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Newsletter. 

We are grateful to the National Science Foundation for its support of CAISE and the informal science 

Wendy Pollock
Principal Investigator
Center for Advancement of Informal Science Education
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Participants

Rick Bonney

conservation and 2) understanding the social and educational impacts of public participation in research. 

focused on science.

participatory research approaches and citizen science efforts for ecological monitoring in conservation 

outcomes of integrating local ecological knowledge with conventional science to improve learning 

 is an Assistant Professor of Environmental Education and Citizen Science in the 

integrate ecological content knowledge and science reasoning skills into formal and informal science 

Ellen McCallie

agricultural research in Brazil and Indonesia.
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Tina Phillips

science participation and environmental literacy and behavior.

inspired by the needs of conference participants for shared resources and strategies across different 

candidate in the same department working to understand the strategies employed by science researchers 

restoration and protection issues.  
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report. We thank all of the participants in the Citizen Science Toolkit conference held at the Cornell 

In addition we thank the following individuals who provided thoughtful and constructive reviews of 

the Center for Advancement of Informal Science Education or the National Science Foundation. This 

Tina Phillips

Candie Wilderman
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literacy.

science learning opportunities and activities that people experience across their lifespan outside 

informed about science and expected to embrace it.

of the experience (Falk 2001).  

decades have aspired to actively involve the public directly in the multifaceted and iterative processes 

and process while experiencing the fun and excitement of research. 

one or more of the various stages of research 
•

•
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make recommendations for conceptualizing and developing future ISE activities that will 

We hope that this report will serve as a starting point for discussion about the value and potential for 

involved. These include: 

Collecting data

Analyzing data

Interpreting data and drawing conclusions

varying degrees and by altering the amount of control that participants have over the different steps. 

Contributory projects
the public primarily contribute data

Collaborative projects

Co-created projects
together and for which at least some of the public participants are actively involved in most or 

described in Evaluating Impacts of Informal Science Education Projects

•

•

•

•

•

•

•

•

•

•

•

1)

2)

3)
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measured outcomes (which were rare for most studies) and inferred outcomes (outcomes that seem to 

evaluation). 

development.

Awareness, knowledge, and/or understanding 

and environmental regulation. 

Engagement or interest

provide opportunities for people to develop interest and engagement by either trying something new or 

of engagement so that individuals with varying levels of expertise can develop a new interest or take 
deeper steps in their practice or engagement. 

Skills 

publications. Participants in data analysis workshops gain additional skills in reading and interpreting 

Attitudes and behaviors
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Participation also can lead to other types of behavior change such as improving habitat for wildlife or 

community planning.

approaches in their work. 

Creating new PPSR projects

exists in three areas: 

motivations for members of the public to understand and participate in research will be needed. Also 

Enhancing PPSR projects already underway

Add PPSR to other types of ISE projects

1)

2)
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Enhancing research and evaluation surrounding models of PPSR and their impacts
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as large as several thousand people participating in a national bird count. 

data about bird strikes as long ago as 1880. A group of amateurs started the Astronomical Society 

galaxies. 

research. 

continue today (Bonney 2007). In each of these experiments the public gathered and submitted 

1

1  A note on terminology: To differentiate when we are referring to the National Science Foundation Informal 
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precisely is challenging. 
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various steps to varying degrees and by altering the amount of control that participants have over the 
different steps.2

public primarily contribute data 

together and for which at least some of the public participants are actively involved in most or 

2

bers of the public might participate. 

1)

2)

in Contributory 

X

resources X

X

X

record data X X X

X X
X X

X

X

X
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Many 

Experts, Many Audiences
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or for which we felt that we could infer outcomes from available information. (We excluded from 

evaluation framework described in Framework for Evaluating Impacts of Informal Science Education 

Projects 

anticipated all impact types.

for most studies) and inferred outcomes (outcomes that seem to be happening but which are based 

group by consensus dialogues. 
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Awareness, knowledge, 

and/or understanding 

(of) 1

Process

Careers

Engagement or interest 

(in) 2

Process
    

Careers

Skills 3

 

Discuss results
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Attitudes 4

About activities

About careers
About theories

Behaviors 5

Other 6

Social capital
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1 Measurable demonstration of assessment of, change in, or exercise of awareness, 

careers central to the project. 

2 Measurable demonstration of assessment of, change in, or exercise of engagement/interest 

3 Measurable demonstration of the development and/or reinforcement of skills, either 

procedural aspects of knowing, as opposed to the more declarative aspects of knowledge 

4 Measurable demonstration of assessment of, change in, or exercise of attitude toward a 

one’s capabilities relative to these areas. Although similar to awareness/interest/engagement, 

toward stem cell research

5 Measurable demonstration of assessment of, change in, or exercise of behavior related 

environmental in nature or have some kind of a health science focus since action is a desired 

outcome. 

6 Other
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Descriptions

NestWatch in 2007 (www.nestwatch.org). For 

or neighborhoods and then collected data about the 
birds that bred in them during spring and summer. 

interpreted the information to develop a better 
understanding of temporal and geographic variations 

also aimed to enhance volunteer appreciation and 
understanding of the biology and ecology of breeding 
birds along with an understanding of the process by 

seven Canadian provinces. Typical participants were 

were encouraged to monitor nest boxes once or twice 
per week during the breeding season. Some observed 

monitored several dozen or even hundreds of boxes. 
The average number of boxes monitored was 22.

had become widely established as an easy means of communication).

Photo courtesy The Birdhouse Network
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submitted complete nests to a partnering researcher (federal permits needed to be obtained to allow 
this activity).

To determine whether participants had increased their knowledge of science process as a result of 

other community members. 

1)

2)



26 insci
.ORGcaise

establishment and spread of weedy invasive plants

Encourage participants to take personal action toward reduction or eradication of invasive 
plants. 

currently employed. 

training session at which they learn how to recognize 

of invasive plant species (averaging about 12 species 

plant spotting

all volunteers walking a common trail for which 
invasive plant distribution is known 

being validated by an external expert.

session participants also practice the development of explanations. They hear about how conclusions 

local groups and/or land managers. 

Six months after the data collection period. 

4)

1)

2)

1)

2)

Photo courtesy Spotting the 

Weedy Invasives
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Participants who completed pretests generally had a sense that science can be uncertain and that 

thus underappreciating the role of inference in drawing conclusions. Slightly over half of respondents 

professional background. 

the individual versus beyond individual control).  

Some slight changes in behavior were noted among respondents. When participants began the 

volunteering opportunities. Common explanations for individuals who did not take action included 
time constraints and a sense of futility given the scale of the problem.

edu/allarm) operated throughout the state of Pennsylvania from 1984 through 2005. It was started 

to help participants gain knowledge of the extent and impact of acid deposition on streams and to 

of place by visiting a single site on a weekly basis and then to build a sense of stewardship for that 

solutions. 
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volunteers to demonstrate their competency in collecting and 

attending one or two training workshops at which they learned how 

data form. Participants averaged about two hours of effort each week 

data. Although individuals networked with other participants if 

patterns found at their stream site(s) within the larger context of all sites sampled. Participants also 
had opportunities to attend presentations on the science and policy of acidic deposition presented 

training or formal support for participants to engage in these activities. 

Photo courtesy 

ALLARM
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their understanding of the concepts of variability and sampling intensity and used this knowledge 

participants develop other skills. For instance while volunteers generally understood the criteria for 

statewide study design. There was also a great deal of variability in the level of understanding of the 

letters written and anecdotal information on conversations and presentations given by participants.

of the acid rain volunteers participated in the broader program of watershed monitoring when it was 
created. 

conservation (www.mlmp.org). Sponsored by the National Science Foundation from 2002 through 
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although some volunteers monitor a western population in coastal 

(Asclepias spp.

monarchs and milkweeds. They randomly choose as many plants as 

can modify throughout the season. At the end of the season they send 

involves comparing plants occupied by monarchs to random plants by measuring the same 

absence of invertebrates). Participants who engage in the parasitism study collect monarch eggs or 

felt like real scientists and were proud of their contributions. 

Interview data also highlighted the importance of the social aspects of the program. The shared 

Photo courtesy 

MLMP
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for learning about nature.  

chosen to engage youth participants in a variety of related 

expanding the program by supporting volunteers who use their 

conducting their own studies.  

network of volunteers of all ages and backgrounds working together to measure and map precipitation 

variety of users while encouraging citizens to have fun participating in meteorological science and 

National Science Foundation to help the organization provide enrichment activities in water and 
weather resources. 

desired.

The duration of participation varied widely. Some participated sporadically or for a short period of 

Photo by Christine 

Ruffo
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signed up but did not participate offered a wide range of reasons 
ranging from expense of rain gauges to lack of time for attending 
training or collecting data.

Individuals who attended group training sessions were more likely 

largely on increasing training options. 

precipitation data compilation (providing information on the duration 

2007). 

environment and how it is affected by precipitation. The most common learning is that precipitation is 

Gaultheria shallon) in research 

impacts on habitat by some public land managers. 

undocumented Latinos between the ages of 20 and 40 who were learning English. A few were Asians 

Photo by Henry 

Reges, CoCoRaHS
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local ecological knowledge that often surpassed that of forest 

and forest stand types. The researcher and harvesters collaborated to 

of leaves damaged by insects or fungi and stem density of harvestable 

harvesters played a key role in interpreting the data at a large workshop facilitated by the researcher 

especially to study the effects of fertilizer on commercial production and how white pine blister rust 
could be treated using pruning methods for commercial use of the pine boughs. Both of these studies 

Photo 

by Heidi Ballard
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explaining how the results compared to their own observations in the forest.

the sustainability of the resource. Several expressed a new awareness of how their harvesting practices 

outweigh environmental concern. 

managers began to see harvesters as holders of important ecological knowledge and skills and started 
to view their contributions as valuable (Ballard 2008). 

by a partnership between the Concerned Citizens of Tillery (CCT) and academic researchers at 

ethnographic and epidemiological research on acute exposures and their relationships to both 
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as three university researchers. These core 

based on problems they experienced in their 

research results to lobby for change in land use 
policies in the region. 

were the levels of several airborne toxins in 

were pollution levels related to acute health 

The 88 participants who were involved primarily in data collection recorded observations about 

presenting at community meetings in surrounding areas. 

connections with professional research.

. Photo by Gary R. Grant
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(Wing et al. 2008).  An additional goal was to build the organizing and communication skills of 

their education goals being met can be found in the community action that led to policy change and 

researchers has resulted in an ordinance regulating the corporate hog industry. 

content knowledge and science process skills among participants. These goals include not only the 
understanding of the effects of invasive plant species on native ecosystems but also an understanding 

actions through partnerships with management organizations. 

which they learn how to identify and collect data on invasive plants 

and collecting data on the distribution of invasive species as well 

entered online.  

participants are welcome to share their ideas or concerns about 

Prohibited Plant List.

Photo courtesy IPANE
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and outcomes.

Creek Watershed to target critical areas for protection or mitigation and to inform management 

SCCA hopes to empower community members to meaningfully participate in making decisions about 
how the watershed is managed.
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action. These activities have been realized: About 

stream sites throughout the watershed from 

have been engaged in virtually every step of the 

also have conducted seasonal visual assessments 

And at least once per year volunteers have sampled 

the level of order.  

throughout the watershed (Wilderman 2005).  

about 15 other volunteers each contribute about 40 hours per year in monitoring. 

Photo courtesy 

ALLARM
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in which evidence is evaluated to draw conclusions. Participants who have chosen to restrict their 

individuals participate occasionally while others spend several hours per 

where they grow to legal size and can be harvested.  Participants collect 

estuaries and plans are in place for a third estuary.

background information are encouraged to do so and share the information with scientists. Both 

Image courtesy Reclam 

the Bay
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data and draw conclusions. Participants and scientists also work together to spread awareness of 

and state organizations have been included along with two elementary schools and a high school. 

provide information to a popular radio personality in an effort to further involve the community. 

programming. 
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Awareness, knowledge, and/or understanding 

information to environmental issues and regulations.  Participants in The Birdhouse Network learned 

Watershed study increased their understanding of the process of science to the point where they 

learned science processes even though many had never been exposed to science before.

participants in Spotting the Weedy Invasives stated that their understanding of science process had 

understanding of the concepts of variability and sampling intensity and used this knowledge to 

and environmental regulation. Salal harvesters learned that belonging to an organization allowed 

participants learned about the laws that could help them stop more hog farms from being located in 

that SCCA members gained knowledge of community dynamics and environmental regulation. 

Engagement or interest

scientists have yielded some of the largest databases available about the distributions and abundances 
of plants and animals on our planet showcases the level of engagement of volunteers in gathering 
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engage people in science in a fun and meaningful way.

and types of engagement so that individuals with varying levels of expertise can either develop a new 

species.

Skills 

list).

communicate their results to the public. 
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disseminate results.

Attitudes

studied. 

individuals who decide that they do not want to become scientists may become better consumers of 
science as both their understanding and attitudes change. 

Behaviors 

least studied and understood owing to the challenges of determining causal relationships in varied 

habitat for wildlife. Some participants in Spotting the Weedy Invasives said that they had begun to 

a place at the table in decision making about future land use for the watershed.
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need to be developed to draw decisive conclusions with respect to these impacts.

Creating new PPSR projects

exists in three areas: 

and interests.

1)

2)

4)

1)

2)



48 insci
.ORGcaise

of participation by a larger number of community members who primarily contribute to data collection 

Enhancing PPSR projects already underway

about those ideas. 
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occurred in TBN. 

place their research in a global context.

does not preclude an important role for organizations or institutions that have not previously been 

Another idea for engaging new audiences is to employ the newest in Web 2.0 technologies to existing 

building should be pursued and broadly disseminated. 

Adding PPSR to other types of ISE projects



50 insci
.ORGcaise

their interest further. 

Enhancing research and evaluation surrounding models of PPSR and their impacts

research has not been done at all as far as we can determine.
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impacts. 

we conducted for this report yielded so few robust evaluation reports. 

provided in this report will help to move this effort forward.
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relatively few have been funded by the Informal Science Education (ISE) program at the National 

Public Participation in Ornithology: An Introduction to Environmental Research 

PigeonWatch involves city dwellers in counting the kinds and numbers of different color types of 

Canada.

The Cornell Nest Box Network

The Cornell Nest Box Network was renamed The Birdhouse Network (TBN) and is fully described in 

Parents Involved/Pigeons Everywhere
1998–2004. 

and nature centers.
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Citizen Science Online

Birds in the Hood

birds.cornell.edu/celebration).

Bringing CoCoRaHS to the Central Great Plains: an Informal Science Education Project for 
Rural Communities

report.

Project NestWatch

NestWatch involves participants in collecting data about bird breeding biology across North America. 

data from online images provided by a series of NestCams located in several different states (www.

was absorbed into NestWatch in 2007.

Seasons of Change: Signs of Climate Change in New England and North Carolina

include a citizen science program for installations that can provide outdoor venues. 
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the continent in searching for endangered and threatened species of ladybugs. Participants submit data 
in the form of digital photos.

Communicating Climate Change 
2008–current.

are using citizen science as a means of helping visitors understand local impacts of climate change 

Community Dynamics of an Emergent Pathogen: Intrinsic vs Extrinsic Mechanisms (Emerging 

CI-Team Implementation Project: Using the GODM Cyberinfrastructure to Involve Citizen 
Scientists in Moving from Data Isolation to Data Integration

Citizen Science and Sea Turtle Conservation: Critical Perspectives from Social Studies of 
Science
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Stream of consciousness: A 

publication of the Alliance for Aquatic Resource Monitoring. Available online: http://www.dickinson.

Benchmarks for science literacy. New 

Science Education

Participatory research for conservation and rural livelihoods: 

Doing science together

Human Ecology

547.

Ecology and Society

Living Bird

Exemplary Science in Informal Education Settings: Standards-Based Success Stories 

Bioscience

literacy. 

How people learn: Brain, mind, 

experience, and school

International Journal of Science Education,

Participatory research in conservation and rural livelihoods: Doing science together 

conservation in residential ecosystems. Ecology and Society,

ecologyandsociety.org/vol12/iss2/art11/

Social Science & Medicine



56 insci
.ORGcaise

Journal of 

Research in Science Teaching

Citizen science toolkit 

conference

pdf  

measuring instrument and preliminary results. Journal of Environmental Education

The Volunteer Monitor

volunteer/newsletter/volmon19no1.pdf 

Free-choice science education: How we learn science outside of school. New 
York: Teachers College Press.

Community-based participatory research for health

Bass Publishers. 

Ecology and Society

Framework for evaluating impacts of informal science education projects. 

Citizen science: A study of people, expertise and sustainable development. London: 

Environmental education 

or advocacy: Perspectives of ecology & education in environmental education

Journal of Community Engagement and 

Scholarship

Situated learning: Legitimate peripheral participation
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participation. Ethics, Place & Environment

World War II. Public Understanding of Science

Creating connections: Museums 

and the public understanding of current research

science.pdf

National science education standards

National Academy Press.

Learning science in informal environments: People. places, 

and pursuits. Committee on Learning Science in Informal Environments

Science & engineering indicators—1996

North American Association for Environmental Education (NAAEE). (2000.) Environmental 

education materials: Guidelines for excellence workbook, bridging theory & practice

Danaus plexippus) by Lespesia archippivora American Midland 

Naturalist

At the Human Scale: International Practices in 

Science Communication

Science, 

Technology, & Human Values

Environmental Monitoring and Assessment

mountain region:  Two case studies. 56th Annual Field Conference of Pennsylvania Geologists 

Guidebook
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Proceedings 

of the 1998 Pennsylvania Acidic Deposition Conference

lessons learned. The Volunteer Monitor

with two operational models for community science. Community-Based Collaboratives Research 

Consortium Journal. Spring 2004.

industrial hog operations. American Journal of Public Health


