boundaries – the City of McCall and 
Ponderosa State Park. Historically, the campus was underused, serving as a summer camp for 
UI undergraduate students in forestry since 1940 and as a rental location for outdoor retreats 
and professional development since the 1980’s. That changed with the advent of MOSS, 
the only public residential outdoor school in Idaho. Since its humble beginning, MOSS has 
brought	new	purpose	and	thousands	of	visitors	to	the	McCall	field	campus.

MCCALL OUTDOOR SCIENCE SCHOOL
Exploring the Science of Ecology

By Alison Tompkins, Nez Perce County, Idaho

PICTURED: A group of MOSS students investigates animal tracks in winter. University of Idaho, 2019.
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MOSS began with $5,000 and a grass roots effort 
by two UI employees, Greg Fizzell and Steve 
Hollenhorst, to bring a residential science school 
and university programming to the underused 
field	campus.	“MOSS’s	success	is	rooted	in	the	
people whose vision and dedication have taken it 
from an idea to reality,” says Fizzell. “This includes 
the faculty, staff and K-12 teachers who believed 
in our mission and worked together to make it a 
model program recognized broadly by a diversity of 
audiences.”

The school opened in the fall of 2001 with a two-
week	residential	program	for	fifth	and	sixth	grade	
students from two Idaho schools and volunteer 
faculty from the UI College of Natural Resources 
served as the school’s teachers. The program grew 
to three weeks the following year, and today, MOSS 
is a year-round operation for schools throughout the 
state with 20 graduate students participating each 
year and obtaining a Master of Natural Resources 
degree. MOSS graduate students have gone on to 
successful	careers	in	a	multitude	of	fields:	elementary	

education, outdoor education programs, forestry, 
non-profit	leadership	positions,	and	more.	

MOSS’s mission is simple and effective: to transform 
individuals and communities through innovative 
research and hands-on educational experiences. 
It brings cutting-edge thinking from a university 
setting to participants through direct involvement 
in an outdoor setting. MOSS reaches communities 
through	the	land-grant	university	with	scientific	
outreach, education, and research. It makes science 
a reality for its participants, providing experiences 
that can’t be found in a classroom setting. (University 
of Idaho, 2019)

MOSS uses a coordinated approach to teaching 
and learning, facilitating a K-12 science curriculum, 
graduate student education, leadership, research, 
and wilderness medicine training. When it is not 
being used for residential programs, the facility 
is also open to other educational groups for 
workshops, seminars, and courses.

PICTURED: A group of MOSS students investigates animal tracks in winter. University of Idaho, 2019.

“MOSS’s mission is simple and effective: to transform individuals and communities through 
innovative research and hands-on educational experiences. It brings cutting-edge thinking 
from a university setting to participants through direct involvement in an outdoor setting.”

PICTURED: Morning breaks on the McCall Field Campus, home of the McCall Outdoor Science School. University of Idaho, 2019.
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Nationally recognized for its innovative educational 
programming, MOSS is well-known in Idaho for its 
residential K-12 science program. MOSS program 
coordinators work directly with schoolteachers to 
identify two focal areas of study that make up the 
curriculum during the students’ stay on campus. 
These topics align with Next Generation Science 
Standards and include themes such as water, 
ecosystems, and geology. K-12 students arrive at 
MOSS by school bus prepared to spend one week 
at	the	field	campus,	unplugged	and	immersed	in	
science and the outdoors. While technology is 
valued	by	MOSS	as	a	useful	scientific	tool,	MOSS	
encourages schools to limit student use of personal 
electronic devices during their stay. In the case of 
Moscow Middle School sixth graders, students are 
permitted to bring and use their devices on the bus 
ride to MOSS. As they exit the bus, all devices are 
collected by teachers and returned to students when 
they board the bus for the return trip home. 

Moscow Middle School science teacher Erik 
Hudelson believes this is important and helps 
students learn that they can have fun without having 
a screen in their hands. Hudelson has been taking 
middle school students to MOSS since 2005 and has 
observed the social and educational impact MOSS 
has on students. 

“MOSS is a great experience for every grade 
level,” says Hudelson. “It has fantastic content 
and curriculum and students get to see how real 
scientists	work	in	the	field.	You	can’t	replicate	that	
experience	in	the	classroom	or	on	a	one-day	field	
trip.” He adds that friendships are formed during the 
week and kids who previously didn’t interact much 
with their peers can be seen hanging out with new 
groups of friends after the trip. This observation 
was reinforced by Victoria Fields, a Moscow seventh 
grader who attended MOSS in 2018. When asked 
what she would remember most about MOSS 10 

PICTURED: A field group celebrates a big hike to Osprey Point with some time to take in the view. University of Idaho, 2019.
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years from now, she said it would be the bonding 
experience with friends who looked out for each 
other by making sure they got to the showers on 
time, or played games in their cabin when they were 
supposed to be sleeping.

Daytime activities for K-12 student groups are led by 
individual graduate students. They lead alternating 
weeks of K-12 groups, balancing their academic 
program with K-12 leadership and instruction. 
The graduate program begins with a three-week 
orientation, where graduate students are provided 
with an outline of a curriculum based on the topics 
available and have the freedom to tailor it to their 
teaching style. Graduate students engage K-12 
students	in	science	and	the	scientific	process	through	
hands-on inquiry in a variety of methods. Activities 
can include water and soil sampling, capturing 
aquatic invertebrates, coring trees, plant and insect 
identification,	measuring	canopy	cover,	making	
water	filters,	calculating	snow-water	equivalent,	and	
much	more.	K-12	students	journal	their	findings	and	
present them to their groups, polishing their public 
speaking skills and learning to communicate their 
observations to others.

Graduate student Holly Moss was attracted to the 
science	school	by	the	field	campus	experience.	
The focus of her studies is environmental policy. 
Although initially she was surprised by the intensity 
of the K-12 program, it has greatly improved her 
leadership and public speaking skills and she now 
wants to be a leader in ecology and environmental 
policy. When asked what she will remember most 
about her experience at MOSS, she said it will be the 
professors who helped her and truly cared about her 
career goals and what she wants to do with her life.

After hearing about MOSS from a coworker and 
comparing it to other outdoor science schools, 
Micaela Petrini chose MOSS for its lower cost and 

Master of Natural Resources degree. “At MOSS, 
graduate students are encouraged to critique and 
question, to actively engage in discussion, be critical 
of what we are reading, and be active thinkers and 
intellectuals. The professors truly care about your 
career goals,” says Petrini. She and other graduate 
students will spend the coming summer at Taylor 
Wilderness Research Station in the heart of the Frank 
Church River of No Return Wilderness, the original 
homestead of famous hunter and trapper “Cougar” 
Dave Lewis. (Peek, 2004) The trip culminates their 
graduate coursework at MOSS, and students explore 
human and environmental impacts on natural 
resources during their stay.

Through these experiences, K-12 and graduate 
students	discover	how	to	communicate	scientific	
ideas to others. MOSS creates generations of 
critical thinkers and future scientists, with programs 
designed to teach participants how to seek and 
interpret	information	through	scientific	processes	
and	effectively	communicate	scientific	findings	to	
others in their communities. 

MOSS participants have different experiences as 
K-12 students, graduate students, and faculty, 
but they all agree on one thing: It is important to 
continue MOSS – for the students who have never 
experienced the outdoors, who learn independence 
and leadership, who gain new friendships, and 
who bring science and knowledge back to their 
neighborhoods	and	careers.	Communities	benefit	
because their residents become armed with the right 
tools to make better decisions.
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“MOSS creates generations of critical thinkers and future scientists, with programs designed 
to teach participants how to seek and interpret information through scientific processes and 

effectively communicate scientific findings to others in their communities.”
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