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FOREWORD

Science and federal lands go hand in hand. To steward public lands in line with their missions, 
federal land management agencies rely on scientific information about those lands and the 
natural and cultural resources they support. To obtain that information, the agencies conduct 
a broad range of studies—basic research, applied research, scientific inventories, monitoring, 
etc.—and invite partners from the scientific community to do likewise. Through this work the 
agencies demonstrate that science is for public lands. 

The converse is also true: public lands are for science. Across the states and territories, 
the federal land management system contains our planetȆs full range of biomes, physical 
processes, social-ecological systems, land uses, resource-linked economies, and evolving 
relationships between human and nonhuman communities. Thus, federally managed public 
lands provide endless opportunities for scientists and other scholars, and the public at large, 
to create knowledge and advance our understanding of the world. These lands help everyone 
engage with science in personally and professionally meaningful ways.

Citizen science sits sTuarely at the center of this close association between science and federal 
lands. The agencies need far more scientific information than can be provided by their own 
staΊ and other professional scientists. The gap can be filled in part by citizen science projects 
that invite public volunteers to generate and�or make available scientific information about 
public lands and their resources. %y participating in such projects, anyone—regardless of 
scientific background or prior knowledge—can help ensure science continues to inform the 
management of their public lands. They can also build new personal connections to public 
lands, new understandings of science as an evidence-based way of knowing about our world, 
and even an enhanced identity as a “science person.” Countless benefits come when a visitor 
sits down amid the grandeur of a mountain meadow and carefully counts the Όowers on a 
small patch of ground for the first time.

*iven the relevance of citizen science to their missions, four federal land management 
agencies (%ureau of Land Management, 1ational Park Service, 8S Fish 	 :ildlife Service, 8S 
Forest Service) and a partner (Schoodic Institute) collaborated to develop this toolkit and 
associated training materials. The goal is to stimulate and guide citizen science activities on 
federal lands, whether projects are led by agencies or by partners. A wide variety of projects 
are already underway (from dragonΌies to historic documents, arctic lands to tropical 
waters) and more are surely to come. Lessons should be shared. %est practices should be 
disseminated. :heels should be invented only once. This toolkit and associated materials will 
help you build success and avoid pitfalls.

Tim Watkins, PhD
Science Access 	 Engagement Coordinator
1ational Park Service
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An Overview of the Field
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INTRODUCTION

The goal of this module is to provide an overview of citizen science—its scope, breadth, and impacts—and to 
show how it is being used and can be used by federal land management agencies.

Public lands across the 8nited States (8S) face many challenges. Public agencies are tasked with managing 
the lands under their control for sustainable populations of fish, wildlife, and plants� for clean air and water� 
for maintenance of cultural sites� and for a variety of uses that may include grazing, energy development, or 
recreation. Accomplishing this task reTuires a vast amount of information. Managers need to understand changes 
in species abundance and distribution across time and space. They need to document changes in phenology 
over long spans of time. They need to know about the Tuality of air and water across landscapes, about the 
movements and distributions of invasive species, and about the locations and status of cultural resources. 

+ow can the information reTuired for informed policy and management be gathered" 2ne way is to facilitate 
public participation in scientific research, also known as citizen science, which employs the abilities and 
knowledge of individuals who are willing to pay close attention to their environment, record what they 
e[perience, and submit their information to centralized databases where it can be collated and analyzed for the 
benefit of science and society. 

Most federal and state agencies, as well as many nongovernmental organizations, employ citizen science to some 
degree. In some cases, data collected by volunteers can supplement information already possessed by agency 
scientists and managers, whereas in other cases, citizen science is the only way that data can be collected in 
su΍cient Tuantity, geographic e[panse, and timeframes to address significant environmental issues.

CITIZEN SCIENCE AND FEDERAL AGENCIES

Citizen science has been used e[tensively to monitor birds. 9isitors to many parks, forests, grasslands, and 
refuges contribute data to e%ird, which began collecting sightings from birders across the country in 2002. Since 
that year, �24,000 birders have submitted �1 million complete bird checklists including 10,�1� species, and 
papers based on e%ird data now number in the hundreds. Agency staΊ freTuently mine the e%ird database to 
learn what birds are present at diΊerent times of year on the lands that they are entrusted to manage. 

Currently e%ird is the largest contributor to the *lobal %iodiversity Information Facility (*%IF), which is an 
international data network aimed at providing open access to data about all types of life on Earth. e%ird also is a 
major contributor to the 1orth American State of the %irds Reports, which are used to help set bird conservation 
priorities across dozens of federal and state agencies. The 2022 State of the %irds Report showed that birds are 
declining in every habitat e[cept wetlands, where decades of investment and management have resulted in 
dramatic population gains. Land managers can use the information in this and previous reports to determine 
which bird species are most in need of management in the areas under their purview. 

Citizen science studies far more than birds, however. Some projects focus on entire landscapes. These include 
bioblitzes, for which teams of participants locate and document as many animals and plants as they can over a 
specific location, usually over the course of one day. An e[ample is the %asin and Range %ioblitz at the %asin and 
Range 1ational Monument, which has yielded data used to refine habitat models within the monument and to 
inform a monument resource management plan. Many bioblitzes are built on a citizen science platform called 
i1aturalist. This massive data collection tool has more than one million registered participants. Many of these 
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observers contribute sightings not only during bioblitzes but also on their visits to public lands every day, and 
their accumulated data can be mined to determine locations of plants and animals across landscapes. Like e%ird, 
i1aturalist is a major contributor to *%IF. 

Still other citizen science projects focus on monitoring phenology, that is, seasonal and annual changes in 
the timing of events in nature. Some parks and refuges have set up phenology trails, such as the Rio *rande 
Phenology Trail at the 9alle de 2ro 1ational :ildlife Refuge in Te[as and the *ulf Coast Phenology Trail in the 
%ig %ranch Marsh, Sandhill Crane, and *rand %ay 1ational :ildlife refuges in Mississippi. 2bservers along 
these trails monitor the timing of leaf budding, plant Όowering, and bird nesting to document local impacts of 
climate change. 'ata collected on these trails are usually submitted to a centralized database housed at 1atureȆs 
1otebook, a project of the 8SA 1ational Phenology 1etwork. Like contributors to i1aturalist, many observers use 
1atureȆs 1otebook to contribute sightings not only along phenology trails but also on their regular outings, and 
these data can be e[amined to detect changes in phenology on public lands. 1atureȆs 1otebook is yet another 
major contributor to *%IF. 

Citizen science also is used to monitor water Tuality in parks, refuges, and forests. Alabama :ater :atch has 
established a baseline of water Tuality observations within si[ priority watersheds in AlabamaȆs national forests, 
and 8tah :ater :atch, for which the 8S Forest Service has partnered with 8tah State 8niversity, monitors the 
Tuality of 8tahȆs waterways and provides water Tuality education. 

Citizen science also is applied to studies of cultural significance. For e[ample, a project called Measuring +istoric 
Structures was conducted by the 1ational Park Service Southeast Region in 201�. Participants made structural 

Figure 1.1: 8tah :ater :atch, managed by 8tah State 8niversity, monitors the Tuality of water in multiple locations across 
the state, including streams and rivers in national forests and on other federal lands.
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measurements in Tuskegee Institute 1ational +istoric Site, Everglades 1ational Park, .ennesaw Mountain 
1ational %attlefield Park, Cape +atteras 1ational Seashore, Fort Raleigh 1ational +istoric Site, and :right 
%rothers 1ational Memorial. The data were used to update the Southeast RegionȆs List of Classified Structures 
database.

These e[amples show just a few of the myriad ways that citizen science data are being used. Citizen science is 
growing rapidly around the world, as evidenced by the development of hundreds of projects and the publication 
of thousands of peer-reviewed papers based on citizen science data. 1ew publications appear in the literature 
each week—many in top-ranking journals—and several review papers have summarized the impacts of citizen 
science, for e[ample, “Citizen Science Can Improve Conservation Science, 1atural Resource Management, and 
Environmental Protection” (Mc.inley et al. 201�).

Figure 1.2: 'iΊerent types of citizen science are appropriate for diΊerent situations. 'ata collection and data processing 
projects usually involve large audiences collecting or managing large Tuantities of data, whereas community-based projects 
typically focus on environmental issues of concern to local groups of involved individuals.

TYPES OF CITIZEN SCIENCE

All of the projects that weȆve described so far are data collection projects. These typically start with the need for 
data about an environmental or cultural phenomenon, such as the size or distribution of an animal population� 
a defined data collection protocol, so that all data will be collected in the same way and can be combined for 
analysis� and a willing audience, that is, a group of people with su΍cient interest in the subject to be motivated 
to venture out and collect data. 'ata collection projects are sometimes called “contributory” projects because 
the participants contribute data to answer a Tuestion or to address an issue defined by scientists or resource 
managers (%onney et al. 200�). These are the projects most commonly implemented by federal agencies, and we 
provide many e[amples throughout this toolkit. 

Another form of contributory citizen science involves participants in working with data that already e[ist, for 
e[ample, photos taken by wildlife cams, rather than in collecting new information. Such data processing projects 
include FIS+story, which engages participants in classifying photos of historic fish catches to study changes in fish 
harvest over time. 'ata processing projects are widely employed in the citizen science field but are not commonly 
developed by land-based federal agencies. Like data collection projects, data processing projects reTuire a 
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defined data management protocol, so that all data can be classified in the same way and combined for analysis� 
and a willing audience, in this case a group of people disposed to spend hours in front of a computer screen 
processing images.

<et another group of citizen science projects are community-based projects, sometimes called community 
science. These typically start with a Tuestion about a local environment that directly aΊects a community. They 
often involve a partnership between community members and scientists to design and implement the project, 
and for this reason are sometimes referred to as co-created projects (%onney et al. 200�). They generally reTuire 
an audience with a very direct interest in the project outcome. Some community-based projects are completely 
run by the community. 

:hile all of these types of citizen science have common goals—to increase scientific knowledge, to inform 
conservation or policy action, and to increase public scientific literacy—they diΊer in their techniTues and 
audiences. :hen designing a citizen science project, itȆs important to consider which type or model is most 
appropriate for your situation. 

THE TERM “CITIZEN SCIENCE”

Public participation in scientific research goes by many names. In this toolkit we use the term “citizen science,” 
which in the 8S originated with the Cornell Lab of 2rnithology around 1��� when Lab staΊ desired a new name 
for what had been called the LabȆs “cooperative research program.” In Europe, the term also came into use 
in 1��� when Alan Irwin published his book Citizen Science, which focused less on public data collection and 
more on what he called “scientific citizenship” (Irwin 1���). Since 1��� the term citizen science has grown and 
Όourished, having slightly diΊerent, but complementary, meanings in the diΊerent hemispheres. In most parts of 
the world today, citizen science refers primarily to projects that involve the public in collecting or processing data.

In more recent years, the term has garnered controversy in some circles, primarily because it is perceived as 
being non inclusive. Indeed, if the Cornell Lab of 2rnithology staΊ in 1��� had any idea how use of the term 
would grow—even making it into the 2[ford 'ictionary in 2014—they would have thought harder about using the 
word “citizen.” :hile they were thinking of project participants as “citizens of the world,” itȆs understandable how 
some people have found the term problematic in the conte[t of 21st-century politics. 

For this reason, some groups have started replacing the term citizen science with the term community science, 
which can feel more inclusive. +owever, community science is a specific type of public participation in science 
that reTuires meaningful public involvement in multiple aspects of a project. :e caution projects that adopt the 
term community science to be sure that they are employing truly inclusive approaches to project design. 

AGENCY SUPPORT FOR CITIZEN SCIENCE

The federal government took a major step toward elevating citizen science through congressional and e[ecutive 
branch actions when it passed The Crowdsourcing and Citizen Science Act of 201� (1� 8S Code i ��24), which 
authorizes federal agencies to invest in and use citizen science to advance agency missions and to stimulate 
and facilitate broader public participation in science. The Act lists some of the benefits of citizen science. These 
include: “accelerating scientific research, increasing cost eΊectiveness to ma[imize the return on ta[payer 
dollars, addressing societal needs, providing hands-on learning in STEM (science, technology, engineering, and 
mathematics), and connecting members of the public directly to Federal science agency missions and to each 
other.” Clearly the federal land management agencies have a green light to employ citizen science in their work.
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The four federal land management agencies that are partners in this toolkit—the 8S Forest Service (8SFS), 
the %ureau of Land Management (%LM), the 1ational Park Service (1PS), and the 8S Fish and :ildlife Service 
(8SF:S)—have taken this green light to heart. 

The 8SFS has contributed heavily to agency-based citizen science by setting up a Citizen Science Competitive 
Funding Program (The CitSci Fund) in 201�. This program awards funds to 8SFS-based projects following a 
rigorous application process. Many of the projects highlighted in this toolkit have resulted from this program. The 
8SFS also employs a full-time citizen science coordinator and maintains a Citizen Science Community of Practice 
and a citizen science website, which includes a wealth of information about citizen science (including a toolkit that 
is the forerunner of the one you are reading).

The %LM operates many citizen science projects, several of which are highlighted in this toolkit. It employs citizen 
science co-coordinators, and in 202� released a comprehensive “Crowdsourcing and Citizen Science Action 
Plan: Public Science for Public Lands Fiscal <ears 202�ȁ2028.” This report is well worth reading by staΊ in all 
public agencies and could be used as a blueprint to develop action plans by any agency desiring to improve the 
development and power of citizen science throughout their organization.

The 1PS has employed citizen science for decades, and many of its projects are discussed in the modules that 
follow. 1PS has citizen science co-coordinators and has developed a white paper outlining a strategic approach 
to citizen science throughout the service. The 8SF:S also has employed citizen science for decades, and many 
8SF:S projects also are highlighted in this toolkit. In 2018 the 8SF:S commissioned a report on the status of 
citizen science within the agency. It includes numerous recommendations for strengthening 8SF:S-based citizen 
science, including establishing an interagency citizen science working group, which led to the development of this 
toolkit (%onney and Shirk 2020).

CONCLUSION AND USING THE TOOLKIT

Citizen science is a means of public engagement in scientific work that is e[panding the scope, reach, and impact 
of research throughout federal land management agencies. Citizen science is providing opportunities to collect 
data at scales not feasible for professional scientists alone, and it is engaging members of the public in compiling 
and using issue-relevant evidence to eΊect change. Citizen science has the potential to address major challenges 
in conservation and natural resource management, particularly those that reTuire attention to both social and 
scientific aspects of a problem.

:e hope that you are inspired to develop a citizen science project or to strengthen one that you are already 
running, and this toolkit is designed to help. 

• Module 2 describes the situations in which citizen science is most appropriate as a research techniTue. This is 
a critical module to read and consider before diving into the citizen science project development process.

• Module � e[plains how to set goals and actionable objectives for a project.

• Modules 4 and � discuss how to build a project team to develop a project and how to engage participants, 
stakeholders, and partners in carrying out a project.

• Module � delves into collecting and reporting data and designing appropriate surveys. 
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• Module � describes how to get started in citizen science by adopting or adapting e[isting projects and�or 
using a citizen science project development platform. 

• Module 8 e[plains how to recruit, train, and engage project participants.

• Module � discusses sharing project results with participants and the wider world. 

• Finally, Module 10 is about evaluating a project to determine its success.

:e hope that all of the information in this toolkit will help you design, implement, or improve a project. %ut we 
also hope that it will show you that citizen science is not a simple undertaking. It often demands une[pected 
time and funding, as well as a willingness to understand what it takes to engage with the public. In resource 
management in particular, with so much at stake, citizen science provides the opportunity to reΌect on and 
learn about the human dimensions of ecological research and environmental management, as well as about the 
science. If researchers and managers embrace the opportunity—and the challenge—to listen and learn as well 
as to interpret and share, we can fulfill the potential of citizen science to e[pand knowledge for science-based 
conservation. 

FURTHER READING

%onney, R., %allard, +., -ordan, R., McCallie, E., Phillips, T., Shirk, -., and :ilderman, C.C. 200�. Public Participation 
in Scientific Research: Defining the )ield and $ssessing ,ts Potential for ,nformal Science (ducation. A CAISE InTuiry 
*roup Report. :ashington, '.C.: Center for Advancement of Informal Science Education (CAISE).

%onney, R. and Shirk, -. 2020. Report on Citizen Science $ctiYities :ithin the 8S )ish and :ildlife SerYice. Prepared for 
-ana 1ewman, %ranch Chief, Inventory and Monitoring. 2ctober 12, 2020.

Mc.inley, '.C., Miller-Rushing, A.-., %allard, +.L., %onney, R., %rown, +. Cook-Patton, S.C., Evans, '.M., French, 
R.A., Parrish, -..., Phillips, T.%., Ryan, S.F., Shanley, L.A, Shirk, -., Stepenuck, ..F., :eltzin, -.F., :iggins, A., %oyle, 
2.'., %riggs, R.'., Chapin III, S.F., +ewitt, '.A., Preuss, P.:., and Soukup, M.A. 201�. Citizen science can improve 
conservation science, natural resource management, and environmental protection. Biological ConserYation, 208, 
pp.1�ȁ28. https:��doi.org�10.101��j.biocon.201�.0�.01�
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INTRODUCTION

The goal of this module is to help you determine when citizen science can be an appropriate tool for achieving 
scientific and resource management objectives for parks, forests, refuges, grasslands, or similar lands or waters. 
:e assume that you have come to this module with specific scientific Tuestions or management needs that you 
wish to address. 

Perhaps you want to assess patterns, in space and�or time, of one or more ecosystem components. For e[ample, 
is a particular species present in an area" +ow many individuals of that species are present" These types of 
assessments likely reTuire monitoring. 2r perhaps you want to monitor ecosystem functions, for e[ample, to see 
whether local runoΊ is causing stream pollution. This type of assessment would likely reTuire a process study. 2r, 
you might want to gather information about hard-to-find species or the impacts of crises such as earthTuakes or 
oil spills, which would likely reTuire observational studies. 

All these types of studies are possible with citizen science, but citizen science might not always be the most 
appropriate method to meet your needs. If your objectives fall into one of the following three categories, youȆre 
probably on the right track.

WHAT ARE YOUR NEEDS?

1. You need or desire more or different data than you can collect with staff scientists. 

A major strength of citizen science is its ability to collect information across broad areas and over long periods of 
time, because the number of potential volunteers typically e[ceeds the number of available staΊ professionals 
(including researchers, faculty, and students). Many eyes or ears can help to detect environmental changes such 
as population declines, incidences of pollution, and the introduction and spread of invasive species. In some 
cases, volunteers have access to data that government employees do not, such as observations or measurements 
on private lands near parks or refuges, or information related to individual activities such as hunting or fishing. 
In addition, when a lot of data are needed Tuickly—for e[ample, after a large-scale die-oΊ of birds or fish—entire 
communities of volunteers sometimes can be mobilized to document the cause and scale of the disaster and to 
determine what areas are most in need of mitigation. 

For e[ample, many citizen science projects rely on the huge number of individuals who enjoy keeping track of 
the birds they see in their yards and neighborhoods or on their travels. 2ne project made possible because of 
the birder throng is 'esert Avicaching. Run by the %ureau of Land Management (%LM), this project is essentially 
a game that encourages birders to collect data about migrant birds from rarely visited locations in the Mojave 
and Sonoran deserts where information about bird populations is typically not captured. %ecause of the large 
number of birders who enjoy traveling and a birding challenge, in just one season, �2 volunteers submitted 
40� surveys from �� diΊerent locations, representing more than 1�,000 birds of 102 diΊerent species. The data 
inform management and mitigation planning regarding alternative energy development in southern and eastern 
California. More information about 'esert Avicaching can be found in Module 8.

2. You need to organize or analyze a quantity of data or images that is larger than you have staff to 
handle.

:hen properly managed, volunteers can organize and analyze huge amounts of data, particularly when the 
data are available online. For e[ample, citizen science participants have sorted and analyzed millions of satellite 
images and photos from web cams. :ith proper training and guidance, volunteers also can identify specimens 
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and assess population attributes such as species abundance and distribution. In some cases, highly trained 
volunteers such as retired professionals may be able to contribute to higher-level data analysis.

An e[ample of a data organization and analysis project is FIS+story, run by the South Atlantic Fishery 
Management Council. For this project, volunteers e[amine historic photos of dockside fish catches taken prior 
to the 1��0s to classify and document the species and lengths of fish caught during that time period. The data 
help to e[plore whether the past decades have shown changes in overall catch composition or in the seasonality 
of catches and to see whether the sizes of fish caught over time have changed. This information can be used to 
inform fisheries stock assessments. :hile anyone can tag FIS+story photos, data verification is performed by 
e[perienced fishers and scientists who are trained to work with project data.

3. You want to work with a community to help its members address environmental questions or 
issues that are personally important to them.

Sometimes scientists and managers determine that to manage resources in parks, forests, grasslands, refuges, 
or similar lands and waters where communities are deeply invested in the areaȆs resources, they must work 
closely with the local community. Together they can identify research needs, create data collection protocols, and 
analyze and disseminate research findings. 

Such community-based projects must be undertaken with respect for the community and for its membersȆ 
concerns and knowledge. Such knowledge is often called local or traditional knowledge, which can greatly 
enhance the information needed for the land management agency and the community to eΊectively manage 
resources. Sometimes Tuestions or issues arise from a community rather than from scientists or managers. In 
this case, a project is truly “bottom-up.”

An e[ample of a community-based project that originated from an Indigenous community is the Tribal 1ations 
%otanical Research Collaborative, which is a partnership among the 8S Forest Service (8SFS), several Arizona 
Tribes, and 1orthern Arizona 8niversity. For this project, Tribal members collect information on traditionally 
used plants that have cultural, medicinal, or economic values important to Tribal communities. As part of project 
development, Tribal members trained federal land managers about the cultural importance and uses of native 
plants so that 8SFS staΊ would understand the needs of the community to use and protect the plants. Project 
data are used to restore and manage populations of the plants on federal lands and to enhance Tribal access to 
them. More information on this project is included in Modules 4 and �.

If one or more of the above three categories fits your situation—you need to collect large amounts of data, 
you need to organize large amounts of data, or you wish to address environmental concerns of a specific 
community—then citizen science may be an appropriate endeavor. +owever, before you dive into project design, 
we suggest that you consider answering si[ screening Tuestions. 

SCREENING QUESTIONS FOR CITIZEN SCIENCE SUITABILITY

1. Are your project goals and objectives clear and easy to explain to potential volunteers?

Some research or monitoring projects have easily e[plainable goals and objectives, for e[ample, to determine 
the timing of plant budding in the spring or to determine whether certain species of animals are found in a 
specific area. 2ther scientific projects have goals that are more comple[, for e[ample, to determine the species 
composition of an entire woodland. Projects that have clear goals and objectives that are easy to describe 
and that will be of interest to your potential participants are the easiest projects to design and to successfully 
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implement. The project may involve surveillance, monitoring, or hypothesis testing—all are possible through 
citizen science—but regardless of the approach under consideration, the more straightforward the objectives, the 
easier it will be to design a citizen science project to meet them. 

The goal of the 'ragonΌy Mercury Project ('MP), for e[ample, is clear and easy to understand: to collect 
dragonΌy larvae for mercury analysis in national parks. Project organizers train volunteers and lead them in 
collecting samples in various locations throughout the parks. The samples are then shipped to a laboratory 
for analysis. Land managers use the data to determine what parts of a park might be at greatest risk of 
contamination. This information can inform where and how to mitigate mercury risk through land management 
practices. The 'MP is described in more detail in Modules 4 and �.

Setting clear goals and measurable objectives for citizen science projects is the focus of Module �.

2. Will you be able to recruit participants with appropriate knowledge, skills, and motivations to 
collect and/or analyze the data that you wish to obtain or manage? Alternatively, will you be able to 
match the skills of the volunteers that you already have with your data collection needs?

'iΊerent types of data collection or data management will appeal to diΊerent groups of participants. For 
e[ample, charismatic species such as wolves, bears, and large birds tend to receive more public interest than 
other species, including most plants. Similarly, study sites near tourist destinations and college campuses tend 
to receive more attention than do those in urban and industrial areas. If your project needs include specific 
participant knowledge, skills, and motivations, those must be matched with the individuals most likely to be 
recruited. For certain ta[a and ecological processes and for some biogeographic regions or geographic locations, 
citizen science projects may not be sustainable if large or ongoing data sets are reTuired. +owever, when a 
community is motivated to engage with an issue, large numbers of participants may be recruited for studies that 
might at first appear to be of limited interest. 

For e[ample, the Mapping Lamprey 'istributions in 2regon project for which the 8SFS is a major partner, might 
seem at first to be a hard sell to participants. Lampreys arenȆt particularly cute, and they live in water where they 
can be hard to see. In this case, project staΊ focused their recruitment materials on the need for information 
about barriers to the migrations of lampreys, which are a critical part of native ecosystems. %y sending public 

Figure 2.1: Citizen science is appropriate when agency staΊ reTuire more or diΊerent data—or need to manage more data—
than they can collect or manage with staΊ alone. Citizen science also works well for helping community members address 
environmental issues of concern to the community.
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service announcements to local media outlets, placing Όyers on bulletin boards, posting on social media sites, 
and sending emails to partner groups, the project recruited nearly �0 volunteers over three years, which allowed 
the creation of a map of lamprey distribution using e'1A collected through water sampling. 

Recruiting, engaging, and retaining volunteers is the focus of Module 8.

3. Can the data collection that your project requires be accomplished with protocols that are 
straightforward and enjoyable for participants to undertake?

'ata collection needs must be matched to the capabilities of project participants. Many volunteers will be highly 
knowledgeable about your subject and will be able to follow detailed data collection protocols. Still, the protocols 
that you develop for your project should be as simple as possible and easily e[plainable, to keep participants 
motivated. Some volunteers will be unable or unwilling to perform tasks that have multiple steps or which 
reTuire sophisticated analytical instruments or large time commitments. +owever, the motivations and skills of 
volunteers may surprise you. :hile many projects focus on simple protocols such as weekly checklists, others 
have employed comple[ protocols with great success. Some volunteers can bring needed e[pertise or eTuipment 
that resource managers do not have. 

For e[ample, volunteers in the +ovenweep 'ebris Field project, which is operated by the %LM, conduct intensive 
surveys to monitor 120 cultural resources in the Canyons of the Ancients 1ational Monument in Colorado. 
:orking under the supervision of a site steward, the participants follow transects on which they tally and 
document artifacts with photos. 'espite the comple[ity of the project, �� volunteers regularly participate four to 
si[ times per year. The large volunteer force results in part from the longevity of the parent program—more than 
20 years—and the fact that the project leader works closely with the Colorado Archaeological Society, which has 
a chapter nearby, and the Southwest Colorado Canyons Alliance. Members of both groups are avid avocational 
archaeologists who are eager to put their e[pertise to work. 

'eveloping data collection protocols is discussed in Module �.

4. Will you be able to train participants to follow protocols for data collection or management?

Sometimes volunteers need only minimal training to follow project protocols. For e[ample, how to make simple 
measurements, such as tree circumference, is easy to e[plain without e[tensive instruction. +owever, following 
more comple[ protocols, such as monitoring water Tuality or documenting archaeological sites, reTuires more 
support or even direct supervision. Research has shown that volunteers with proper training and guidance can 
accurately identify specimens to the level of species and can accurately assess important population attributes 
such as species abundance and distribution. Some volunteers also can develop the skills needed to use 
sophisticated analytical instruments. +owever, well-developed training materials, whether deployed in person or 
online, are needed to successfully implement nearly all citizen science projects because most of the volunteers 
will reTuire at least basic instructions. 

Training is also essential for project staΊ, who need to watch over the project and in some cases ensure the 
safety of volunteers. 

A project with strong training programs is Engaging Angler Scientists run by Trout 8nlimited in collaboration with 
the 8SFS. To inform management of brook trout on 1ational Forest lands, volunteers conduct spawning surveys, 
which reTuire them to recognize variations in redds (spawning nests). To reduce observer errors owing to 
ine[perience and the challenges of observing redds in turbid waters, project staΊ hold workshops for monitoring 
certification. In addition, many online training tools are available to volunteers, including videos, tutorials, 
publications, and a FA4 page.
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Participant training is discussed in Module 8.

5. Will public participation in the scientific process serve your agency’s goals for public input and 
engagement and/or help in agency decision-making? 

Federal agencies all have some form of mandate for public input and engagement. Agencies meet these 
mandates in many ways, from public comment periods following the release of environmental impact statements, 
to meetings of advisory committees that include members of the public, to town hall meetings. Some parks, 
forests, refuges, and grasslands may feel that they already have su΍cient public input and engagement to make 
wise management decisions. 2thers seek more public involvement on a regular basis, or desire to have more 
public support for the decisions they make. 

Citizen science can enhance public input by directly involving members of the public in contributing or 
analyzing data to help inform management challenges. In some cases, volunteers may comment on a proposed 
action based on what they learned in a citizen science project, or they might share information within their 
communities, motivating others to get involved in natural resource and environmental management and policy 
decisions. 

In addition, public participation in research might aid in developing locally appropriate research Tuestions 
and methods. Local or traditional knowledge can reveal complementary ways of understanding local ecology, 
environmental trends, and threats to species and livelihoods. :hen research is informed by the best available 
knowledge and by multiple perspectives, research Tuestions and methods can be formulated that take into 
account the integrated social and scientific dimensions that managers and policymakers must address.

6. Do you have the support and funding to engage in citizen science?

Citizen science data are not free. 'esigning, implementing, and evaluating a citizen science project takes 
dedicated funding for staΊ and resources, as you will learn in the ne[t few modules. Attempting to design and 
implement a citizen science project without funding and support from your agency is likely to lead to frustration.

Citizen science eΊorts can sometimes be run on a shoestring when a park or refuge adopts an ongoing citizen 
science project or uses an e[isting citizen science platform to collect data. If you have limited resources and want 
to try engaging your visitors in data collection, this is probably the best approach. 8sing e[isting resources to 
bring citizen science into a park, refuge, forest, or other protected land is the focus of Module �. 

2ne other consideration is the Paperwork Reduction Act (PRA), which reTuires all agencies to obtain the approval 
of the 2΍ce of Information and Regulatory AΊairs (2IRA) in the 2΍ce of Management and %udget (2M%) before 
reTuesting the same type of information from 10 or more members of the public. Therefore, some agency staΊ 
worry that the PRA will make their project challenging if not impossible to develop and carry out. +owever, as 
evidenced by the e[amples provided in the toolkit, many parks, forests, and refuges have successfully received 
clearance to implement their projects. For 'epartment of the Interior staΊ, an Information Collection Clearance 
2΍cer (ICC2) is available to assist in obtaining 2M% approval. In addition, the '2I is working toward a generic 
clearance that, once approved, will e[pedite the process for all '2I citizen science projects. 

If you can answer yes to all of the above Tuestions, then your needs should align to a citizen science approach� 
The table below summarizes the Tuestions and should help in determining whether you want to pursue citizen 
science for your particular needs. If so, Module � guides you in setting obtainable goals and measurable 
objectives for your project, which are important first steps in project design. 
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Figure 2.2: Projects having the characteristics in the shaded areas of this table are typically best suited for citizen science. 
The table is adapted from Figure 1 of Pocock et al. 2014: Choosing and 8sing Citizen Science: $ Guide to :hen and +oZ to 8se 
Citizen Science to Monitor BiodiYersity and the (nYironment (see further reading).
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Project Goals, Project Objectives, 
and Developing a Project Model
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INTRODUCTION

The goal of this module is to guide you in setting obtainable goals and measurable objectives for your project. 
:hether you are implementing an e[isting project—such as the 'ragonΌy Mercury Project described in Module 
2—or developing a brand-new project to meet a specific need for research or management, clearly articulating 
project goals and objectives is important for two reasons. First, setting goals and determining associated 
objectives will help you to create a strong project plan. Second, you will measure the success of your project 
largely by determining whether and how you have achieved your objectives. 

GOALS

*oals articulate what you want your project to accomplish. Citizen science practitioners tend to think of project 
goals in three main categories: *oals for science, goals for management and policy, and goals for public science 
literacy. A project can meet goals in all three categories if it is carefully designed to do so.

:hile goals should be visionary, they also should be realistic and relevant with regard to project scale, participant 
interests, and agency priorities. For citizen science projects, developing goals typically reTuires determining what 
data are reTuired, who is likely to collect the data, who is likely to use the data, and what would constitute project 
success. 

For e[ample, a national wildlife refuge might have a goal of improving habitat for wildlife. :hile a good goal 
for the refuge, itȆs too broad for a citizen science project. %ut if the refuge is suΊering from an inΌu[ of invasive 
species that are impairing wildlife habitat, then a possible goal for a citizen science project could be to document 
the presence and distribution of invasive plant species. Such information could be used to develop an invasive 
species management plan. 

LetȆs consider three diΊerent citizen science projects developed at or in partnership with a federal agency: The 
Flying STuirrel Project, the Saguaro Census, and Colorado %at :atch.

The Flying STuirrel Project began in 2014 after the Center for %iological 'iversity filed notice of intent to sue 
the 8S Fish and :ildlife Service (8SF:S) on a claim that the San %ernardino Όying sTuirrel (Glaucomys sabrinus 
californicus) should fall under the protection of the 8S Endangered Species Act (ESA). At the time, data on the 
population and range of the species were insu΍cient to make a ruling under the ESA. The 8SF:S established the 
Flying STuirrel Project to determine the sTuirrelȆs abundance, distribution, and habitat use. 

The Saguaro Census is led every ten years by staΊ at Saguaro 1ational Park to study the long-term health and 
vitality of the parkȆs namesake cactus. %egun in 1��0 and developed into a citizen science project in 2000, the 
census aims to understand the impact of environmental factors such as fire, drought, and climate change on 
saguaro health, distribution, and survival. It also aims to build greater public awareness of long-term ecological 
processes.

Colorado %at :atch was started by Rocky Mountain :ild to monitor Colorado bat populations in response to 
current and emerging threats, especially from white-nose syndrome (:1S), which has killed millions of bats in 
the eastern and midwestern 8S since 200�. 9olunteers report bat roost site locations and help monitor roost 
sites, especially maternity roost sites, as a means of understanding impacts of :1S on local populations. The 
project is intended to provide reliable data to inform bat management eΊorts and to build public support for bat 
conservation.
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Figure �.1: A project model is developed to meet project goals and objectives and 
includes available inputs, planned activities, e[pected outputs, and desired outcomes.

As each of these projects began, project developers defined their goals:

• Flying STuirrel Project: 'etermine the distribution and habitat use of the San %ernardino Όying sTuirrel.

• Saguaro Census: Study the long-term abundance, health, and vitality of saguaro cactus throughout Saguaro 
1ational Park.

• Colorado %at :atch: Provide reliable data to meet multi-agency statewide bat monitoring needs.

These goals clearly state what each project is intended to accomplish. As such, they serve as guiding stars. *oals 
help to keep a project on track and can be visited regularly to ensure that project resources are being used 
wisely. %ut as important as goals are, theyȆre not actions. 'eveloping steps to achieve project goals reTuires 
setting project objectives.

OBJECTIVES

2bjectives are specific, measurable steps that can be taken to achieve desired goals. LetȆs revisit our hypothetical 
e[ample of a project whose goal is to document the presence and distribution of invasive plant species. Three 
objectives to achieve that goal might be:

• Map the parts of the refuge that harbor the highest densities of invasive plants at diΊerent times of year.

• 'etermine which invasive plant species are most abundant in diΊerent parts of the refuge.

• +elp volunteers understand the impact of invasive species on native Όora and fauna. 
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Sometimes objectives are stated as specific accomplishments. For e[ample, an objective could be “have �0 
volunteers visit all areas of the refuge to map the five most common invasive species in each location.” +owever, 
some designers find this approach a bit too formulaic and not responsive to a projectȆs evolving needs.

To determine the San %ernardino Όying sTuirrelȆs distribution and habitat use, the Flying STuirrel Project 
developed these objectives:

• Employ tracking cameras to collect data to determine the sTuirrelȆs distribution and habitat use in the San 
%ernardino and San -acinto mountains.

• Recruit and engage volunteers in setting out cameras on their properties to ensure data collection across a 
wide area, particularly on private property.

• +ave volunteers send photos from the cameras to the San 'iego 1atural +istory Museum for review and 
storage, and post photos on a project website to allow tracking of Όying sTuirrel locations.

• Analyze the data to determine Όying sTuirrel populations.

• %uild trusting relationships and shared understandings with the local community.

To study the long-term health and vitality of saguaro cactus, The Saguaro Census developed these objectives:

• 'etect changes in cactus distribution that may be related to climate or other landscape-level processes.

• Study saguaros on randomly distributed study plots across a wide elevation gradient.

• Train volunteers to collect data: Search for, measure, and Όag all saguaros encountered along belt transects 
within each plot.

• Analyze data and make them available on the parkȆs website. 

To achieve the goal of providing reliable data to meet statewide bat monitoring needs, organizers of Colorado %at 
:atch acted on four objectives:

• Collect baseline data on roost site locations and characteristics, with emphasis on roost sites in 
anthropogenic structures, talus, trees, and snags.

• Make data on bat roost sites available to agency partners.

• Engage volunteers in monitoring at bat roost sites.

• *enerate media around the project and hold trainings and educational events to recruit the public to 
participate and to teach the public about the value of bats and their conservation.

As you can see, all objectives for all three projects are specific and measurable steps to be taken in service to the 
projectȆs stated goal. 

:ith goals and objectives generated and defined, project developers can begin to work through the steps of 
engaging partners, recruiting participants, and designing protocols, data collection mechanisms, and instructional 
supports to fully engage participants in collecting accurate and meaningful data. These steps are described in 
Modules 4 through �. %ut first, to aid in project design and development, some projects develop a project model.

PROJECT MODELS

A project model is a visual depiction of how a project is intended to work. Project models link goals and objectives 
to the project inputs—the resources available to develop the project—and to the activities that will be reTuired to 
achieve project objectives. They also show desired project outputs and outcomes. In addition to informing project 
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design, project models can help with project evaluation, a subject we will return to in Module 10. Meanwhile, to 
describe project models, we need to define the terms inputs, activities, outputs, and outcomes. 

Inputs

Inputs are the resources that are made available to the project. They include funding sources, staΊ time, 
volunteer interest, and project and technological infrastructure.

Activities

Activities refer to things that a project will develop, conduct, or make available to meet project objectives. They 
can be broken down into activities conducted by project staΊ and activities completed by project participants. 
StaΊ activities could include developing project protocols, providing training workshops, creating educational 
materials, or recruiting partner organizations. Participant activities might include attending trainings or events, 
visiting a website, collecting and submitting data, and communicating with other participants. Ideally, all planned 
activities should be defined during project development. 1ote: %lurring can occur between objectives and 
activities, and you can spend hours reading about the diΊerences between them with little enlightenment. 'onȆt 
get too hung up on this.

Outputs

2utputs are the direct products or services of the activities, and typically are easy to Tuantify. E[amples include 
the number of training workshops that staΊ deliver, the number of web pages that a project develops, the 
number of people who participate in a project, and the amount of data that participants submit. 1ote that 
outputs are important to plan for and to measure, but in themselves do not constitute project success.

Outcomes 

2utcomes are things that happen as a result of activities and outputs. Scientific outcomes can be publications, 
management�policy decisions, or data products, which could include metadata, visualizations, specimens, and 
data reTuests. For e[ample, a scientific outcome could be a new understanding of the speed and depth of the 
spread of invasive species on a refuge. 

Audience outcomes could be changes in knowledge or understanding of a concept or idea resulting from project 
participation or e[perience. Audience outcomes also can include changes in scientific engagement, scientific 
skills, and attitudes or behaviors regarding science. 2utcomes are harder to measure than outputs but are critical 
to a projectȆs success. 

All of these items—inputs, activities, outputs, and outcomes—are in service to project goals and objectives and 
should be included in a project model. Models should be created early in project development and should then 
guide project design and deployment. Project models should not be static tools, however. As projects evolve to 
reΌect changes in underlying assumptions and theory, models should be updated to reΌect this thinking. Some 
projects create a poster of their project model and then, as the work progresses, use sticky notes to update and 
“check oΊ” tasks within the model. 2r they create an online tool that all team members can access, discuss, and 
modify. 

For e[ample, organizers of the Saguaro Census use *antt charts in E[cel to organize the project. This involves 
brainstorming, reviewing the goals and objectives, then establishing tasks and timelines (and the person 
responsible) in the spreadsheet. The *antt chart becomes the agenda for each planning meeting. Eventually it 
becomes highly detailed as team members plan how they will accomplish the work on each plot by designating a 
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Figure �.2: Sample project model for a hypothetical project focused on studying the distribution of invasive 
species on a national wildlife refuge.
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group or groups, date or dates, and so forth. They can track the progress of the entire project and adjust as they 
go to make sure they accomplish the work in the time frame available.

Some things to keep in mind when developing a project model: First, your objectives must be e[tremely clear. If 
your objectives are vague, designing activities to achieve them will be challenging. Second, activities must be well 
aligned to the objectives and are likely to miss a target that is fuzzy or moving. Third, any activity must provide full 
support to participants to achieve desired outcomes. 

'etermining goals and objectives and developing a program model that describes project activities can be a 
collaborative and bonding e[ercise among team members and partners, leading to a unified project vision 
including shared understanding of project goals, agreement on targeted project outcomes, and e[pectations 
about when those outcomes will occur.

Above is a simplified project model of our hypothetical invasive plant project.

PROJECT RESULTS

The Flying Squirrel Project

The Flying STuirrel Project developed two parallel studies that collected the same types of data. The first study, 
led by the San 'iego 1atural +istory Museum, involved citizen science on private lands. To engage residents 
across the San %ernardino region in putting out motion sensor cameras to capture photos of the sTuirrels, 
museum staΊ put up wanted posters saying “call this number�” and worked with local news outlets to have 
articles published in the local paper. From this eΊort they enlisted numerous volunteers to collect and submit 
data across the entire range of the sTuirrels. The second study was carried out by 8C San 'iego college interns 
working on the 8S Forest Service land. %y combining data from both studies into a single dataset, su΍cient 
information was generated to determine that the sTuirrels were not endangered (Clark et al. 2021).

The Saguaro Census

Saguaro Census data are used to develop research grants and to share with other scientists, for e[ample, at 
gatherings such as the 202� saguaro research symposium. In addition, the accumulation of data over a long 
timescale allows ecosystem-wide understanding that can have implications from policy decisions to educational 
endeavors. For e[ample, the results of the 2020 Census confirm the patterns that emerged from the 2010 
Census. The large number of relatively young saguaros just beginning to reach reproductive age is a positive sign 
and reΌects the survival of many saguaros that germinated throughout the park from roughly 1��0 to 1��0. This 
trend is oΊset, though, by a smaller establishment of saguaros since the 1��0s, which appears to be strongly 
associated with drought that is probably driven by temperature e[tremes. Saguaro census data also are used on 
a daily basis for interpretive programs and to answer Tuestions from the media—from local to international—
about how the saguaros are doing and how they are responding to climate change (Swann et al. 2011).

Colorado Bat Watch

Phase I of Colorado %at :atch was launched on International %at Appreciation 'ay, April 1�, 202�. Since then, 
nearly �0 observations have been submitted to the projectȆs database, providing information on the location and 
characteristics of bat roost sites throughout Colorado. Phase II of Colorado %at :atch will involve conducting 
emergence counts, that is, counts of the number of bats emerging from a roost in the evening, at select roost 
sites.
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Project staΊ also have begun placing lockbo[es where community members can check out bat monitoring kits, 
which include a bat detection device that allows volunteers to identify possible bat species and other materials 
needed to monitor bats. In addition, project staΊ have held several educational events to engage the public in bat 
conservation. These have included bat walks and talks with e[perts from %at Conservation International during 
which participants can learn about the ecology of bats, where they live, what they do, and why theyȆre important. 

ETually important, as protocols were field tested and data collection began, %at :atch staΊ realized that the 
project needed additional objectives. They added five, which are:

• Increase the number of citizen scientists engaged, emphasizing underrepresented communities, ranchers, 
and farmers.

• Increase the number of roost sites identified and the geographic distribution of colonies monitored.

• Identify roost sites suitable for :1S vaccine testing. 

• Refine protocols and ensure consistency with the 1orth American %at Monitoring Program, also known as 
1A%at. 

• Assess the feasibility of engaging volunteers in acoustic surveys.

These new objectives emphasize the need for a project to be Όe[ible and to change over time as a project comes 
to life or as it encounters “real-world conditions,” and they are emblematic of the changing and adaptive nature 
of good citizen science.

Module 4 discusses developing a project team to design and carry out your project. It also discusses identifying 
your audience—that is, the individuals or groups who will participate.

FURTHER READING

Clark, .., Tremor, S., *ibson, %., Ferree, .., and :inchell, C. 2021. San %ernardino Flying STuirrel use of 
residential areas: A citizen science approach. :estern 1orth $merican 1aturalist 81(2), pp. 201ȁ20�. https:��doi.
org�10.���8�0�4.081.020� 

Swann, '.E., Springer, A.C., and 2Ȇ%rien, .. 2011. 8sing citizen science to study saguaros and climate change at 
Saguaro 1ational Park. Park Science, 28(1), pp.��ȁ�2. 
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INTRODUCTION

This module has two goals. The first is to discuss building a staΊ team to design and carry out your project and 
to evaluate its eventual success. The second is to discuss identifying your project audience, that is, the group or 
groups of volunteers who will collect or manage data for your project and sometimes engage in project design 
and�or data analysis. :eȆll call these individuals your project participants.

BUILDING A TEAM 

9isioning, designing, implementing, and evaluating a citizen science project can be a big job, and pulling it oΊ 
reTuires an interdisciplinary team. Few people have the knowledge and e[pertise to fill all the needed roles, 
which may be as varied as scientist, education�communication specialist, volunteer coordinator, technologist, and 
evaluator. 

Assembling a team early in the design process is critical to success. The team can work together to refine the 
research Tuestion(s)� evaluate whether e[isting protocols can be used to collect data� design new protocols if 
necessary� write clear instructions� test protocols and instructions� design data forms and other project supports� 
recruit volunteers� collate and analyze data� evaluate success� and more. For community-based projects, the 
team must include members of the community who can represent the communityȆs needs and interests from the 
beginning of project conceptualization, and in many cases, who can drive the project.

LetȆs take a closer look at some of the roles and responsibilities that need to be filled by Tualified people to 
ensure a projectȆs successful design, implementation, and use. Lest the list seem daunting, know that roles 
sometimes can be filled by partners, a topic that weȆll discuss in Module �. Also, teams can be smaller for projects 
that are using pre-e[isting projects or platforms to develop data collection eΊorts to meet their specific needs, 
which we will discuss in Module �.

Figure 4.1: The Alabama 
:ater :atch Team. 
A full staΊ team for a 
citizen science project 
is interdisciplinary and 
comprises individuals 
fulfilling numerous roles 
including project leader, 
evaluator, communications 
specialist, technologist, 
and volunteer coordinator.
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Research Scientist/Resource Manager

Every project reTuires a leader who is knowledgeable and e[cited about the research or monitoring that the 
project conducts. This individual can identify the Tuestions most useful for a project to address and can help to 
determine the information that volunteers will collect. The research scientist�resource manager also can assess 
whether the project is providing data and information that will inform land management decisions or answer 
critical resource Tuestions. This person must be a team player who recognizes and is respectful of the many 
diΊerent areas of e[pertise that are reTuired to develop and e[ecute a project. 

Consider Alabama :ater :atch (A::), a project of the Alabama E[tension Service, which operates a network of 
water Tuality monitors across Alabama. The 8S Forest Service (8SFS) has established a partnership with A:: to 
monitor water Tuality across the four Alabama 1ational Forests. 

The 8SFS lead for this project is Estella Smith, who is the 8SFS soil scientist for national forests in Alabama. 
She has diverse e[perience gained through many years of work for both the 8SFS and the 1atural Resources 
Conservation Service. 

Educator/Communications Specialist

Every project team reTuires an individual who can clearly communicate the projectȆs aims and desired outcomes 
and can prepare project support materials. :hen a “people specialist” co-leads a project, they can make sure that 
project tasks are clear and easy to follow, that recruited participants have appropriate skills, that relationships 
with partners are maintained and participants are nurtured, and that project results are widely shared. 
Educators�people specialists also can manage participant feedback to continuously improve the project so that it 
appeals to volunteers on an ongoing basis. 

The A::�8SFS partnership is co-led by Mona 'ominguez, who is A::Ȇs overall program director. For this 
partnership, Mona coordinates A:: activities, develops training materials, and facilitates workshops. +er 
academic background in anthropology, environmental studies, and community planning, along with nearly 20 
years of e[perience working in environmental education, helped her gain many of the skills reTuired to lead this 
project.

Volunteer Coordinator

A key position for large or lengthy projects is a volunteer coordinator who recruits and communicates with 
volunteers, manages their schedules and training, updates volunteer resources and information on the project 
website, and recommends volunteers for awards or other recognitions. This position may be filled by an agency 
staΊ member or someone at a partner organization. 

The A:: volunteer coordinator is Sydney Smith =inner. Sydney started with A:: as a volunteer water monitor, 
then became a volunteer trainer, and now works full time as the volunteer coordinator. +er e[perience as 
a volunteer gave her a uniTue perspective and helped her understand how to eΊectively coordinate project 
volunteers, and her %S in Environmental Science provided an overall understanding of the need for water 
monitoring. Carolina Ruiz, the A:: logistics and operations coordinator, assists by maintaining an inventory of 
project materials to ensure monitors have what they need to collect credible data. 

Technologists

8nless you are using a pre-e[isting project or framework to collect and summarize data, various technology 
specialists may be reTuired on the team. For e[ample, if you are developing a customized app or using a program 
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such as Arc*IS 2nline, you may need the services of a *IS specialist who can advise on how to collect spatial data 
in a way that meshes with e[isting agency databases. A data manager also may be necessary to enter and upload 
data into a usable format. 

The technologist for the A:: partnership is Sergio Ruiz-Cordova, who developed and manages the A:: 
database and website. +e currently provides technical e[pertise for selecting monitoring methods and developing 
the programȆs Tuality assurance plan. Sergio joined A:: in 1��� and gained technology skills through his MS in 
ATuatic Ecology. 

Outreach Specialists/Public Affairs Officers

These individuals get the word out about a citizen science project to enlist engaged and enthusiastic volunteers 
and to promote the results of a successful project. This position could be filled by a staΊ member from an 
agency or a partner organization who should be well-versed in a projectȆs talking points and sensitive to potential 
misinterpretations of issues covered in the research.

For A::, the communications coordinator is Rachel Mc*uire. She manages outreach, marketing, and 
communications, and helps with workshop training. RachelȆs degrees (a %S in Fisheries, :ildlife, and Conservation 
%iology and an MS in :ildlife Science) prepared her well for this position.

Evaluator

An often-overlooked member of a project team is the evaluator, who is critical not only to determine whether a 
project has met its goals but also to help the team develop goals and measurable objectives early in the project 
and then stay on track to meet them. Few agency projects have dedicated evaluators, but often a team member 
has the skills necessary to conduct an evaluation, even if informally. For A::, evaluation is conducted by project 
leader Mona 'ominguez. 

This list of personnel might already seem long, but a few other positions may be needed to e[ecute a successful 
project. 

Figure 4.2: Some projects are supported by additional team members including partnership coordinators, team leaders, 
logistics coordinators, and community partners facilitator.

Partnership coodinators/
Grants and Agreement specialists

Team leader Community partners
facilitator/liaison

Logistics and
operations coordinator
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Team Leaders

Some projects have team leaders who instruct and accompany volunteers in the field. For e[ample, in citizen 
science projects involving youth, local science teachers often lead and assist students in collecting data. A team 
leader also could be a staΊ member from an agency or a partner organization. 

Partnership Coordinators/Grants and Agreement Specialists

Some projects, such as those that develop formal partnerships, should have a coordinator who interacts with 
partners and the project leader and who understands how to develop partnerships. A skill set in grants and 
agreements will help to codify partnerships and make it possible to share funds and resources among federal 
and non-federal groups. This individual also can advise on negotiating the terms of contracts, agreements, and 
grants, and should be knowledgeable about policy reTuirements.

Finally, some citizen science approaches call for partnering closely with communities. This reTuires additional 
skills in which scientists often are not trained, and working relationships that even educators and visitor services 
staΊ may be challenged to facilitate. Identifying, hiring, or partnering with individuals who can focus on the 
process of building and maintaining collaborations with community partners is essential for such projects.

Module � focuses on e[panding your project team still further by working with e[ternal stakeholders and 
partners. %ut before we go there, letȆs spend some time considering the potential participants for your project, 
who in many ways are the most important members of your team�

IDENTIFYING AUDIENCE

The kinds of participants that youȆll engage in your project depend in large part on the type of project that you 
are developing. In Module 1, we discussed three types of citizen science: 'ata collection projects� data processing 
projects� and community projects. :e pointed out that both data collection and data processing projects are 
sometimes called “contributory” projects because participants contribute or process data to answer a Tuestion 
designed by scientists, and we mentioned that community projects are sometimes called “co-created” projects 
because participants work with scientists and land managers to develop and carry out a project. 

'ata collection projects typically define an issue or Tuestion that can be addressed or answered only through 
large amounts of data collected over a long period of time and across a large geographic area. For e[ample, they 
may involve determining the abundance and distribution of certain plants or animals in a specific geographic 
location� documenting phenology, that is, the timing of events in nature� or collecting weather or water Tuality 
data across the landscape. In some projects, participants not only collect data but are involved in defining 
or helping to define a research Tuestion or issue, analyzing data to address the Tuestion or issue, and�or 
disseminating information about project results.

'ata collection projects are the most common type of project developed by federal agencies, as you will see in 
the e[ample projects highlighted throughout the modules. 

'ata processing projects typically involve participants in identifying or classifying online images. For e[ample, 
they may involve classifying photos taken by wildlife cams� classifying photos taken through remote sensing� or 
digitizing written data records.
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'ata processing projects are less commonly developed by federal agencies but are a type of project well 
worth considering. Most agencies probably have considerable banks of data that could be processed through 
volunteer assistance. In addition, data processing projects can engage a very diΊerent type of participant than 
data collection projects—people who are less able to go into the field to collect data, for e[ample, or people who 
would like to engage with a project at varied hours of the day or night. 2ne e[ample of an agency-based data 
processing project is FIS+story, discussed in Modules 2, �, and 10.

In community or co-created projects, participants work together with scientists and land managers in many 
or even all phases of project development. 2ften such projects originate with a specific community that has a 
concern about the local environment. For e[ample, many community projects are focused on air Tuality, water 
Tuality, or concerns about perceived changes in the abundance of local resources.

Like data processing projects, community-based projects also are not common in the portfolio of agency-
based citizen science. They are well worth considering but involve an even greater degree of project planning. 
8nderstanding how to work with communities to help their members address local environmental concerns 
without prescribing what communities should do is e[tremely important.

LetȆs look more closely at defining and understanding the audiences for diΊerent types of projects, with a caveat: 
In practice, these types of projects are not mutually e[clusive. A blurring often occurs among and between them, 
and many techniTues for identifying and working with audiences are appropriate and even necessary across 
project types.

Data Collection Projects

Many project developers consider the audience for data collection projects to be “the general public.” 2f course, 
there is no general public—many diΊerent publics e[ist. They have varying degrees of interests and motivations 
regarding any particular topic. They also have varying degrees of ability to collect data about that topic. For 
instance, the segment of the public commonly called “birdwatchers” or “birders” includes individuals ranging from 
beginning or backyard birders to individuals who travel widely in search of birds and may have ornithological 
e[pertise on par with professional scientists. Therefore, any project focused on collecting data about birds would 
need to match the needs for data collection, whether simple or comple[, to specific bird-watching audiences and 
not simply assume that any bird watcher would be interested in or able to collect any kind of bird data.

The same is true for people who like to fish. Consider Engaging Angler Scientists, which we discussed brieΌy 
in Module 2 as an e[ample of a project with strong training programs. Engaging Angler Scientists is run by 
Trout 8nlimited in collaboration with the 8SFS in several national forests throughout the 8S. For e[ample, in 
1orth Carolina and Tennessee, volunteers have assessed the impacts of road infrastructure on fish passage 
and sediment pollution in coldwater streams, and the data have been used to prioritize management actions, 
such as the replacement of culverts with fish-friendly structures, to minimize these impacts. In Michigan and 
Pennsylvania, anglers have conducted spawning surveys, identifying key habitats for reproduction of coldwater 
fish. 

:hile many individuals like to fish, only a certain type of individual would likely be interested in gathering the 
types of information that scientists wanted to collect for this project. Therefore, in each forest, project designers 
consulted with local anglers, fishing guides, and other people who rely on the rivers for their livelihoods. These 
individuals are able to serve as champions for the project, helping to identify anglers who might be interested 
in collecting data, and they even helped to design surveys so that their methods would be of interest to local 
anglers. They also identified focal areas for the surveys. Through this program development strategy, the project 
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developers gained a deep understanding of the project audience and how to work with its members.

Data Processing Projects

Like data collecting projects, many project developers consider the audience for data processing projects to 
be “the general public.” In this case, the concept has some legitimacy because the individuals willing to process 
and manage data usually do so from the comfort of their own computer, and may reTuire less motivation to 
participate than individuals in data collection projects. Many data processing projects are built on the e[cellent 
platform =ooniverse, which brings its own audience of individuals willing to participate in data tagging and 
classification (see Module � for more information on =ooniverse).

'ata processing projects are ripe for development by agencies. Those that are built on =ooniverse often reTuire 
less funding and management than full-on data collection projects because of all the support that =ooniverse 
provides. And most agencies have a lot of data in need of tagging or processing.

The %ureau of Land ManagementȆs (%LMȆs) 'esert Tortoise Monitoring Project is an agency-based data collection 
and data processing project that engages participants in studying the tortoise population in Santa Rosa and San 
-acinto Mountains 1ational Monument by using a two-pronged approach. The data collection prong involves 
volunteers who conduct field surveys oΊ-trail with %LM staΊ, looking for signs of tortoises (scat, burrows, 
carcasses, and live individuals). They also record information on habitat conditions, including the presence of 
invasive species. In addition, these volunteers monitor trail cams in the tortoiseȆs habitat to make sure that 
the cams are functioning properly and to collect the camerasȆ memory cards. For the data processing prong, 
volunteers review the trail cam footage to observe tortoise behavior near burrows, such as signs of breeding or 
predators stealing tortoise eggs from nesting sites. This data processing provides a good option for volunteers 
who may not be comfortable venturing oΊ-trail or whose schedules conΌict with that of the field surveys.

Community-Based Projects

:orking with communities reTuires an entirely diΊerent approach to thinking about audience. :hile the 
audience for a data collection or data processing project may well be a group of people who do not know each 
other but who share a common interest, concern, or hobby, community projects generally focus on a group 
of individuals who have many common interests and concerns and may know each other to some degree. To 
work with a community, youȆll need to learn what motivates its members and why individuals might want to get 
involved in a community-based project. Learn the ages of your prospective volunteers, their degree of e[pertise, 
and their access to resources� this information will help you to design training and support to increase volunteer 
engagement. 

If you are working with a specific community, e[amine any assumptions that you might have about its members. 
For e[ample, Tribal communities, students, and self-selected volunteers may have very diΊerent worldviews, 
needs, interests, motivations, and terms of engagement. The ability to listen well is one of the most important 
skills that you can bring to this e[change. *et to know your project participants, the culture of their community, 
and the best ways to communicate with them. Avoid assumptions, listen carefully, respect diΊerent ways of 
contributing to a project, and be open to local needs and preferences. And donȆt forget to engage the users of the 
data to be collected. 
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Areas to think about include the following: 

• Sanctity of place: Consider cultural and religious attitudes about particular locations, such as sacred sites. 
%e aware of restrictions on who can visit places, reTuirements for how to behave, and the need to ensure 
historical, cultural, and environmental preservation. 

• *ender and age: Some community members may be restricted from certain places or from participating in 
certain activities, for e[ample, leadership roles may be restricted to men or to individuals of a certain age, so 
researching the culture is important. Interactions with certain age groups also may reTuire special cultural 
sensitivity—in many communities, interrupting an elder is considered e[tremely rude.

• Ethnicity and race: If you are working with particular ethnic or racial groups, including individuals from those 
groups on your team is very important. The team will gain skills and insights reTuired for a successful project, 
and the project will be more welcoming to the audience. 

• Language: Provide your project participants with information, tools, and instruction in their native 
language(s). <ou may need local facilitators or members of the community to translate information. 

• Literacy: <our community partners might have a range of literacy skills. Consider providing materials in 
several formats, such as visual representations and audio instructions, so that individuals with low literacy 
can access and discuss the same information youȆve made available in writing. 

• Education level and scientific knowledge: Learn how much education your participants have and what 
they know about your project topic. Those with more scientific training may contribute needed skills and 
knowledge� they may even serve as full partners with academic researchers. Those with less training may 
need additional information but also may contribute new understanding of the community or project site or 
ask Tuestions that highlight gaps in your research planning. 

• Income and employment levels: Some participants may have limited time to devote to your project or may 
reTuire funding to help them cover the cost of transportation, child care, materials, or meals. 

• Listening: *et to know your project participants, the culture of their community, and the best ways to 
communicate with them. Avoid assumptions, listen carefully, respect diΊerent ways of contributing to a 
project, and be open to local needs and preferences.

An e[ample of a community-based project is The Tribal 1ations %otanical Research Collaborative, which 
we discussed in Module 2 as an e[ample of a project that originated from an Indigenous community. This 
partnership among the 8SFS, several Arizona Tribes, and 1orthern Arizona 8niversity collects information on 
traditionally used plants that have cultural, medicinal, or economic values important to Tribal communities. 
9olunteers record observations of plants on a specified list using their cellphones, and they analyze the data 
to shape conservation and land management goals for increased sustainability. The project takes place in the 
Apache-Sitgreaves, Coconino, .aibab, and Tonto 1ational Forests. The project started in late 2018, and by the end 
of 2022 more than 1,200 observers had made more than 4,000 observations of �� species.

This project began with the participants—Arizona-based Indian Tribes—who asked the 8SFS to work with them to 
develop management protocols that conserve identified species as restoration treatments, which are conducted 
on the Four Forest Restoration Initiative (4FRI) project area. The project is therefore 1) enabling 4FRI managers to 
develop management protocols to ensure long-term sustainability and availability of these resources for Tribes, 
2) enhancing Tribal access to traditionally used plants, and �) providing data to researchers to devise scientifically 
based management and restoration protocols for these species.
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This project has collected significant data that are being used in species distribution modeling, and a project-
based article has been published in the journal DiYersity as part of a special issue on citizen science for 
biodiversity conservation. 

Module � focuses on e[panding your project team by working with stakeholders and partners.

FURTHER READING

Souther, S., Randall, 9., and Lyndon, 1. 2021. The use of citizen science to achieve multivariate management goals 
on public lands. DiYersity, 1�(�), p.2��. https:��doi.org�10.���0�d1�0�02��

The Thriving Earth E[change supports community science by helping communities find resources, project 
managers, and e[perts to address their pressing concerns. Their goal is to help communities be more 
empowered, resilient, and responsive. 

Partnerships for Impact focuses on how to create eTuitable partnerships between science institutions and 
community-based organizations. 
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INTRODUCTION

The goal of this module is to help you e[pand your project team by working with stakeholders and partners. 

STAKEHOLDERS

:hat is a stakeholder, and why is identifying and involving stakeholders important to citizen science projects"

The term actually has a large number of definitions. At its simplest, a stakeholder is any individual, group, or 
party that has an interest in a project and the outcomes of its actions. From that point of view, any citizen science 
project could have many stakeholders, ranging from individuals who might use the data to groups that may be 
impacted by project outcomes.

Therefore, after identifying project participants and building a project team, identifying the stakeholders who 
will be interested in or impacted by your projectȆs outcomes is a valuable ne[t step. <ou can then determine 
stakeholder needs related to your goals and may even choose to involve your projectȆs stakeholders in project 
design or implementation. 

LetȆs note here that some groups, particularly Indigenous groups, should not be referred to as stakeholders in 
many circumstances. They have native rights and thus more than an interest in what happens on their lands. So, 
be careful in the way that you use this term�

One robust e[amination of stakeholders in citizen science was conducted in 201� by Claudia *¸bel, 9ictoria 
Martin, and Monica Ramirez-Andreotta under the auspices of the Commons Lab at the :oodrow :ilson 
International Center for Scholars (*¸bel et al. 201�). These authors defined a stakeholder as an individual or 
organization that contributes to realizing a citizen science project, has a vested interest in a citizen science 
project, and�or benefits from the research activities and data produced by a project. They recommended that 
citizen science project developers should invest time at the outset of a project to identify stakeholders who could 
use, and potentially reuse, data and knowledge. To that end, they identified the following si[ stakeholder groups:

• civil society organizations, informal groups, and community members� 

• academic and research organizations� 

• government agencies and departments� 

• formal learning institutions (such as schools)� 

• businesses or industry� and

• project participants.

A simpler way to think about stakeholders for citizen science projects is to identify three stakeholder bins:

• those who are interested in the type of work that your project entails�

• those who have power over the type of work that your project entails� and

• those who will be impacted, either positively or negatively, by the potential outcomes that your project may 
generate.

:orking with stakeholders has several benefits. 2ne is that stakeholders can help ensure that project data and 
information will be widely shared. Another is that some stakeholders may become partners who play a large role 
in your project. :eȆll delve into partners in the second half of this module.
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Identifying stakeholders takes work and time. A project team might lack awareness of potential stakeholders, 
might not know to access stakeholders, might find the process challenging, or might be limited by constraints on 
time or other resources. 1evertheless, taking time to identify and work with stakeholders typically results in a 
stronger and more useful project. As e[amples, letȆs look at two projects that have considered stakeholders early 
in their design process.

First letȆs revisit Colorado %at :atch, which we discussed in Module �. This project is being implemented by 
Rocky Mountain :ild in collaboration with multiple agencies and organizations including the 8S Forest Service 
(8SFS). %at :atch aims to collect baseline data on the locations and characteristics of bat roost sites in human 
structures, talus, trees, and snags. The goals of the project are to provide reliable data to meet multi-agency bat 
monitoring needs across the state, to inform eΊorts to address current and emerging threats to bat populations, 
to build public support for bat conservation, and to increase the capacity of partners to address pressing bat 
research and conservation needs in Colorado. The project leads have prepared a robust and multifaceted plan 
for %at :atch, which is well worth reading for anybody who is designing a citizen science project because the plan 
covers in detail most of the topics covered in this toolkit (Singer et al. 2020).

In developing the plan, the project leads at Rocky Mountain :ild researched multiple stakeholders including 
the 8SFS, Colorado Parks and :ildlife, and the Colorado 1atural +eritage Program. Information, needs, and 
reTuirements of all these stakeholders were incorporated into the program. For e[ample, information was 
obtained from the 2018 Colorado %at Conservation Plan, the 8SFS Region 2Ȇs 201� :hite-1ose Syndrome 
Adaptive Management Strategy Environmental Assessment, Colorado Parks and :ildlifeȆs :hite-1ose Syndrome 
Response Plan, the Colorado State :ildlife Action Plan, the 1orth American %at Monitoring Program (1A%at), the 
:estern %at :orking *roup, and the Colorado %at :orking *roup.

Figure �.1: Colorado %at :atch is collecting data relevant to numerous agencies and programs because before they 
designed the program, project staΊ reached out to numerous stakeholders to learn about needs for bat data across 
the state.
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The project also reached out directly to stakeholders. Early in the project design process, the team organized a 
collaborative meeting with the 8SFS, Colorado Parks and :ildlife, and the Colorado 1atural +eritage Program 
during which agency staΊ provided input to inform development of the %at :atch implementation plan. The team 
also continually solicited input from agency partners through email and conference calls on various aspects of the 
project plan including data sensitivity. 

As a result, Colorado %at :atch is adding essential capacity to bat research and monitoring eΊorts throughout 
the state by addressing research and management needs unmet by e[isting eΊorts. 'ata can be used by all 
stakeholders, informing research and management eΊorts for each agency. Furthermore, the project continues 
to identify opportunities for synergy with 1A%at. 

Another e[ample of a project whose early consideration of stakeholders has enabled largescale growth is the 
'ragonΌy Mercury Project, which works with the public to collect dragonΌy larvae for mercury analysis. This 
nationwide monitoring program is a collaborative eΊort by the 1ational Park Service, the 8.S. *eological Survey 
(8S*S), the 8S Fish and :ildlife Service, the Appalachian Mountain Club, and the 1ational Park Foundation. 
'ata from this field study help scientists and managers better understand and address mercury contamination, 
which is responsible for more than three-Tuarters of 8S fish consumption advisories and threatens food webs 
in parks and protected lands. More specifically, the project shows where potential mercury risks are located� 
determines how well mercury emission reduction programs and policies are working� provides science to inform 
resource management and risk mitigation techniTues� gets people involved in learning about mercury� and 
spreads the word about mercury issues. Each participating unit or national park engages staΊ from their resource 
management or interpretive division, or they link with another partners such as a teacher from their community. 
These project liaisons coordinate, train, and lead participants in collecting samples, which are shipped to a 
centralized laboratory for analysis. 

The project initially grew out of a local, inTuiry-based education program with researchers and a group of 
teachers in the 1ortheast 8S. Leaders e[panded the eΊort by reaching out to 8S*S scientists in the Ecosystems 
Mission Area and Environmental +ealth Program, implementing a national-scale demonstration study to test 
the e΍cacy of dragonΌies as mercury biosentinels. Together these organizations developed the project plan and 
protocols and refined the training materials with assistance from the Schoodic Institute at Acadia 1ational Park. 
2ver the course of a decade, program leaders identified and reached out to stakeholders to enhance engagement 
opportunities. Stakeholders included the 1ational Park Foundation, other federal and state agencies, academic 
institutions, local municipalities, resource managers, and recreational and subsistence consumers of fish. 

So far, more than 140 national parks, 20 national wildlife refuges, 2 national forests, and 2 Tribal lands have 
participated. Land managers use the data to determine what parts of the unit or park might be at greatest risk 
of contamination, which can inform where and how to mitigate, manage, or remediate mercury risk with land 
management practices such as managing dam releases, prescribing fire, and restoring wetlands. 

PARTNERING WITH OTHER ORGANIZATIONS

Running a project is clearly a big eΊort, and partnering with other organizations is a smart approach to project 
e΍ciency. Establishing partnerships yields benefits such as strengthening financial and technical support, linking 
the agency and stakeholders, educating the public, and increasing common activities across land ownerships. 
Partners also may help to recruit and manage volunteers, develop research Tuestions, and analyze data.
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:ith a wealth of citizen science projects and infrastructure now available, itȆs a good idea to review what already 
e[ists in relationship to your goals and objectives before you make a decision about where to invest. <ou may be 
able to find partners among the projects and resources listed on SciStarter and CitizenScience.gov. 

If you already have identified, for e[ample, that your primary need for citizen science is to study plant phenology 
on your park, refuge, or forest, partnering with 1atureȆs 1otebook—a project of the 1ational Phenology 
1etwork—would make sense because the 1atureȆs 1otebook platform provides much of what you need to 
build and operate a phenology-based project. This is e[actly what the Midway Atoll 1ational :ildlife Refuge 
*olden Crownbeard Phenology Project did (Taylor et al. 2020). To eradicate this invasive plant, refuge biologists 
needed to know how Tuickly the plant grows and the timing of its movement from one life stage to the ne[t. To 
determine this, they built a project on the 1atureȆs 1otebook platform that involved volunteers recording data 
about crownbeard growth, Όowering, fruiting, and seed drop. The results showed that they needed to institute a 
28-day rotation between herbicide treatments in diΊerent sectors of the refuge.

Even if you have the capacity to build new project infrastructure, partnering with complementary eΊorts can 
enhance—rather than segregate—datasets, amplifying the research potential in addition to saving resources.

%eyond e[isting citizen science eΊorts, consider how your envisioned project would fit with other research and 
monitoring that is already under way within your agency, your region, or both. Federal, state, Tribal, and local 
government partners can enhance the ability to collect, disseminate, and use data for management and decision-
making.

%uilding strong partnerships can be one strategy for project sustainability. Partners will put in their own funding 
and time if they are invested in shared goals. Consider other divisions within your own agency, along with 
municipalities, universities, and friendsȆ groups—any organization with symbiotic interests can help to provide 
a diverse funding stream, build a base of supporters for your project, and fill roles on the project team such as 
those described in Module 4.

Project Tanager was among the first citizen science projects developed by the Cornell Lab of 2rnithology 
(Rosenberg et al. 1���a). %egun in 1���, the project enlisted volunteers in e[ploring the eΊects of forest 
fragmentation on the four species of tanagers that breed in the contiguous 8nited States. The goal was to 
determine the minimum size of forest patch reTuired for successful breeding of each of these species. Project 
Tanager was part of a larger eΊort called Partners in Flight, the 1eotropical migratory bird program, which is 
ongoing. 

Tanagers were chosen as the subject of this study for several reasons. First, they are an attractive and easily 
recognized 1eotropical migratory bird. Second, the scarlet tanager previously had been shown to be area-
sensitive and was declining in parts of its range as shown by data from the %reeding %ird Survey. Third, at least 
one of the four species of 1orth American tanagers can be found during the breeding season across much of the 
8nited States and southern Canada. 

The protocol for conducting Project Tanager involved two-minute point counts during which observers watched 
and listened for the presence of tanagers and recorded signs of breeding for any tanagers they located. 
2rganizers knew that to make this work, the project would reTuire multiple partners.

First, although the organizers felt that birders could be trained to conduct point counts and look for signs of 
breeding, they also knew that the birders would need help identifying and locating suitably sized forest patches. 
Thus, they partnered with the 8SFS, which detailed a full-time staΊ person to the Lab of 2rnithology in Ithaca, 
1ew <ork. This person played a major role on the project team, working with individual forest staΊ to identify 
suitable patches on 8SFS lands across the country.
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Second, the organizers knew that many diΊerent-sized forest patches occur on private lands. They reached out 
to the forest products industry for help in locating such lands suitable for the study. This had the dual eΊect of 
identifying additional study sites and bringing industry representatives into the project, which was important 
because some of them were skeptical of its intent, believing that the Lab of 2rnithology was out to show negative 
eΊects of logging.

Third, the organizers knew that recruiting birders with su΍cient skills to conduct the protocols would be 
challenging. To recruit participants and to consult on project design they reached out to other science and 
environmental organizations, including local and regional bird clubs and chapters of the 1ational Audubon 
Society, for help in recruiting suitable observers.

Finally, the organizers knew that skepticism about volunteer-collected data would rear its head for this project. 
At the time, researchers and organizers were just beginning to discover participantsȆ ability to collect Tuality 
data, and Project Tanager employed fairly comple[ observation protocols. To head oΊ critics, the organizers 
involved them, informing professional ornithologists about the project and its results through news releases and 
presentations at meetings of professional organizations such as the American 2rnithologistsȆ 8nion.

Figure �.2: Project Tanager was an early but highly successful citizen science project that 
documented the eΊects of diΊerent-sized forest patches on the breeding success of 1orth 
American tanagers. The geographic scale of data collection, shown in this research publication, was 
possible only through partnership between the Cornell Lab of 2rnithology, the 8S Forest Service, 
the 1ational Audubon Society, and the forest products industry. Figure from +ames et al. 2002.
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The pilot for Project Tanager began in the summer of 1���, when �0 teams of birders conducted counts at nearly 
1,000 individual sites, searching for signs of tanager breeding in forests of four size classes—1, 10, 100, and 1,000 
hectares. 'ata were received for all four tanager species from �1 states and two Canadian provinces. 'uring the 
following summer, several hundred teams participated and censused nearly 2,000 sites located on public, private, 
and corporate lands in 44 states and 4 Canadian provinces.

Results revealed that forest patch size and degree of isolation from other patches inΌuenced tanager distribution 
and breeding success. Together these findings had implications for managing populations of 1eotropical 
migrants that breed in forests, and the data were used to create a guide to habitat management for forest 
managers (Rosenberg et al. 1���b). 

INDIGENOUS COMMUNITIES AND TRIBES

The federal government is committed to strengthening its relationships with Indigenous communities and 
federally recognized Indian Tribes. Such partnerships can create a mutually beneficial relationship in which 
Tribes have more opportunities to benefit from Federal programs, and land management agencies benefit from 
Indigenous community guidance and multi-generational knowledge systems. 

Agencies may enter into agreements, grants, or contracts with Tribes, just as they can with other organizations or 
agencies. It is important to remember, however, that when a Tribe joins a partnership or collaborative process, 
it maintains a separate sovereign governmental relationship with the agency� the partnership or collaborative 
process is always conducted in addition to the separate process of government-to-government consultation 
between the agency and the Tribe. It is important for members participating in a collaborative process or 
partnership to understand and respect the uniTue relationship and trust responsibility that federal agencies have 
with Tribes.

More information on working with Tribes is available at: https:��www.fs.usda.gov�working-with-us�Tribal-relations
and Tribal Leaders 'irectory.

AGREEMENTS, MEMORANDA OF UNDERSTANDING, AND PROCUREMENTS

If your team has e[ternal partners, and if your project will include the e[change of something of value (i.e., funds 
or services), then you need to develop an agreement. Agreements document roles, responsibilities, and the intent 
and scale of your project. 

If the project does not include the e[change of funds, services, or something of value, then you may want to 
develop a memorandum of understanding. This is used to document a framework for cooperation between your 
agency and other parties for carrying out activities in a coordinated and mutually beneficial manner, though each 
party directs its own activities and uses its own resources. 

If the project primarily benefits your agency and no cost sharing is anticipated, it may be a procurement. If the 
project is of mutual benefit to your agency and a non-federal party, and if there is an e[change of something of 
value that meets the purpose of both parties, it may be a partnership agreement. If the project serves a public 
good and meets the intent of a specified assistance authority, then it may be a grant or cooperative agreement. 

A very helpful resource for learning more about the above topics is the 8SFS Partnership *uide, which includes 
detailed information about establishing agreements with partners along with a decision tree illustrating the 
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kinds of agreements used in 8SFS citizen science projects. Much of the information in the *uide, however, also 
is relevant to non-8SFS agencies. The decision tree can be a useful tool to start out with� however, it should not 
replace discussions among the partner, program staΊ, and grants and agreements specialists. Those discussions 
should start early, be ongoing, and continue even after the agreement is e[ecuted. 

Successful partnerships thrive on mutual benefits and objectives, so when contacting potential partners, make 
your goals and intended outcomes clear. Focus on similarities among your groups and strive to understand 
potential partnersȆ perspectives. Plan regular meetings with your partners and stakeholders to evaluate your 
work and solve problems—the more communication and feedback, the better—and prepare to adapt to changing 
needs and goals of your partners.

Together, stakeholders and partners should help to e[pand the depth and reach of your project. 

1ow that you have developed goals and objectives, gathered a project team, defined your audience, and enlisted 
the help of stakeholders and partners, itȆs time to think about data collection and management, which is the 
focus of Module �.
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INTRODUCTION

The goal of this module is to explore the broad topic of collecting and managing citizen science data.

Among the most successful environmental citizen science projects are those that collect observations or 
measurements of phenomena such as locations of plants, animals, or other artifacts; measurements of air or 
water Tuality� and presence of seasonal occurrences such as leaves, Όowers, or antlers. 9olunteers can easily 
observe or measure such phenomena, either casually in their daily lives or more deliberately by searching for or 
measuring specific items, either independently or under the guidance of a team leader. 

However, observations and measurements made by volunteers must be accurate if the data are to be used for 
science or management. Furthermore, citizen science project developers must create thoughtful data collection 
protocols so that information collected by diΊerent users can be combined, compared, and analyzed to draw 
conclusions. 'ata do not always need to be perfect, but they do need to be “fit for purpose,” that is, they need to 
be accurate enough to address the question or issue that they are intended to address. Otherwise, the data could 
well end up stuΊed in a drawer or an unused computer file, a poor result for any project.

The guidelines presented in this module assume that you already have or are considering a scientific Tuestion 
or management issue that you wish to address; that you have determined that citizen science is an appropriate 
approach to addressing your question or issue; and that you know what data you want to collect and analyze. 
If you are not well versed in data collection, management, and analysis, a team member or partner who is data 
proficient will be essential to create a successful project. 

This module can provide only an overview of data topics; indeed, entire books have been written, and entire 
courses are taught, about the many facets of data. One resource that can help you dive deeper into this subject 
is the DataONE repository’s Data Management Guide for Public Participation in Scientific Research. Another valuable 
reference is a paper published in Citizen Science: Theory and Practice called “Still in Need of Norms: The State of 
the Data in Citizen Science.”

DATA COLLECTION

Collecting data involves getting information from participants into usable data files. To do this e΍ciently, youȆll 
need to determine how observations will be made and how the resulting data will be recorded and organized. 

The first step is to identify what data to collect, which should be inΌuenced by the anticipated uses of the 
information. Keep in mind the FAIR principles within the open data movement: findable, accessible, interoperable, 
and reusable, and the CARE principles for Indigenous 'ata *overnance: collective benefit, authority to control, 
responsibility, and ethics. 

You also will need to determine a protocol to use for collecting data. Here we discuss three general types of 
protocol design: unstructured surveys, semi-structured surveys, and structured surveys. These survey types are 
not mutually exclusive and can overlap. 

Unstructured Surveys 

Unstructured surveys have few requirements for data collection; participants report data when and where they 
choose and are not required to identify everything that they see. For instance, they may note the presence of 
certain birds or Όowers in walks around their neighborhood or along a hiking trail, they might keep track of the 
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kinds and numbers of fish that they catch in a favorite lake or stream, or they may document invasive plants or 
structural damage along a trail. 8nstructured surveys do reTuire observers to note what, when, and where, which 
are the basic items of information reTuired for any observation to be useful (this information is referred to as 
metadata). For instance, somebody might see a crow on a walk around their neighborhood. They might make a 
note of the what—a common crow—the when—the time and date—and the where—an address, a park, or even a 
*PS point. This observation, or data point, is considered “unstructured” because it is opportunistic, and by itself, 
this sighting of a crow is not e[ceptionally useful because it lacks conte[t. :as the crow the only one seen that 
day" :as it solitary or part of a large Όock" Might more crows have been seen had the observer looked more 
carefully"

8nstructured surveys can have significant value, however. For e[ample, they can be used to build distribution 
maps, to document the spread of invasive species, or to alert researchers to the presence of organisms in an 
area that they might want to study more deeply. In addition, unstructured surveys become increasingly more 
powerful as the number of observations increases. That is, a large amount of useful information can be collected 
by seeking a small amount of data from a large number of people.

8nstructured surveys are common in citizen science, partly because they are easiest to develop and carry out. An 
e[ample is the %asin and Range %ioblitz that was developed in 2021 by the %ureau of Land Management (%LM). 
Agency staΊ had begun modeling and mapping wildlife habitat at the %asin and Range 1ational Monument in 
2018, and three years later realized that they needed more observational data on their focal species than they 
were able to gather themselves. Therefore, they decided to enlist volunteers in gathering data through a bioblitz, 
which they built on a platform called i1aturalist (see Module � for information on i1aturalist and other project-
building platforms, which can greatly simplify the process of building and managing a citizen science project). 2ne 
hundred individuals participated in the three-day event, resulting in data on 40� species. The eventȆs success led 
%LM staΊ to run a second bioblitz in 202� for which �0 observers made observations on 18� species. For these 
events, volunteers did not follow transects or record information about the eΊort that they e[pended in making 
observations. 1evertheless, the %LM staΊ gathered data about locations of many species that they would not 
otherwise have been able to document. These data were used to refine habitat models for wildlife within the 
monument and to begin writing a monument resource management plan.

Another project using an unstructured survey approach is *lacier 1ational ParkȆs Common Loon Project, which 
enlists volunteers in mapping locations of loon territories, nests, and nursery areas. Since 200�, park volunteers 
have completed 2,4�� one-hour surveys at locations that they choose based on personal hiking ability and 
preference. They record their data using Survey 12�, which standardizes the data collection (see Module �). 'ata 
gathered by volunteers provides baseline information on loon population size and reproductive success at 4� 
lakes throughout the park. 

Semi-Structured Surveys

Semi-structured surveys are ne[t along the survey continuum. For these, volunteers gather data when and where 
they choose but include additional metadata with their submissions. This includes who they are and typically 
their location. It also includes how they collected data, for e[ample, the length of time spent birding or fishing 
in a given area, or the number of birders or anglers making observations or catching fish. The how is sometimes 
described as volunteer eΊort. Semi-structured surveys also may include information on habitat or location, such 
as distance from a developed area.

The information about observer identity and where and how observations were made allows researchers to 
statistically account for biases inherent in opportunistic data collection. For e[ample, semi-structured surveys 
not only show where species are located but also can be used to infer freTuency of species occurrence and 
changes in abundance over time and location. 'ata from the same participants can be tracked over time, and 
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project designers can contact the participants when data discrepancies are noted or other data issues arise. An 
advantage of semi-structured surveys is that they can be simple enough to appeal to a wide audience while still 
collecting su΍cient information to account for variation and bias in the data collection process.

e%ird is an e[ample of a semi-structured survey that allows open participation and observer-selected sites. 
Tens of thousands of individuals keep track of their bird sightings with e%ird, and many agencies use e%ird to 
document bird populations in their parks, forests, or refuges. For e[ample, The 8S Fish and :ildlife Service 
partnered with e%ird to enable data visualizations for all national wildlife refuges. As a result, anybody can visit 
the “E[plore” section of the e%ird website and create checklists or bar graphs from any refuge, as shown in the 
e[ample below.

Figure �.1: e%ird can be used to create bar graphs of species abundance at any location, including 
national wildlife refuges. This graph showing the abundance of various species of waterfowl every 
month at the Montezuma 1ational :ildlife Refuge was created in seconds using the “E[plore Regions” 
in the “E[plore” ection of the e%ird website. 'ata on e%ird are updated nearly as Tuickly as data are 
input by the many thousands of e%ird contributors.

e%ird is considered a semi-structured survey because, in addition to allowing users to submit checklists 
indicating the kinds and numbers of birds they see, it also collects information on how the participants made 
their observations. For e[ample, the e%ird app asks for the duration of data collection and the distance that an 
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observer traveled while collecting observations, both of which can aΊect the probability that a species will be 
detected, identified, and recorded. The app also asks whether the observer is submitting a checklist of every bird 
they saw during their survey, which is important for analysts to infer that certain species were not detected. This 
information makes sophisticated data analyses possible, including e%ird Trends maps like the one shown here for 
the house wren.

Semi-structured survey platforms such as e%ird are popular with participants, and the volume of data that they 
gather now provides the largest and fastest-growing information on species occurrence around the world. They 
also can be used to build specialized data collection projects, such as the 'esert Avicaching Project, which is built 
on e%ird and described in Modules 2, �, and 8.

Structured Surveys 

Structured surveys are at the other end of the survey design continuum. These comprise rigorous protocols 
designed to collect data in a very specific way. For e[ample, participants might collect data along randomly set 
transects or in specified study plots, typically at specified times and for specific lengths of time. Project designers 
thus need to direct participants to the right places at the right times and must provide training to collect the data 
according to protocol. Structured surveys are developed because the precise location in which data are collected 
can be very important, for e[ample, birds heard or seen along a trail through a forest may not be the same as 
birds that would be encountered in the forest interior. If conclusions about bird populations in a forest are made 
with data collected only along trails, the data may not be representative.

Structured surveys are not common in citizen science, but with appropriate up-front planning and volunteer 
training—or the recruitment of highly knowledgeable volunteers—they can be done eΊectively. 2ne e[ample 

Figure �.2: e%ird Trends map for house wren populations across 1orth America downloaded from “Status 
and Trends” in the “Science” section of the e%ird website. The data to create this trend map came from 
thousands of e%ird contributors across the continent.
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is Cascades Pika :atch, a partnership between the 8S Forest Service and the 2regon =oo, which from 2018 to 
2021 gathered data needed to understand changes to pika populations and distribution in the Columbia River 
*orge related to impacts from a large forest fire known as the Eagle Creek Fire. 9olunteers were trained to 
walk transects on talus slopes, to count pikas, to identify signs of burn damage, and to count the most common 
plants. The volunteers were reTuired to undergo e[tensive in-person training and large-group e[cursions before 
conducting surveys in small groups. 

Typically, projects that employ structured surveys include fewer participants than projects that employ 
unstructured surveys, but the detailed protocols and trained or otherwise knowledgeable participants allow for 
sophisticated data analysis and detailed conclusions. Also note that most projects that measure water or air 
Tuality generally must be set up as structured projects to allow for trends to be seen over time. +owever, even 
unstructured measurements can sometimes be helpful, such as documentation of algal blooms.

If determining how to design a project to gather data in an organized fashion sounds daunting to your project 
team, know that collecting and managing data for a citizen science project can be facilitated by building the 
project on an e[isting citizen science platform. Such platforms are described in Module �. 

RECORDING AND SUBMITTING DATA

2nce you have determined e[actly what data you want to obtain and where on the survey continuum your 
project protocol will fall, you need to decide how participants will record and submit the information that they 
collect. 'ata can be recorded on paper, on computers, on smartphones, or on some combination thereof.

Paper data forms were the backbone of citizen science projects prior to the 1��0s, and they can still be a valuable 
data collection tool. They do not reTuire owning a computer or a smartphone, and they donȆt run out of power. 
They also can provide a physical data backup even if data are later submitted electronically. +owever, they can be 
lost, illegible, or never submitted. And if a project accepts paper forms, whether handed in or mailed in, then the 
project team needs to include somebody who can enter the data into a computer for storage and analysis. Many 
projects ask participants to record their data on paper forms for ease in the field and to later submit the data 
electronically. 

:ith the rise of the :orld :ide :eb in the 1��0s, many projects began developing online data entry forms, 
which oΊer huge advantages over paper, at least for participants who have access to the internet. The internet 
allows data to be entered and submitted rapidly, and online databases allow consistency of format, Tuick 
analysis, and display of submitted data. +owever, developing databases and online data forms might reTuire 
programming e[pertise that smaller projects may not have. That said, cloud-based data sharing and storage tools 
oΊer a relatively simple way to receive and share information with volunteers. Customizable platforms designed 
for citizen science also e[ist and are discussed in Module �. Some projects might ask participants to use a 
combined approach, recording data on paper forms in the field and later entering the information into an online 
tool. This techniTue has some risk in that some volunteers might not be diligent in entering their data online after 
collecting it in the field.

Many projects have developed smartphone apps, which allow volunteers to submit data directly from the field. 
This approach can minimize the loss of data and can reTuire less work on the part of the volunteer. +owever, 
a project that seeks to collect data in this way must have an app developer on its team, or at least have access 
to one, unless the project is using e[isting data collection apps such as i1aturalist or e%ird (see Module �). In 
addition, the volunteer must have access to a cell signal, or the app must be capable of accepting and storing 
data until a signal is available. Customizable apps are now being developed that can support a range of projects. 
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Remember that not all potential participants will have smartphones, so you may wish to develop and maintain 
alternative methods of data collection and submission.

DATA QUALITY

'ata Tuality is of high concern for all federally based monitoring and research projects. The federal land-based 
agencies are science-informed organizations, and their credibility would be damaged if the data used to make 
land management decisions were found to be unreliable. Also, data can have legal implications. 9olunteers 
can be just as eΊective and accurate as professional scientists and technicians as long as project protocols are 
clear and well defined and volunteers understand how to follow them. Sometimes volunteers may be more 
conscientious data collectors than professionals because they do not rely on professional judgement. 

4uality assurance (4A) and Tuality control (4C) procedures minimize introduction of errors and identify and treat 
erroneous data. Strategies used before and during data collection are typically referred to as 4A, while those 
applied after data collection are called 4C. 

4A begins with clear protocols that limit opportunities for human error. .eep tasks as simple as possible, and 
use terms and measurements that easily make sense to the volunteers recruited to your project. For e[ample, 
documenting the presence of one type of rare plant could be significantly easier than identifying numerous 
species. Avoid involving non-professionals for complicated data collection that cannot easily be checked for 
accuracy. %ut donȆt underestimate volunteers, either. 

'ata verification, or groundtruthing, is an additional, usually manual, 4A process. For e[ample, a photograph of 
a plant, animal, or physical feature (e.g., the amount of water in a stream) can be checked visually to confirm that 
the information that has been provided is correct. Asking participants to submit photos can add huge value to 
the data by allowing verification. Another approach is to verify a subset of the data, for e[ample, by reTuesting 
samples to be sent in or by accompanying a few participants and observing the measurements that they take. 
9erification also can be crowdsourced, for e[ample, by asking people to assess each otherȆs photographs or 
asking pairs of people to take measurements at the same site.

Testing your protocol with a subset of volunteers is critical before a project is fully implemented. A pilot phase 
will give you feedback to determine if your protocol is easily understandable and collects useful information. 
<ou might find, for e[ample, that your protocol has been built on an unrealistic e[pectation of the abilities of 
your volunteers, or that volunteers are observing lots of features that you thought would be rare but are now 
cluttering your data. Testing also can identify whether a data form is overwhelming for volunteers, which could 
limit engagement. After a pilot phase, you can modify the protocol as appropriate.

9olunteer training and support also are essential to maintaining data Tuality. These topics are discussed in 
Module 8.

4C is a set of processes to evaluate the Tuality of data after they are collected. These include data cleaning and 
deciding how to handle missing data or estimated values. 4C is typically more di΍cult and resource-intensive 
than 4A� preventing problems is easier and usually cheaper than repairing them. 

4C can include e[pert review, automatically Όagging unusual records for review, and�or using photographs for ad 
hoc validation. Some projects automate the process of evaluating data points to ensure that criteria are met for 
successful data interpretation. 9alidation checks can be added to web-based data entry forms or apps to ensure 
that dates, grid references, or postal codes are given in the correct format and within valid ranges.
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The aforementioned e%ird provides an e[cellent e[ample of web-based 4C. :hen a user clicks on “submit 
data,” whether on the website or in the app, they are served a checklist of birds likely to be seen at the time and 
location from which they are submitting information. They can report species not on the list, but if they do, they 
are likely to get an alert reTuesting further information in the form of a written description or a photo. They also 
receive an alert if they report a species in higher numbers than might be e[pected so they can be sure they are 
entering the number that they intended. In this way, potential errors in the data can be identified and removed 
by the participant. 

DATA PRESERVATION AND ANALYSIS

'ata preservation involves submitting data to an appropriate long-term archive, such as a data center or 
repository. Preservation should be an ongoing process and should take place at both short- and long-term scales. 
8pload your data to your relevant agency enterprise database if possible. Evaluate ahead of time which data 
need to be restricted from public access (e.g., heritage or wildlife data) and confirm that your data collection tool 
and�or method of sharing allows for privacy regarding sensitive information.

More information about data repositories is included in Module �. 

'ata analysis should be guided by the projectȆs goals and data needs and by the e[pectations of intended 
audiences, such as policy makers and the scientific community, for project results. Many software tools can 
support data analysis and visualizations. Some are available online either free or at low cost. Many projects turn 
to partners or specialized staΊ within their agency to perform this task. More information about data analysis 
also is included in Module �. 

Most of the topics that we have covered in this module thus far are treated in more depth in the aforementioned 
'ata21E Data Management Guide for Public Participation in Scientific Research.

DATA POLICIES

Another topic regarding data is data policies. These include user agreements, terms of use, legal policies, and 
privacy policies. All are important to consider.

8ser agreements are contracts between a project and a user that outline the acceptable behavior of both parties. 
8ser agreements cover both online and oΎine behavior. 

Terms of use dictate how a website and its contents can be used. They include information on data ownership, 
data access, data reuse, citation, and other forms of attribution.

Legal policies describe how a project adheres to relevant national and local laws and also may include ethical 
guidelines. 
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Privacy policies describe how a project gathers, discloses, and manages user and volunteer data, including the 
use of data gathered by cookies and web logs, personal data gathered during registration, and data contributed 
by volunteers. 

All of these issues are important for citizen science, but a detailed discussion is beyond the scope of this toolkit. 
To dig into these topics, consult the aforementioned 'ata21E Data Management Guide for Public Participation in 
Scientific Research.

DATA ETHICS

'ata ethics is our final topic regarding citizen science data. Some aspects of ethics are interwoven throughout this 
module. 2thers are beyond its scope. Citizen science data ethics is an emerging field that is being thoughtfully 
developed through the eΊorts of many interested parties. For more information, refer to the Data (thics in the 
Participatory Sciences ToolNit, found on the website of the Association for the Advancement of Participatory 
Sciences. In the words of the toolkit designers, the data ethics toolkit aims to help project leaders understand 
their role as data handlers in identifying, satisfying, and�or balancing ethical obligations of a project to 
participants, partners, science, and society.

Module � e[amines projects and platforms that can be adapted or used to build citizen science projects so that 
you donȆt need to start your project from scratch.

FURTHER READING
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INTRODUCTION

The goal of this module is to e[amine projects and platforms that can be adapted or used to build citizen science 
projects so that you donȆt need to start your project from scratch.

Assembling a citizen science project involves many steps. As we have seen in Module �, the process includes 
determining what data your project participants will collect, designing a data collection protocol and data 
submission mechanism, building a data housing and storage system, and creating a data display mechanism. 
The process can be simplified, however, by adopting or adapting a citizen science project that already e[ists or 
by using a project-design platform to create and maintain a new project. These approaches can save time and 
money and ensure that the data your project collects will be useful for their intended purpose.

<our project goals and objectives (see Module �) will help you choose a sensible approach for obtaining the 
data that you desire. Perhaps you want to collect data that already are being collected in other locations. For 
e[ample, if you want to learn more about the birds that inhabit your park or refuge, you might consider engaging 
your visitors in e%ird, a bird checklist project for which all of the tools that your participants need to submit and 
e[amine bird data already are in place. There is no need to develop a bird checklist program from scratch, no 
matter your location. 

As another e[ample, you may want to measure the Tuality of stream water in your forest. In this case, no project 
would likely be available for immediate adoption� however, many e[isting water Tuality projects, such as Alabama 
Water Watch or Adventure Scientists :ild and Scenic Rivers Project could be adapted for your specific needs, 
saving you from developing your protocols from a blank slate.

In other cases, you will want to collect data that are not being obtained by an e[isting project or approach, 
meaning that you will need to develop a novel project. Even in this situation, you might be able to facilitate 
project design and management by using a citizen science platform, which is an online tool that allows you 
to build a project by answering Tuestions about your project design and populating fields that will allow the 
platform to create and manage the tools that you need to run your project.

ADOPTING OR ADAPTING A PROJECT

+undreds of citizen science projects already e[ist, and many can be implemented in a variety of settings either 
“as is” or through simple modifications. 

Consider 1est:atch, a Cornell Lab of 2rnithology project that collects data about the breeding biology of nesting 
birds across 1orth America. This project has been adopted by numerous organizations including the 1estucca 
%ay 1ational :ildlife Refuge, which hosts 20 nest bo[es in varied refuge habitats. 9olunteers manage and 
monitor the bo[es and record data including nest site location, habitat, species using the bo[, and the numbers 
of eggs, young, and Όedglings. 'ata are submitted through the 1est:atch website and are thus entered into the 
continental 1est:atch database. In this way, refuge staΊ learn more about the birds nesting on the refuge—
including tree and violet-green swallows, nesting bluebirds, and chestnut-backed chickadees—while adding 
observations to those of other participants across the continent to better understand and manage the impacts of 
environmental change on bird populations.

Another e[ample of a project that can be adopted is the 'ragonΌy Mercury Project ('MP), which monitors 
mercury pollution in 8S national parks and other protected areas using dragonΌy larvae as biosentinels, that is, 
organisms that measurably reΌect environmental change. 'ozens of national parks are implementing the project 
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or have done so in the past. For this project, park staΊ and local volunteers collect dragonΌy larvae from various 
park locations. 'ata are gathered about each specimen in the field. Then the collected larvae are preserved 
and shipped to a 8.S. *eological Survey lab where they are analyzed for mercury. Since 200�, more than �,000 
volunteers have helped to collect dragonΌy larvae at more than 140 parks and other protected areas across the 
8S. The 'MP is now the nationȆs largest assessment of mercury contamination and environmental risk, and more 
parks and waterbodies are added each year. 

2ne location that has implemented 'MP is Indiana 'unes 1ational Park, which uses the project to measure 
water Tuality in the park so that potential threats to wildlife and humans can be identified. Park staΊ also use 
the project to engage volunteers in science and to connect them to the parkȆs natural resources. The volunteers 
commit to work in small teams for at least one day for up to five hours. :earing waders and nitrile gloves, they 
use nets to capture dragonΌy nymphs longer than 1� millimeters. They identify the nymphs to the family level, 
measure their length, prepare labels, store the larvae on ice, and complete data sheets. In 2021, the eighth 
year that the park ran the project, 14 participants spent more than �0 hours in the field. Park researchers 
determined that the volunteers were 100 percent accurate in their identifications of the larvae, and that the 
average concentration of mercury at Indiana 'unes was lower than the average concentration across all other 
participating parks.

Implementing the 'MP is easy because the project organizers have produced a detailed protocol implementation 
plan. Materials include a field sampling guide, a dragonΌy identification key, lessons on mercury and entering and 
retrieving data, additional materials for teachers to use with their students, and more. 

Figure �.1: The website citizenscience.gov provides an option to “view by Field of Science.” Clicking on the “Ecology and 
environment” category yields several projects. A portion of them is shown in this screenshot.
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Many other science projects also can be adopted for implementation by staΊ at federal, state, and local agencies. 
Several directories are available for locating projects that you can use at your park, refuge, or forest. These 
include the Federal Citizen Science and Crowdsourcing Catalog, SciStarter, and CitSci.org (which also serves as a 
data management platform� see the CitSci.org section below).

Federal Citizen Science and Crowdsourcing Catalog

The Federal Citizen Science and Crowdsourcing Catalog lists citizen science projects involving federal government 
agencies. Projects can be searched by status (active or complete), by agency, or by field of science (i.e., animals, 
archaeology and culture, climate and weather). 

For e[ample, sorting the catalog by the keyword “Ecology and environment” would yield several projects including 
some, such as the Tribal 1ations %otanical Research Collaborative, which are discussed in several places in this 
toolkit. Clicking on one of these bo[es would take you to full details about the project.

SciStarter

The website scistarter.org features a list of thousands of citizen science projects searchable by location, topic, 
age level, and more. These are generally not projects run by federal agencies, but many of the projects can be 
implemented on federal lands. In addition, the site has numerous other resources, primarily for people who wish 
to participate in citizen science. It also markets projects to increase volunteer recruitment and oΊers a dashboard 
for participants to track their engagement in multiple citizen science projects.

CitSci.org

CitSci.org is a platform for building and maintaining citizen science projects and is discussed in detail in the ne[t 
section, “%uilding a project using a platform.” +owever, the website also contains a searchable database of more 
than 1,000 projects, many of which would be possible to implement on federal lands.

Implementing an e[isting project is almost always easier than developing a new project from scratch, and it 
enables you to use protocols and data forms that have been tested and revised for ease of use and accuracy in 
data reporting. <ou can have confidence that project datasets are well documented and relevant to those who 
will be using the data. 

8nderstand, though, that implementing any project that you discover in any online directory or database still 
reTuires addressing each of the steps, or modules, in this toolkit. That is, even when using a well-designed, pre-
e[isting project with its own data protocols, forms, and data management and display capabilities, you still need 
to set goals and objectives for your own implementation of the project, define your audience, recruit and train 
participants, and provide them with appropriate feedback. Additionally, you should reach out to the individuals or 
groups who created the pre-e[isting project to gain insights about adapting the project to specific situations. 

BUILDING A PROJECT USING A PLATFORM

Several platforms have been developed to collect citizen science data by accepting them directly into a national or 
international database. Some platforms also can be used to build projects using the platformȆs online tools. e%ird, 
which was discussed in detail in Module �, is a platform through which individuals can submit bird checklists 
that they collect any time in any location, from their backyards to birding trips around the world. +owever, e%ird 
also can be used to build customized bird data collection projects, such as the Sagebrush Songbird Survey that 
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Figure �.2: The website CitSci.org has a searchable database of more than 1,000 projects. Many of these projects take place 
on federal lands, and several have been developed in partnership with federal agencies. %efore developing a citizen science 
project from scratch, look through these projects to see if you can adopt or adapt one of them to meet your needs.

took place over five years in :ashington. Some platforms oΊer a large degree of customization opportunities 
and allow projects to be built more Tuickly and easily than if they were built from scratch. Three platforms that 
seem to be most regularly used by federal agencies to develop citizen science projects are i1aturalist, 1atureȆs 
1otebook, and CitSci.org.

iNaturalist

i1aturalist is a social network for sharing biodiversity observations and for crowdsourcing identifications. :hen 
participants encounter a living or recently living organism, or evidence of a living organism such as tracks, they 
can use the website to record who they are, what they saw, where they saw it, when they saw it, and evidence—
such as a photo or sound recording—of what they saw. If participants use the i1aturalist app, much of the 
reTuired information, such as time and location, is recorded automatically. A large community of volunteers 
corrects mistakes, thus monitoring and improving the Tuality of the data.

%ecause i1aturalist accepts observations made in any location and does not record information about eΊort, 
such as how much time was spent searching, it typically supports unstructured surveys, for e[ample, presence 
only or species distribution studies. For this reason, i1aturalist is often used to document bioblitzes. 2ne massive 
i1aturalist-based bioblitz took place on March 28 and 2�, 2014 within the 80,000 acres of the “*olden *ate 
1ational Parks,” which includes the *olden *ate 1ational Recreation Area, Muir :oods 1ational Monument, and 
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Fort Point 1ational +istoric Site. The event was a collaboration between the 1ational Park Service, the *olden 
*ate 1ational Parks Conservancy, the Presidio Trust, and 1ational *eographic. For this event, �,000 participants 
documented 2,��0 species, which were recorded in the i1aturalist database. +ighlights included the first canopy 
survey of redwoods at Muir :oods� the first park sighting of a climbing salamander in Muir :oods� sightings of 
great horned, spotted, barred, and saw-whet owls� and a mountain lion sighting at Corral de Tierra. These data 
added tremendously to the park scientistsȆ knowledge of the Όora and fauna of the area.

More recently, the %ureau of Land Management (%LM) has set up an i1aturalist page to monitor species in the 
Santa Rosa and San -acinto Mountains 1ational Monument, which the %LM manages. Since 201�, more than 
2,000 observers have submitted nearly 80,000 observations. +ighlights in 2021 included sightings of the federally 
endangered Peninsular bighorn sheep, AbertȆs towhee, zebra-tailed lizard, and hedgehog cactus, all of which are 
permanently recorded in the monumentȆs data records.

i1aturalist also can be customized to create specialized citizen science projects, saving project developers time 
and money and allowing them to build their project on a tried-and-tested web platform. The Tribal 1ations 
%otanical Research Collaborative did just that. This 8S Forest Service program collects information on traditionally 
used plants that have cultural, medicinal, or economic values important to Tribal communities and was discussed 
in Modules 2 and 4 as an e[ample of a community-based project. 9olunteers record observations of plants on a 
specified list using their mobile phones, and the data are analyzed to shape conservation and land management 
goals for increased sustainability of these important plants. The project takes place in the Apache-Sitgreaves, 
Coconino, .aibab, and Tonto 1ational Forests. It started in late 2018 and by the end of 2022, more than 1,200 
observers had made more than 4,000 observations of �� species.

The project developers built this collaborative on i1aturalist because the platform made developing and 
managing the project easy, including communicating with participants and building a leaderboard. They also 
found that it provided data security as well as data Tuality because other people in the i1aturalist community 
help with identifications and Όag data Tuality issues such as incorrect locations.

The i1aturalist project page highlights many of the projects built on this platform and is well worth e[ploring. In 
addition, the i1aturalist website includes a page with detailed information on how to start and run a project. To 
learn about all of the diΊerent project formats and to see if i1aturalist is an appropriate tool to build a project for 
your situation, visit https:��www.inaturalist.org�pages�managing-projects. 

USA National Phenology Network: Nature’s Notebook

1atureȆs 1otebook, part of the 8SA 1ational Phenology 1etwork (8SA-1P1), is a national platform on which 
volunteer and professional scientists record observations of plant and animal life cycle events, which are known 
as phenophases. Flowering plant phenophases include budburst, first Όower, last Όower, first ripe fruit, and 
leaf shedding. Animal phenophases include molting, mating, egg-laying or birthing, Όedging, emergence from 
hibernation, and migration. Currently, 1atureȆs 1otebook includes more than 2�,000 active users at more than 
18,000 sites and has collected more than �1 million records. The data are used to improve invasive species 
management, inform the timing of fire, forecast the activity of insect pests, show the timing of food resources for 
wildlife, and inform the timing of seed harvest. 

Contributors to 1atureȆs 1otebook collect data using standardized protocols for the 1,2�� plants and ��4 animal 
species currently on the 1atureȆs 1otebook species list. These protocols include a list of Tuestions about the 
phenology activity occurring on an individual plant or observed in an animal. Each phenophase is defined in 
detail, and observers answer whether they see the phenophases occurring. They also can answer an optional 
Tuestion about the intensity or degree to which a phenophase is occurring. 
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2bservers can enter data either directly into the 1atureȆs 1otebook mobile app or with traditional paper 
datasheets that they then enter into a web browser application. 1atureȆs 1otebook has various measures 
to ensure high-Tuality data, all of which are freely available for visualization and download on the 1atureȆs 
1otebook website. 

Like i1aturalist, users can submit incidental observations to 1atureȆs 1otebook, although the platform is 
designed primarily for repeated, long-term observations on the same individual plants, or for animals, on the 
same locations. A national coordinating o΍ce based at the 8niversity of Arizona maintains the platform and 
assists federal agencies and other organizations in implementing 1atureȆs 1otebook according to their scientific, 
management, or educational objectives. 

1atureȆs 1otebook currently includes more than ten data collection campaigns that are focused on species 
of special interest to scientists and natural resource managers. These campaigns include regular email 
communications that can be leveraged to engage citizen science participants. The 8SA-1P1 also oΊers a local 
phenology program infrastructure, which supports federal agencies and other organizations in long-term 
phenology program planning and oΊers an online certification course and community of practice for local 
phenology leaders. The network operates a collaboration specifically for the 8S Fish and :ildlife Service, which 
includes help getting started with a local phenology program, a customized refuge dashboard, and a forecast of 
spring arrival at individual refuges. 

2ne e[ample of agency use of 1atureȆs 1otebook is a program on Midway Atoll 1ational :ildlife Refuge. This 
Pacific Island refuge is a globally important Seabird Conservation Site, which is threatened by an invasive species 
called golden crownbeard (9erbesina encelioides). To eradicate this plant, refuge staΊ needed to understand how 
Tuickly the plant grows and moves from one stage to the ne[t. To gather this information, they developed a 
citizen science project on the 1atureȆs 1otebook platform. 9olunteer-collected data allowed them to determine 
that the plants took a minimum of �0 days to go from leaves to seed drop, information that was critical to 
developing a management plan that is keeping the plant at or below one percent land cover on the refuge.

CitSci.org

:hile i1aturalist and 1atureȆs 1otebook are e[cellent tools for building projects based on observations and 
phenology, respectively, some platforms allow a user to build a project with essentially no pre-defined data 
structure. 2ne such platform is CitSci.org, which allows users to define what they wish to measure, to document 
how they measure, and to build customized datasheets for data entry either online or via mobile applications. 
Like i1aturalist and 1atureȆs 1otebook, the CitSci platform also provides data e[ploration and visualization tools 
so that project organizers can create their own visualizations of data trends, relationships, and comparisons. Also 
on the platform are tools for volunteer communications, for bulk uploading legacy data, and for downloading 
data.

CitSci.org provides a tutorial that walks a user through the project-building e[perience. The user specifies a 
project title, adds a banner and logo image, then adds the project goal, purposes, and tasks. The project builder 
has settings for project governance (open or member-based), for data privacy (public or private), and for opt-
in integrations with SciStarter and another platform called =ooniverse (see below). The project builder also 
manages members and creates datasheets for specific protocols that can be te[t, image, numerical, categorical, 
or dropdown. :hen a volunteer enters data onto the sheets, the data are uploaded and shared on the citsci.org
platform. Currently, CitSci.org hosts more than 1,000 cumulative projects engaging more than 14,000 volunteers 
who have collectively amassed over 1,��4,��� scientific measurements of diverse phenomena. 
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One example of a citizen science project built on the citsci.org platform is Utah Water Watch (UWW), a water 
quality data collection and education program that seeks to increase awareness about the importance of water 
Tuality and to promote stewardship of 8tah
s aTuatic resources. Two “tiers” of monitoring oΊer both beginners 
and those with a background in environmental monitoring to contribute data. All volunteers attend a workshop, 
become certified, and then choose a site to monitor once a month for seven months out of the year, usually April 
to 2ctober. 9olunteers monitor more freTuently if desired or if needed to meet specific monitoring objectives. 
Data are used to track water quality trends and changes over time and are used for presentations to state and 
federal agencies, to local communities, and for academic research.

Building this project on CitSci.org allowed the project developers to easily create a complex project with the 
platform’s online tools. The platform also allows individuals to view the data with graphs, charts, and maps and to 
download raw data. Starting in 2012, UWW has trained well over 1,000 volunteers. 

ArcGIS Survey 123

Another resource for building citizen science projects is Survey 123. While not a full platform, this tool does allow 
custom building of surveys and web forms. It also allows combining protocols from diΊerent programs. Many 
federally based citizen science projects have employed Survey 123 including three projects previously discussed 
in this toolkit: Alabama Water Watch, Engaging Angler Scientists, and Glacier National Park’s Common Loon 
Project.

The loon project is designed to enlist the help of park staΊ and volunteers to improve data accuracy and to 
increase survey coverage of priority lakes during the common loon breeding season. 9olunteers map locations of 
territories, nests, and nursery areas, and document disturbance behaviors to identify potential factors aΊecting 
loon nesting success. Since 2005, park volunteers have spent more than 40,000 hours and completed 2,479 
surveys.

Project staΊ used the Survey 12� application so that submitted data are instantly viewable in a Loon Survey 
Priority web map, which informs the participants about where surveys are needed and helps them determine 
which survey sites match their interest and ability. Participants also can see immediately how their contributions 
are making a diΊerence.

Note that unlike the other tools described above, use of Survey 123 requires a fee.

Zooniverse

Zooniverse is an excellent tool for building data management projects. It is best suited for projects based on 
camera traps or other large collections of photos and for projects that transcribe text from scanned documents 
or images. It can be used to develop “living room” projects that are wonderful for engaging participants with 
mobility issues or who are physically distant from a park or refuge. Few examples of federal agency projects built 
on Zooniverse are available, and the potential for building highly useful projects on this platform is tremendous.

One project that has successfully used Zooniverse is FISHstory, a project of the South Atlantic Fisheries 
Management Council. For this project, volunteers e[amine historic photos of dockside fish catches taken prior to 
the 1��0s to document the species and lengths of fish caught during that time period. The data help to e[plore 
whether the past decades have shown changes in overall catch composition or the seasonality of catches and 
to see whether the size of fish caught over time have changed. This information can be used to inform both 
historical and current fishery stock assessments.
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Additional Platforms

Several other platforms can be used to build citizen science projects. 

Anecdata is a free citizen science platform developed by the Community Lab at the Mount 'esert Island %iological 
Laboratory in %ar +arbor, Maine. Project managers can use it to create projects and to create datasheets for 
volunteer use. Participants can submit data using the website or mobile app, and anyone can view and download 
the data. 

Fieldscope creates a digital homepage for contributory projects that facilitates datasheets, data storage, and 
visualization. To begin using the platform, a meeting with the organization is reTuired to determine project needs. 

Chronolog involves installing physical infrastructures to allow for crowdsourced photos of a particular location. 
The tool compiles submissions to create a timelapse of a standard scene and is best suited for long-term projects 
with a permanent location of interest. This platform reTuires a fee for use. 

Module 8 discusses recruiting, training, and engaging project participants once your project is designed and ready 
to get under way.
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INTRODUCTION

The goal of this module is to discuss how to recruit, train, and engage project participants once your project gets 
under way.

1o matter how important your goals and how well designed your protocols, the success of your project depends 
on recruiting, training, and engaging su΍cient participants. Consider the challenge: First, potential participants 
have to find out about the project. 1e[t, they must decide whether to participate. Then they have to learn how. 
Finally, they must determine that volunteering to collect and submit data is worth their time and eΊort, and if the 
project is more than a one-time event, they need to continue to submit data over time. 

%efore you begin the process of recruiting, training, and engaging participants, you need to have a clear 
understanding of who those participants are most likely to be, including their needs, motivations, and skill levels. 
<ou also need to understand what they know about your agency, why they think you are implementing a citizen 
science project, and why you would like them to be involved. Most projects and their recruitment and support 
materials must be tailored to specific audiences, and “hooks” to attract and engage participants will vary from 
audience to audience. 

For contributory projects—those that begin with a well-defined Tuestion or issue—your participants may be a 
group of people who do not know each other but who share a common interest, concern, or hobby. In some 
cases, willing groups of volunteers may be fairly easy to identify, for e[ample, when implementing studies of birds 
or butterΌies, which many people watch as a hobby. The challenge in working with these individuals is creating a 
project that is fun, engaging, and meets their needs in multiple ways. 

For community-based projects—those that arise when a community chooses to address a local issue of concern— 
participants may include a group of individuals who have many common interests and concerns and may know 
each other to some degree. The challenge for these projects is building and sustaining a trusting relationship 
with the community, which will include people with diΊerent reasons for participating and varied strengths 
to contribute. Some members of the community may have limited e[perience with science and may even be 
mistrustful of scientists.

In practice, working with audiences in both types of projects has common themes. Even motivated volunteers 
with deep subject knowledge must be treated with sensitivity and respect and must understand the reasons 
for and importance of the project in which they are engaging. And volunteers in community projects reTuire 
projects to be appealing and to meet their needs in various ways. Many surveys of e[isting projects have shown 
that individuals are primarily motivated by contributing to meaningful, useful science. +owever, many people 
participate in citizen science projects for social reasons—to meet new people or to gain a sense of belonging—
whereas others wish to increase their practical skills, for e[ample, identification of Όowers or insects. Still others 
volunteer because they want to share the skills they gained during their professional career. 8nderstanding and 
honoring varied motivations is crucial to project success. 

.nowing and understanding your potential participants, then, is a critical first step in participant recruitment. See 
Module 4 for additional thoughts about this topic.
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RECRUITING PARTICIPANTS 

2nce you have developed an understanding of your desired audience, you need to identify and�or recruit project 
participants. If you already have a community of individuals ready to get started, youȆre a step ahead in the 
process. If you have only an idea of the types of people who would be suited to your project, you probably need 
to spend significant time recruiting. And even if you have a community of participants identified, youȆll likely want 
to reach as many members as possible to engage the widest audience possible. 

The eΊort that you must put into recruitment will depend largely on how many volunteers you need and what 
special interests or skills you reTuire your volunteers to have. 2nce you have determined that information 
you can start recruitment, which is basically a form of marketing. <ou must appeal directly to the interests 
and motivations of potential participants and describe the benefits of participation, such as the satisfaction of 
being productive or the enjoyment of interacting with others during project activities. %e upfront about the time 
commitment and type of work that you are asking of volunteers. Also consider that typically you need to recruit 
more volunteers than you think you will need because of inevitable attrition. 

9olunteers can be recruited from partner communities such as natural history clubs, public service groups, 
church groups, master naturalists, retiree groups, afterschool programs, libraries, science museums, recreation 
groups such as hikers and bikers, and community organizations. 

Consider the following recruitment techniTues:

• Online media: 8se social media, blogs, and videos. Most agencies have accounts on multiple platforms, as do 
many individual parks, forests, and refuges. 

• Volunteer.gov: 9olunteer.gov is an online portal for federal agencies to list volunteer opportunities and to 
connect with interested volunteers. 

• Printed media: Many volunteers are interested in working at a place that they have personally visited. To let 
them know about citizen science opportunities, post Όiers on message boards in popular locations on the unit 
(e.g., visitor centers, campgrounds, and trailheads). Many visitors can use 4R codes to access information.

• Events: Engage diverse audiences through community organizations and large “walk-in” events such as town 
events, career fairs, and farmerȆs markets.

• K–12 classrooms: Talk to teachers and principals to collaborate with classrooms focused on STEM topics or 
hands-on activities for students.

• Volunteer groups: Many parks, refuges, forests, and other lands have Friends groups or other local 
organizations that serve as partners, and many of these groups include individuals who may be interested in 
participating in a citizen science project.

• Partners: Past citizen science projects have had success in recruiting volunteers through partner 
organizations with strong volunteer bases or through working with local teachers and schools. 2ne e[ample 
is Adventure Scientists, an organization that recruits highly skilled volunteers (such as mountaineers) to 
collect conservation data for partners such as the 8S Forest Service (8SFS). Making yourself visible and 
engaging with folks while you are out collecting data also can generate participants.

Two projects that invested carefully in recruitment are 'esert Avicaching, described in Module 2, and %umblebee 
Watch. 
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'esert Avicaching built on the e%ird platform by the Sonoran -oint 9enture (S-9). The goal of the project was to 
encourage birders to collect data about migrant birds from under-visited locations in the Mojave and Sonoran 
deserts. The data were intended to inform management and mitigation planning regarding alternative energy 
development in southern and eastern California.

To recruit participants, the S-9 started by creating a bilingual webpage hosted on the S-9 website that provided 
background information on the game, its objectives and rules, a map of the 'esert Avicaching locations, a list 
of potential prizes, and a real-time leaderboard to keep track of volunteersȆ scores. The S-9 also published two 
articles, one hosted on its web page and promoted through its newsletter, and one on the e%ird website. They 
also developed a social media toolkit to share with their partners, which oΊered guidelines for how to promote 
the game on social media outlets. The toolkit also included a series of suggested posts and graphics for partners 
to use on their websites and in social media accounts. The S-9 made sure to “tag” its major partners (Point %lue, 
*reat %asin %ird 2bservatory, the %ureau of Land Management) as well as the prize sponsors to reach a larger 
audience. They also developed a series of hashtags for maintaining wording consistency in tracking project use. 

Figure 8.1: 'esert Avicaching enlisted birders to visit areas of the Mojave and Sonoran deserts they usually did not, and 
to report bird observations. The project used multiple forms of recruitment, which resulted in 40� birder checklists. 'ata 
from those checklists are used to study bird mortality around solar installations.
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These recruitment tactics worked: 'uring the winter and spring of 2018, �2 observers submitted 40� checklists 
representing more than �00 cumulative survey hours. 2bservers reported more than 1�,000 birds of 102 species 
in migration at �� avicaching sites, which were chosen for their pro[imity to planned or operating solar facilities. 
2bservers recorded up to eight migrating individuals per minute at these sites. These data are being used in 
ongoing studies of migration and mortality around solar installations. 

Bumble Bee Watch is a collaborative eΊort of the ;erces Society and multiple partners, including several national 
parks, to track and conserve 1orth AmericaȆs bumble bees. Participants upload photos of bumble bees, identify 
the bees in the photos, and have their identifications verified by e[perts. The project has an intensive recruitment 
process. Its public project webpage includes several tools to make it easy for people to learn about and join the 
project, including a FA4 page, an easy step-by-step how-to video guide showing how to join the project, a sign-up 
page, tips for how to photograph bees, and a contact email address for Tuestions.

TRAINING PARTICIPANTS

%efore participants can engage in your project, they need to understand its purpose, protocol (or protocols), 
reTuired skills, safety concerns, and how the data they collect will be used. Indeed, the Tuality of your data will 
depend on the volunteersȆ knowledge of the protocol and their commitment to following it correctly. Therefore, 
you need to ensure that volunteers understand the protocol well enough to contribute accurate and usable data. 

Typically, this reTuires the development of supporting materials and appropriate training to use them. A written 
instruction manual�protocol helps to ensure that all participants are clear about what data are to be collected 
and how. Clear and concise materials can increase volunteersȆ confidence in their data. Pointing out common 
data collection mistakes and letting your participants know what to watch for also can boost confidence in and 
willingness to submit the data that they collect. 'onȆt forget to design for accessibility when appropriate. 

:hen designing materials, seek input from volunteers to ensure clarity and completeness. 8se as many visual 
aids as possible, for e[ample, plant identification guides and step-by-step visual instructions for using measuring 
instruments. Training videos also are helpful for volunteers to reference throughout the project. :hen possible, 
show participants who are engaged in the project e[plaining what they are doing. If you are implementing 
a project that you have adopted or adapted from another program, or if you are building a project using an 
established platform (see Module �), supporting materials might already be available to use “as is” or with 
some modification. Contact groups that specialize in the species, environmental topics, or training that you are 
investigating and ask their advice. They may be happy to share their resources.

Actual project training can take many forms, from simply providing your instructions online to holding in-depth, 
in-person workshops. The training that you provide will be determined by the knowledge and skill levels of your 
participants, the comple[ity of your project protocols, and whether in-person workshops are needed for field 
training, safety concerns, or development of content knowledge. If you are unable to provide e[tensive training, 
then while you are recruiting volunteers, be clear and e[plicit with them about the knowledge and skills theyȆll 
need to bring to the table to participate successfully. If your project is simple, or if volunteers work in groups and 
you have team leaders on site with volunteers already well-versed in the protocol, then a set of instructions at the 
beginning of the field day may su΍ce.

2ne very successful citizen science project is the Coastal 2bservation and Survey Team (C2ASST), which was 
established to identify the carcasses of marine birds found on beaches along the coast of 2regon, :ashington, 
and Alaska. This 8niversity of :ashington project partners with state, Tribal, and federal agencies, environmental 
organizations, and community groups. C2ASST volunteers conduct surveys for bird carcasses that they measure, 
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identify, photograph, and mark. C2ASST data are used to detect unusual events such as increased mortality due 
to low food availability, weather, harmful algal blooms, and oil spills. C2AAST data also can be used to identify 
long-term changes in the status of resident marine bird populations.

C2ASST volunteers reTuire substantial training. 1early all C2ASST volunteers are trained at an in-person, hands-
on event hosted at a local community center or event space. C2ASST staΊ travel to teach new participants how 
to survey their assigned beach, to document beached birds in a standardized way, and to use a custom beached-
bird field guide to measure and identify marine bird species. 8ndoubtably such training events remain the best 
and most eΊective way to train volunteers� there is no substitute for handling specimens to practice the process 
of seabird identification. 

+owever, during the height of C29I'-1� restrictions, C2ASST staΊ developed a virtual training system that 
provides a great model for other projects that focus on environmental data collection. This training breaks the 
appro[imately � hours of in-person training into two levels. After learning the basics of survey methodology in 
Level 1, participants try their hand at surveys on their own, while relying on the C2ASST o΍ce team to identify 
the birds they encounter. After completing two surveys, participants are invited to attend a Level 2 training where 
they learn the techniTues of measuring and identifying a bird. :hile the Level 2 training may take place in a 
virtual space, C2ASST participants are encouraged to attend in-person trainings at this stage, or at their earliest 
opportunity, to practice their identification skills.

:eȆll talk more about C2ASST in Module �.

As another e[ample of training, consider Alabama :ater :atch (A::). In the initial phase of this project, A:: 
conducted in-person, multi-day workshops. Currently, A:: conducts hybrid trainings that combine online, self-
paced coursework and in-person field sessions to certify new monitors. In the online portion of the training, A:: 
provides an overview of the project and information related to the water environment, forests and watershed 
health, pollution, and water Tuality standards. Following completion of the online coursework, participants 
attend a field session during which they conduct monitoring at a national forest. Forest Service district staΊ give 
presentations that highlight the ecological history, Όora, and fauna of the national forest during the field session. 
They also provide volunteers with additional safety guidelines and protocols for working in the forest and certify 
the volunteers as water chemistry and bacteriological monitors. Each training takes a total of around 10 hours 
and includes a visit to the local 8S 'epartment of Agriculture Forest Service Ranger 'istrict 2΍ce. Appro[imately 
one year after their initial certification, volunteer monitors must complete recertification reTuirements including 
a short training session or online test, depending on the monitoring type. After the initial recertification, 
volunteers are reTuired to recertify every two years.

If you decide to hold in-person trainings for your project, consider the following pointers:

• The more connected that new volunteers feel at the beginning of the project, the higher your retention rate is 
likely to be. Introduce volunteers to each other. Then e[plain the projectȆs purpose and goals, along with any 
data or trends documented so far.

• *et volunteers used to the environment. An on-site field orientation is the best choice, especially for new 
volunteers. It doesnȆt have to be at the e[act site of your project but should be a good representation.

• Provide additional training. *ive volunteers the option of furthering their knowledge of the training material 
with online resources, webinars, books, and local presentations.
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• Let volunteers learn from each other. Consider having new participants join seasoned volunteers for the 
first couple of dates or for the full season rather than starting new volunteers on their own site right away. 
If a volunteer feels too intimidated as a beginner, they are more likely to drop out of a project. In addition, 
when e[perienced volunteers teach others, they learn even more about the project and hone their skills. <ou 
might consider reTuiring all e[perienced volunteers to announce their first monitoring dates and allow newer 
volunteers to join. This provides mentoring for new volunteers as well as several options for dates and a 
diversity of sites at which to train.

8se photography and video. Encourage volunteers to take photos of themselves and of artifacts that represent 
the program so they can be used in presentations or success story articles. Ask specifically for photographs 
showing faces and actions to get the most usable images. Make sure that participants know the e[pectations 
for video content, including using the proper protective eTuipment. Remember to provide a photo release form. 
Photographing minors reTuires special planning and might not be worth the needed eΊort.

If you run in-person workshops, consider developing “train the trainer” workshops, so that the people you train 
can in turn train others. <ou also might want to establish and maintain a network of local training hubs and 
e[pertise. Some projects build a network of regional mentors, coordinators, or champions.

2ne program that relies on a train-the-trainer approach is the 8SA 1ational Phenology 1etwork, also discussed 
in Modules � and �. %ecause it is a national program with a small staΊ, the network has developed the Local 
Phenology Leader Program. Local leaders who wish to be certified complete an interactive 10-week course that 
reTuires participation in a combination of online assignments, group discussions, and the development of an 
individualized program plan for monitoring phenology with 1atureȆs 1otebook. These individuals can then train 
others in using the program. Any agency staΊ person who wants to set up a phenology monitoring program will 
be well served by participating in this program. 

For community-based projects, trainers and liaisons who can speak the communityȆs primary language 
and understand the culture are critical. Make sure that trainers who arenȆt from the community have an 
understanding of and respect for the people with whom theyȆll be working. 

%efore diving into participant engagement, youȆll need to consider two additional important factors: volunteer 
safety and data usage and ownership. 

Safety is paramount� %e sure to include safety measures while training volunteers. Ensure that volunteers 
understand relevant safety risks. Immediately after an accident or a near miss, notify the appropriate authorities 
in the manner specified by your agency.

'ata usage and ownership were discussed in Module �, which focuses on citizen science data. +owever, for 
completeness in this section on recruitment and training, we reiterate that the Crowdsourcing and Citizen Science 
Act of 201� reTuires that �As part of the consent process, the Federal science agency shall notify all participants 
(i) of the e[pected uses of the data compiled through the project� (ii) if the Federal science agency will retain 
ownership of such data� (iii) if and how the data and results from the project would be made available for public 
or third party use� and (iv) if participants are authorized to publish such data.� Make sure that you take these 
actions�
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ENGAGING PARTICIPANTS

<our work is not done when your participants are identified, trained, and beginning to collect data or otherwise 
participate in your project. <ou will need to continually engage your volunteers to keep them actively involved. 
<ouȆll want to thank them on a regular basis for their contributions, and make sure they know that their 
contributions to the project make a diΊerence. 9olunteers are much more likely to stay involved if they know how 
and why their data are being used. And keeping participants motivated and informed is not only courteous but 
also advantageous: :ell-supported participants will gain more from their participation, from increased skills to 
improved confidence to new social networks. Also, long-term volunteers collect higher-Tuality data and can help 
to train new recruits. It takes a lot of eΊort to recruit participants—do all you can to retain them�

The specific tools that you use for engagement will depend on your project and whether its participants are 
dispersed or working together on a community-based project. 

For dispersed, typically contributory projects, you need to rely primarily on email, newsletters, and social media. 
Personalized messages to participants are particularly appreciated—even if they are automated—but a regular 

Figure 8.2: Training is an essential part of any citizen science project. Some trainings can be accomplished with simple 
online materials, but sometimes in-person training is valuable, and some projects have developed train-the-trainer 
programs. Participants in the 1ational Phenology 1etworkȆs Local Phenology Leader Program learn the skills they need 
to train others in using 1atureȆs 1otebook, a platform for reporting data on the timing of events in nature.
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online newsletter also will inform participants about project findings and the significance of their data. More 
information about providing project results to participants is included in Module �.

<ou also can create an online community of project participants using various social media. <ouȆll probably 
need a staΊ person to keep up with that media, answering Tuestions and ensuring that information provided by 
participants is accurate. 

Many projects have created strong online communities that are worth e[ploring for ideas. Consider the 
aforementioned %umble %ee :atch. A public webpage shows recent sightings, links to e[plore data, a gallery 
of photos, and an interactive map of sightings with a tool to filter pictures. The webpage also includes a “Top 
Contributors” table, links to social media accounts, blog posts, and a rotating photo display of bee sightings 
with credit given to the volunteer who took the photo. 2ther projects�platforms with strong online communities 
include i1aturalist, e%ird, and 1atureȆs 1otebook, which can be mined for community-building ideas.

For community-based projects, participants can meet in person for workshops and social gatherings to share 
project findings and volunteer e[periences. At such events, participants can present their own findings. <ou also 
can provide decision-making and governance opportunities for participants, to take advantage of their e[pertise 
and to show respect for their contributions. 

For e[ample, the Imperial County Community Air Monitoring Project is a community-based research and 
monitoring project designed to address residentsȆ concern about the historically polluted air in their county. To 
create this project, Tracking California (a program of the Public +ealth Institute and the California 'epartment of 
Public +ealth) partnered with Comite Civico del 9alle (CC9), a community-based organization, and the 8niversity 
of :ashington to engage community members in eΊorts to collect real-time air Tuality data specific to their 
county. In addition to collecting data, community members participated in the design and direction of the project. 
Facilitated by CC9, a Community Steering Committee was formed to invite community voices into the projectȆs 
decisions. This committee of local residents used their knowledge of the community to guide project activities 
such as identifying priority areas in which to install air monitors. 

This project has been successful in many ways. For e[ample, these Imperial County communities were selected 
by the CAR% (California Air Resources %oard) Community Air Protection Program to develop a community 
emissions reduction plan, which was approved by CAR% in 201� and adopted by the Imperial County Air Pollution 
Control District. 

:hatever model your project follows, recognizing participants for their eΊort and hard work is critical. Some 
projects use rewards toward this end. For the 8SFS, some of the awards that can be used—either online or at in-
person events—include:

• PresidentȆs 9olunteer Service Award, which recognizes 8S citizens and lawfully admitted permanent residents 
who achieve the reTuired number of volunteer service hours over a 12-month time period or cumulative 
hours over the course of a lifetime�

• 9olunteers and Service Annual Awards Program, which recognizes partners, volunteers, and staΊ for their 
contributions in five categories: Citizen Stewardship 	 Partnerships, Cultural 'iversity, Enduring Service, 
Leadership, and Restoration. Awards include letters from the Chief�

• ChiefȆs +onor Award, which is the highest honor in the Forest Service and recognizes agency employees who 
find innovative ways to perform work according to our national priorities and strategic plan� and

• Rise to the Future Award, which recognizes outstanding individual and group achievements by natural 
resource professionals in the Forest Service, as well as partners in the fisheries, hydrology, soil, and air 
programs.
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Other reward ideas include:

•	 Interagency Volunteer Pass, which covers federal public lands site fees for 12 months;

•	 1,000 Hour Certificate, which is a one-time recognition signed by the Chief;

•	 Volunteers & Service Appreciation Certificate, which can be signed by a Forest Service Unit;

•	 Potluck/picnic ceremony, which can be held on the day of the event or at the end of a season, and

•	 Story Share, which is a blog post or an email sharing volunteers’ stories (be sure to use photo releases).

Despite your best engagement efforts and whatever your project model, some participants will not participate 
very much, and others may leave the project completely. It’s important to determine how many project 
participants stay or leave, why they do so, and what they are getting out of your project. We’ll discuss these 
concerns in Module 10, which covers project evaluation. Here we offer a few pointers to help you target known 
issues early on.

Some of the reasons that people drop out, particularly in community projects, relate to their degree of comfort 
with that community in terms of age, culture, and skill level. Therefore, welcoming new participants into a project 
is essential, and introducing them to other participants such that they feel welcome is critical. Such welcome 
messages can be done even in online projects. 

Another factor that influences continued engagement is the match between a project’s activities and a 
participant’s motivations and expectations. For example, many participants join a project to contribute useful 
information to science. If project data are not shared in an effective and timely manner, participants may 
become frustrated. Also, most participants expect some degree of acknowledgment for their work. If this is not 
forthcoming, participants may become disheartened. Therefore, assessing what determines project satisfaction, 
and attending to this information, is necessary to retain participants. 

Regardless of the depth of participation, always consider issues of reciprocity. This has both practical and ethical 
dimensions. Practically, participants who don’t feel valued, listened to, or supported will not remain involved. 
From an ethical perspective, keep in mind the power dynamics that are inherent when a government agency 
leads monitoring efforts with implications for local economic security or environmental justice. Taking an asset-
based approach to collaboration, focused on the strengths that different players bring to the table, can help build 
trust and relationships. 

For community-based projects, individual check-ins with volunteers on an annual basis can be highly beneficial. 
For example, if a volunteer is not happy doing data collection, you might offer to have them switch to a different 
role—become a mentor, help with developing training materials, take photographs, or write up stories of other 
volunteers that can be used in social media.

Ultimately, be genuine in approaching public engagement as a relationship. Don’t just “check the box” of 
expectations for public outreach. Earning the trust of the community and the respect and dedication of individual 
participants will set up the project to be more efficient and sustainable.

Module 9 covers sharing your project with the wider world.
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Sharing Project Results with 
Participants, Stakeholders, and 
the Wider World
MODULE 9

�2



INTRODUCTION

The goal of this module is to help you make your project results known by sharing data and results in multiple 
formats, ranging from emails sent to project participants to detailed data reports aimed at decision- and policy-
makers. 2f course, many project participants also will be interested in detailed reports, and many policy-makers 
will appreciate data summaries.

PROVIDING DATA SUMMARIES

For most projects, rapid feedback about project data and results will be appreciated by all interested audiences. 
2ne of the most eΊective ways to thank volunteers for their help in generating the information is to share it 
with them on a regular basis. If they believe that their data are important and useful, they will feel a sense of 
achievement and be encouraged to stay engaged in the project. 

For projects with online data submission, providing real-time results is an e[tremely eΊective way to show that 
data have been received and are being incorporated into the project database. Many online citizen science 
platforms such as i1aturalist, 1atureȆs 1otebook, and Citsci.org prepare data summaries automatically, and their 
built-in data summaries oΊer instant rewards to participants. 

For e[ample, the Rio *rande Phenology Trail conducts weekly phenology monitoring on a suite of focal species 
including the Rio *rande cottonwood (Populus deltoides Zizlensii) and Siberian elm (8lmus pumila) on the 9alle 
de 2ro 1ational :ildlife Refuge. Project data are intended to inform refuge management decisions concerning 
ecological restoration goals. %ecause the project was built using 1atureȆs 1otebook (see Module �) it can use the 
platformȆs visualization tool, and participants can easily view project data.

An e[ample of a project built on the Citsci.org platform is 8tah :ater :atch (8::), described in Module �. 
Citsci.org allows visitors to view individual observations by clicking on an interactive *oogle Map that shows 
details including time, date, and location coordinates as well as photos and all observational data. In addition, 
participants can create graphs by choosing location, type of data (numerical or categorical), and type of numerical 
measurements. The project website also includes a page dedicated to watershed interpretation that e[plains how 
to e[plore water Tuality in the individualȆs watershed using 8:: data. 

Some projects have built their own data collection and display tools. For instance, the Coastal 2bservation and 
Seabird Survey Team (C2ASST), which was described in Module 8, has its own app that allows participants to view 
interactive representations of C2ASST data. This includes graphs showing regional diΊerences in beached birds, 
trends in time, species composition, and much more.

For community-based projects or projects that do not have online data management capabilities, participants 
and other stakeholders will have to wait until you are able to summarize findings for distribution. 2nce prepared, 
these can be disseminated on a project website or via email, newsletters, or various social media. And even 
projects that do have online data visualization often provide various types of summaries. C2ASST, for e[ample, 
has a monthly newsletter, a blog, and links to news articles and documentaries featuring C2ASST data. 

:hen preparing summaries and visualizations, present your results in a manner that shows their relevance to 
the participants. Translate your results into plain language and use graphs, tables, charts, and other visualization 
techniTues to help participants understand the information. 8sually, simpler is better to illustrate project 
findings. Plain language and clear, concise visualizations and e[planations are interpreted faster and are better at 
getting peopleȆs attention no matter their level of e[pertise.
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Some projects, such as the 1ational Phenology 1etwork, prepare e[tremely short annual reports that include 
pages that can be repurposed as standalone graphics for sharing on social media. Indeed, social media has 
opened up many new opportunities for building and promoting projects, communicating with participants, 
and providing project results. Advantages of social media include rapid dissemination of information and the 
opportunity for project participants to interact and form an online community, which can bring cohesion to 
a project. +owever, social media must be employed carefully because most social media platforms are not 
particularly controllable and can sometimes be hijacked, either through misinformed comments or when 
information is shared out of conte[t.

:hen providing project summaries, remember to circle back to your project goals and objectives. If you have 
recruited participants to gather data to address a specific issue, they will want to know that the issue is being 
addressed using the data, and if it is not, how come. For e[ample, a project focused on measuring stream Tuality 
may document a problem that is beyond the scope of the project organizers to inΌuence. Issues surrounding use 
of data can be avoided by starting out with realistic e[pectations. 

Also, project results may lead to actions that some participants may not agree with, such as eradication of a 
beautiful but unfortunately no[ious invasive species. Again, considering participant e[pectations from the outset 
of a project is critically important. Citizen science is only one of many threads of information used when making 
management decisions. Sometimes a decision may not align precisely with the science, but the science still may 
inform how a decision is implemented.

Reporting project findings also should help participants understand how the results apply to them. For this 
reason, you need to understand the interests and motivations of your participants as discussed in Modules 4 and 
8. Then you can share results and their meaning in ways that make sense to the participants and are relevant to 
what they want or need to know.

:hen feasible, face-to-face presentations and Tuestion-and-answer sessions are a wonderful way to provide 
results to participants. These are most doable for community-based projects. Incorporating social events is a 
good practice, as is inviting participants to make their own presentations about their findings and e[periences. 

Figure �.1:  Project data and results can be shared in many ways. Projects built on the 1atureȆs 1otebook platform, such as 
the Rio *rande Phenology Trail, allow creation of data visualizations such as the graph on the left showing the timing of leaf 
drop of eastern cottonwoods. Many projects prepare data summaries either online or in a newsletter such as the one from 
C2AAST in the middle photo. And many projects oΊer talks presenting data and findings to local audiences.
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PROVIDING RAW DATA

In addition to data summaries, many projects make full project data available. Typically, this is good practice. 
:hile data openness and transparency reTuire investments in infrastructure and time, as discussed in Module �, 
data sharing can be critical in allowing others to e[amine the information and can build community�participant 
trust, ongoing participation, and sometimes even uniTue insights or actions that you may not have considered. 

Remember, though, that as discussed in Module �, some data are sensitive because of where they were collected 
or because the species on which they focus are threatened or endangered. Additionally, data sensitivity may vary 
among communities, such as information that pertains to a TribeȆs ancestral or sacred lands or to an area that 
is subject to commercial activity. %efore releasing data, consider any intellectual property rights and protection 
reTuirements to which your data may be subject. In addition, ask yourself what the outcomes might be if 
volunteers forwarded these data to 100 people or posted them to social media.

2ne citizen science project that provides raw data is e%ird. Many refuges, parks, and other public lands use e%ird 
to keep track of the birds in their area, and several focused projects have been built on the e%ird platform (see 
Module �). Anyone can reTuest to download raw e%ird data, or at least those data that are not deemed sensitive, 
by filling out a simple reTuest form. This form allows project staΊ at the Cornell Lab of 2rnithology to keep track 
of data downloads for analyses of how the data are being used. As a result of the open data policy, e%ird data 
have been used in hundreds of publications.

If you do plan to make your data available for public use, be sure that you do so in accordance with your agencyȆs 
legal and policy reTuirements and in a manner consistent with any agreements from financial supporters for 
open data and open access. ReTuest or reTuire that participants share original images under an unrestrictive 
license, such as CC-%<, that permits redistribution. If necessary, restrict access to certain information. And be 
sure to know your organizationȆs standard review, approval, and release policies. 

<ou can make your data available via download, either as compressed packages of pre-selected, documented 
data or as CS9 files for custom Tuery results. Make sure that data recipients can access complete metadata and 
other documentation so that they can evaluate, replicate, and make the best possible use of your results. Identify 
the sources, license, methods, and contents of the data. An e[ample of a data Terms of 8se Policy is available 
from 1atureȆs 1otebook. Acknowledging the participants who collected the data is usually a good idea. 

Most agencies have an approval process that data must go through to become open data. Make sure that 
you consider those reTuirements when designing your project and ensure that you are collecting appropriate 
metadata. Such reTuirements may be less restrictive when project partners host data.

In addition to making data available through a project website, agency results from citizen science can be served 
in several databases.

Enterprise 'ata :arehouse (E':): The E': is a repository of the 8S Forest Service (8SFS) data with the goal of 
integrating data from various sources in formats that can be easily used for reporting and analysis and that can 
be shared across the agency. 'ata entered into the 1atural Resources Manual (1RM) are automatically refreshed 
in the E':. Additionally, these authoritative datasets are made accessible to everyone through applications such 
as ESRI Arc*IS 2nline.

The 1ature:atch Interpretation and Conservation Education database (1ICE): 1ICE is used to report all 

Module �—Sharing Project Results with Participants, Stakeholders, and the :ider :orld ��

http://ebird.org/
https://science.ebird.org/en/research-and-conservation/publications
https://science.ebird.org/en/research-and-conservation/publications
https://creativecommons.org/share-your-work/cclicenses/
https://usanpn.org/terms
https://data.fs.usda.gov/geodata/edw/index.php
https://www.fs.usda.gov/outdoors/naturewatch/tools/documents/NICE-Users-Manual.pdf


Figure �.2: This screen shot from the e%ird website shows recent publications based on e%ird data. 
Many more publications are shown on the website.

Conservation Education, 1ature:atch Interpretation, and related programs data for which the 8SFS provides 
funds and�or staΊ time. For the purposes of reporting, an accomplishment is defined as an educational program, 
e[perience, or activity that enables people to understand and appreciate natural resources and learn how to 
conserve them for future generations. 

'ata.gov: This website provides descriptions of the federal datasets (metadata), information about how to access 
the datasets, and tools that leverage government datasets. 'ata from the E': is also shared with data.gov.

*eospatial Platform: The *eospatial Platform is a managed portfolio of common geospatial data, services, and 
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applications contributed and administered by authoritative sources and hosted on a shared infrastructure for use 
by government agencies and partners to meet their mission needs.

1atural Resource Manager (1RM): The 1RM is a system of database tools for managing agency data across the 
8SFS and for most of the agency
s natural resource business areas. The 1RM includes Forest Service Activity 
Tracking System (FACTS), Infrastructure (Infra), 1atural Resource Information System (1RIS), and Timber 
Information Manager (TIM) applications.

Treesearch: The Forest Service tracks citizen science research through keywords in research publications. 
Published academic papers that use “citizen science” in article keywords can be found easily in Treesearch.

Additional Repositories: 'ata also can be hosted in repositories such as 'ryad and listed on international 
initiatives such as 'ata21E, a repository that describes where diΊerent environmental datasets are stored 
and how they can be accessed by others. Archiving datasets in a way that complies with modern data storage 
guidelines ensures that the data are stored in a secure and accessible place and will reassure participants of the 
long-term value of their data.

PROVIDING DATA REPORTS

%eyond providing data summaries and raw data when appropriate, youȆll want to report full project results that 
discuss how the data can be used to further land management or science. <ou can do this through written project 
reports, technical guides, peer-reviewed publications, presentations at conferences, public webinars, or by using 
technologies such as ESRI StoryMaps. 

In some cases your stakeholders will reTuire that results be submitted in a certain format, for e[ample, 
documents submitted for court proceedings. Take time to research any formatting reTuirements for your data. 
Importantly, when in doubt, seek outside advice and guidance. 

Sometimes data will have implications for species management, habitat restoration, or game harvest. Such 
data will be valuable for holding an agency accountable for its actions. +owever, they also could be used in 
unanticipated or potentially inappropriate ways. Any report must be clear about its intent and should point out 
any limitations in the data or data analyses.

:hen putting together a report, donȆt forget about content repurposing. If you already have taken the time to put 
together data summaries, graphics, or related content, use the same information as the starting place for your 
report or paper. 

Project Tanager, described in detail in Module �, is an e[ample of a project for which staΊ prepared multiple 
reports and papers about project results. They began by publishing the /and Managerȃs Guide to ,mproYing +abitat 
for Scarlet Tanagers and other )orest�,nterior Birds. This detailed report included information about minimum 
forest patches reTuired to support successful breeding of tanagers in diΊerent regions across the 8nited States. 
For e[ample, in the northern forest region, in an area with only 10 percent forest in a 2,�00-acre block, a block 
of at least 11� acres is reTuired to provide habitat of moderate suitability for tanagers. %ut in an area with �0 
percent forest in a 2,�00-acre block, providing habitat of moderate suitability can be accomplished with a block of 
only 21 acres.
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In addition, project staΊ published a series of papers about project results. 2ne is “EΊects of Forest 
Fragmentation on %reeding Tanagers” in the journal ConserYation Biology. This paper not only provided detailed 
project reports but also helped to establish the legitimacy of citizen science as a research tool. 

More recent publications of results from citizen science projects with agency connections include one from the 
Saguaro Census Project described in Module �, “The Interaction of 'rought and +abitat E[plain SpaceȁTime 
Patterns of Establishment in Saguaro (Carnegiea gigantea)” in the journal (cology, and one from C2ASST, described 
in Module 8, “8sing %eached %ird 'ata to Assess Seabird 2iling Susceptibility” in the Marine Pollution Bulletin. 

SHARING YOUR RESULTS WITH THE WIDER WORLD

%eyond your participants, fellow staΊ, and other stakeholders, you might have findings worth sharing with the 
outside world. At the local level, this might involve providing a talk about project results to local organizations 
such as the Rotary Club, the Chamber of Commerce, or a youth group. The presentation and delivery would of 
course need to be tailored to the specific audience. 

For e[ample, the 'esert Tortoise Program mentioned in Module 4 shares information in a few ways. :hen park 
visitors add tortoise sightings to a data book in the visitor center, park staΊ members look at *oogle maps with 
the visitor to determine e[actly where the animal was sighted. Project staΊ also share information with a local 
Friends group and with local Tribes about where species are found on their lands. 

In some cases, local sharing might be the entirety of the results sharing, especially if the project is focused on 
collecting data to address a local concern. Focusing on a larger audience generally reTuires working with the 
media. 

:hen preparing results for public consumption, youȆll need to make them relevant to the audience by e[plaining 
results in a way that will capture the interest and imagination of readers and viewers. 'ata visualizations 
and maps are particularly powerful in this regard as long as the intended audience can readily interpret and 
understand the visualizations. For e[ample, the Saguaro Census Project regularly provides updates through its 
social media pages, especially on Facebook and Instagram, and some of their Instagram posts have reached 
more than �0,000 people. They also developed a range of interpretive products ranging from brochures to 
refrigerator magnets to recruitment posters. They give a number of community talks and school pre-visits as well 
as presentations to interpreters. As a result, they have received significant media attention, with two front page 
articles in the $rizona Daily Star and an episode on local public televisionȆs $rizona ,llustrated. The Census also was 
featured in an article on saguaros and climate change in the :ashington Post�

:hether stories are picked up by journalists depends on their perception of the potential interest in the story, 
and may depend on circumstances outside of your control, for e[ample, other items that are dominating the 
news. Regional press will be most interested in local stories—what your results mean for local communities. 

Consider developing a relationship with journalists. Is there a local or national reporter who covers topics in line 
with your citizen science program" Make contact with them early in project development and show them that 
you are a reliable contact and source of information. :hen you have results, pitch them ideas for covering your 
project that are in line with their interests (“I know that you are interested in [[ because I saw your story [[, and 
I think you might be interested in our program [[). If they feature your program once, they may be inclined to do 
so again, so send them short updates when you have relevant news or e[citing results. They might not always 
bite, but they will appreciate that you oΊered them the scoop.
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:hen developing news or press releases about your project, try to provide a human element: Feature a 
participant to make the story more personal� link your program to something going on in local or national news� 
and look at the kinds of stories that journalists have published in the past and find a connection to your work. 
Plan content for holidays and events (such as Pollinator :eek), include that conte[t when you make your pitch, 
and pitch in advance. A journalist may need time to re-pitch the idea to an editor, and very close to a popular 
holiday, a publication may already have a related story lined up. 

Also consider identifying media-ready participants. -ournalists often love talking with volunteers and data users to 
give their story a strong human component. If you get permission ahead of time from your participants, you can 
Tuickly put the journalist in touch with them for an interview or Tuote. 'onȆt forget to let your participants know 
when the article is published, and thank them for their eΊorts to represent your project�

Seeking advice from an agency communications o΍ce is an e[cellent approach to making your results more 
broadly known. Communications e[perts in your agency can help put together a media kit to make certain items 
immediately available such as names, titles, a΍liations of key contacts, logos, and images (if photos include 
people, make sure that you have media releases and proper permissions).

Module 10 e[plains the process of determining the successes of your project as well as ways that it can be 
improved.
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INTRODUCTION

Evaluation is actually a pretty simple concept: The idea is to find out if your project is successful. 'id it meet its 
goals and accomplish what you hoped it would" If so, great� :hat ideas and tips can you pass on to other project 
leaders so that their projects will be successful as well" If your project did not meet its goals, why not" +ow can 
you modify it to make it successful" 

2f course, to determine whether a project has met its goals, you need to have previously determined what those 
goals are. Module � describes how to set project goals and determine project objectives. If you identify goals and 
objectives early in the project development process, you can see whether they are being achieved by compiling 
information about your projectȆs participants and findings as the project unfolds. At its end, you should have solid 
evidence for project success as well as information about opportunities for project improvement.

Most evaluations seek to document project outputs and project outcomes. These terms are e[plained in Module 
�. To reiterate, outputs are the direct products or services of project activities and typically are easy to Tuantify. 
The number of training workshops that staΊ deliver, the number of web pages that a project develops, the 
number of individuals who participate in a project, and the number of data points that participants submit are 
all outputs. These are important to measure, but in and of themselves do not constitute project success. For 
e[ample, a project may recruit numerous participants who submit large Tuantities of data, but if the data are not 
useable for their intended purpose, then the project has been only partly successful. 

In contrast, outcomes are things that happen as a result of project activities and outputs. Although more di΍cult 
to measure than outputs, outcomes are true measures of a projectȆs success. Scientific outcomes include 
publications, increased understanding of scientific concepts, management�policy decisions, and data products 
such as data visualizations or reTuests for data. For e[ample, a scientific outcome could be a new understanding 
of the speed and depth of the spread of an invasive species on a refuge. 

Participant outcomes also are possible� in fact, they are a main goal for some citizen science projects. Participant 
outcomes may include changes in knowledge or understanding of a concept or idea, changes in attitudes toward 
science or in behaviors related to science� increased scientific engagement� and�or an increase in scientific skills.

Most current citizen science projects have not conducted formal evaluations, and reports and publications 
documenting the success (or failures) of citizen science projects are few and far between. The formal evaluations 
that have been conducted typically focus on audience or learning outcomes. This is because grants to develop 
projects focused on learning, such as those awarded by the 1ational Science Foundation, usually include funding 
for evaluation, whereas grants to develop projects focused on scientific outcomes typically do not. As a result, 
most current guidelines for citizen science project evaluation focus on measuring participant outcomes.

+owever, at its core, citizen science is science. Therefore, measures of science or management outcomes that 
result from projects that do not involve volunteers also are relevant to citizen science projects. 

Evaluation can be a highly formal and comple[ process involving trained evaluators, but it doesnȆt need to be. 
As e[plained in Module �, project evaluation is intertwined with project development, and for best results, 
evaluation starts in the project design phase with the development of goals and measurable and actionable 
objectives. Revisit Module � if you want to refresh your knowledge of these topics.

Project evaluations often are considered in three types or phases: front-end, formative, and summative. In 
practice these types of evaluations can overlap, but each has a distinct function. 
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EVALUATION PHASES AND MEASURES

Front-end evaluation takes place at the beginning of a project or even before a project starts, and focuses on 
gathering background or baseline information about potential project participants, cultural conte[t, resource 
policy or management strategies, and data needs. Front-end research may be thought of as audience or market 
research. 

:e discuss the importance of understanding audience and project participants in detail in Module 4 and return to 
that subject in Module 8. :ithout a clear understanding of the needs, intentions, and desires of potential project 
participants—or the data needed to inform policy or resource issues—designing appropriate project activities is 
very challenging. 

Formative evaluation, also known as implementation or process evaluation, takes place during project 
development and e[ecution to e[amine whether the plan for project design and implementation is being 
followed. It also determines whether the project is functioning as desired. Formative evaluation thus provides 
direction for improving project operation, and highlights strengths and weaknesses. 

This toolkit covers the steps or phases of project design and delivery. Formative evaluation should check to see 
that each has been done by answering the following Tuestions:

Goals and objectives (Module 3)

• 'oes the project have a clearly defined goal or goals"

• :ill the goal(s) inΌuence conservation or management outcomes"

• Is the goal supported by clearly defined objectives" 

• Are the goals measurable"

Project team and definition of audience (Module 4)

• 'oes the team include scientists, technologists, and educators�communicators" 

• 'o project staΊ have adeTuate training" 

• Are all team roles filled by staΊ or partners"

• +as the audience been clearly defined and have steps been taken to understand audience needs, concerns, 
and aspirations"

Stakeholders and partners (Module 5)

• +ave key stakeholders been included in project development and implementation"

• Are needed project partners identified and engaged in the project"

Data needs and project protocols (Module 6)

• 'oes the project have a conceptual design"

• +ave data needs been adeTuately assessed"

• Are sampling protocols well designed to collect the needed data"

• Is the sampling design easy for volunteers to follow"

• +ave the protocols been tested by volunteers"
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• Is the data-entry method easy to use?

• Are methods for assuring data quality in place?

• Is an appropriate amount of data being collected?

• Are methods of downloading data simple and clear?

• Are data property and rules of access clear?

Participant recruitment and training (Module 8)

• +ave appropriate methods been used to recruit su΍cient volunteers"

• +ave the volunteers received appropriate support, either through project resources or specific training"

• +ave training and support materials been tested for clarity and eΊectiveness"

Data reporting and dissemination (Module 9)

• Does the project have a communication strategy for disseminating results to project participants?

• Does the project have a communication strategy for disseminating results to stakeholders?

• Does the project report results on a regular basis?

• Are results being reported such that they can be used for management and conservation?

Evaluation (Module 10)

• Are project outcomes being assessed and measured?

Some projects may want to develop a rubric to aid in formative evaluation. Resources to assist in this eΊort for 
citizen science projects are extremely limited, but one that may be helpful to developing projects is a paper 
published in Bioscience, “A Rubric to Evaluate Citizen-Science Programs for Long-Term Ecological Monitoring” 
(Tredick et al. 2018). A portion of that rubric is shown here. In addition to delineating steps in project 
development it addresses how well each step is being carried out.

Formative evaluation has been used eΊectively by FIS+story, which was described in Modules 2 and �. 'uring the 
development of the project on the Zooniverse platform, the project developers incorporated feedback from the 
FIS+story design team, =ooniverse staΊ, and =ooniverse beta test volunteers to refine data collection protocols, 
to improve volunteer training resources, and to provide mechanisms for data quality review. Adapting the 
project during the design stage based on this varied feedback proved critical to improving the data subsequently 
collected.

Summative evaluation, also known as outcomes or impact evaluation, is conducted after a project is established 
or completed, and describes project outcomes, determines a projectȆs eΊectiveness, and describes project 
value. Findings from summative evaluation help to determine if a project has met its desired outcomes and 
accomplished its stated goals. 

In the context of agency-involved citizen science projects as we’ve described them, summative evaluation asks the 
questions:

• Are the results of a project contributing to the scientific literature, either formally or informally" 

• Are the results of a project informing management or conservation? 

• Is a project contributing to participant learning and engagement, if this is a desired outcome? 
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Figure 10.1: This figure shows a portion of a table, used by permission, from the publication “A Rubric to Evaluate Citizen 
Science Programs for Long-Term Ecological Monitoring” (Tredick et al. 2018). In addition to delineating steps in project 
development, the rubric addresses how well each step is being carried out. This rubric could be adapted to aid formative 
evaluation of a citizen science project.
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Figure 10.2: This figure, reproduced from the publication “A Science Products Inventory for Citizen Science Planning and 
Evaluation” (:iggins et al. 201�), shows a variety of “science products” outcomes that are possible to achieve through citizen 
science. Scholarly publications are but one of the many possible products.
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Figure 10.�: This figure, reproduced from the publication “A Science Products Inventory for Citizen Science Planning and 
Evaluation” (:iggins et al. 201�), shows a variety of “data practices” that can be part of a citizen science project. Projects 
should strive to implement as many of these practices as possible.
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Summative evaluations need to be tailored for specific projects, and diΊer widely depending on the audience, 
conte[t, and kinds of outputs and outcomes they are seeking to document. +ere, weȆll take a broad look at 
evaluating for both science�management and audience learning.

EVALUATION FOR SCIENCE/MANAGEMENT 

Another paper published in BioScience, “A Science Products Inventory for Citizen Science Planning and Evaluation” 
(:iggins et al. 201�), may be helpful for summative evaluation. The authors set out to show many types of 
important outputs and outcomes beyond peer-reviewed scientific publications. :hile these are often considered 
the gold standard in terms of successful outcomes, peer-reviewed papers are not the goal for many citizen 
science projects (and even for many “regular” science projects). 2ther kinds of scientific outcomes are not only 
possible but desirable. 

:iggins et al. divide potential outputs and outcomes into “science products” and “data practices.” 

Science products are divided into written products, data products, management and policy products, and 
communication products. For instance, management and policy products might include regulatory actions, 
decision support tools, or forecasting or modeling tools. 

A written product resulting from a citizen science project on lampreys is Mapping the Distributions of Pacific and 
:estern BrooN /ampreys $long the 2regon South Coast using eD1$ and Community Science: ���� Report and is 
described in Module 2. 

E[amples of projects that have successfully developed management and policy products are Project Tanager, 
described in detail in Modules � and �, and the Imperial County Community Air Monitoring Project discussed 
in Module �, which has produced a guidebook that covers monitor siting criteria, stakeholder engagement 
strategies, and technical advice on data storage and processing.

'ata practices are divided into findable practices, accessible practices, interoperable practices, and reusable 
practices. For e[ample, accessible practices include downloadable data files, tools for data e[ploration, and 
metadata. Reusable practices include development of software or platforms or detailed data descriptions.

A project that has successfully developed accessible data practices is Mountain %irdwatch. 'ata are publicly 
available through the State of Mountain %irds Report, where the information is oΊered in three downloadable 
forms: raw data, a table of results for all ten species and regions, and condensed data. 'ata are also organized 
into species-specific web pages with graphs and tables that show population change over time. The State of 
Mountain %irds homepage also links to data held at the .nowledge 1etwork for %iocomple[ity, where raw data 
and metadata can be downloaded. 'ata also are archived on the e%ird platform. 

A project that has successfully developed reusable data practices is Engaging Angler Scientists, which was 
described in Modules 2 and 4. This project developed a mobile application and database for surveying trout nests 
(redds) and developed a redd survey protocol and handbook, which can be used by any groups wanting to set up 
redd surveys.

1ot all of these products will be appropriate for your project. %ut knowing what these potential outputs and 
outcomes are will allow you to design for and evaluate achievements.
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EVALUATION FOR LEARNING OUTCOMES

If you wish to increase audience knowledge and understanding of an environmental issue or concern through 
your project, summative evaluation typically focuses on whether participants gained knowledge, improved their 
data skills, or changed aspects of their behavior as a result of project participation. 'etailed information on how 
to evaluate whether such outcomes have occurred is included in the 8serȃs Guide for (Yaluating /earning 2utcomes 
from Citizen Science (Phillips et al. 2014). This guide includes information on planning, implementing, and sharing 
an evaluation, along with sample goals, outcomes, and indicator worksheets� a logic model worksheet� data 
collection strategies� and much more. This guide has been used successfully by many citizen science projects to 
conduct evaluations, some of which have been published. Many of the strategies in this guide would be helpful in 
evaluating science outcomes as well as learning outcomes for citizen science projects.

TYPES OF EVALUATORS

Evaluations can be carried out by an internal evaluator, an e[ternal evaluator, or both. There are pros and cons to 
all approaches. For e[ample, internal staΊ who conduct evaluations are likely to have a high degree of knowledge 
of the culture of the organization and subject matter, be more accessible for ongoing dialogue and meetings, 
and are typically less e[pensive than e[ternal evaluators. +owever, internal evaluators may be seen as biased 
because they may have a vested interest in the outcome of the evaluation and also may face internal political 
challenges. E[ternal evaluators are generally more e[pensive, and maintaining regular communication with them 
can be challenging, but they are less prone to bias because they are not directly inΌuenced by an evaluationȆs 
outcome.

Some projects blend these approaches by having internal staΊ conduct evaluations under the guidance of 
an independent evaluator who reviews the evaluation design and assesses the validity of the findings and 
conclusions. This approach can maintain e[ternal e[pertise and impartiality along with the benefit of an internal 
personȆs first-hand project knowledge.

This is the final module in this toolkit�course. :e hope that it has helped or will help to guide you in developing, 
implementing, and evaluating a citizen science project.

FURTHER READING
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Tredick, C.A., Lewison, R.L., 'eutschman, '.+., +unt, T.A., *ordon, ..L., and 9on +endy, P. 201�. A rubric to 
evaluate citizen-science programs for long-term ecological monitoring. BioScience, ��(�), 8�4ȁ844. https:��doi.
org�10.10���biosci�bi[0�0 
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APPENDIX A 
LIST OF ABBREVIATIONS

AWW Alabama Water Watch

BLM Bureau of Land Management

CARB California Air Resources Board

CARE Collective benefit, Authority to control,
Responsibility, Ethics

COASST Coastal Observation and Seabird 
Survey Team

CC9 Comite Civico del 9alle

'MP 'ragonΌy Mercury Project

DOI Department of the Interior

EDW Enterprise Data Warehouse

ESA Endangered Species Act

FACTS Forest Service Activity Tracking System

FAIR Findable, Accessible, Interoperable,
Reusable

FAQ Frequently asked question

GBIF Global Biodiversity Information Facility

NABat North American Bat Monitoring Program

NPS National Park Service

NRIS Natural Resource Information System

NRM Natural Resources Manual

2IRA 2΍ce of Information and 
Regulatory AΊairs

2M% 2΍ce of Management and %udget

PRA Paperwork Reduction Act

QA Quality assurance

QC Quality control

S-9 Sonoran -oint 9enture

STEM Science, Technology, Engineering, 
and Mathematics

TIM Timber Information Manager

USFS US Forest Service

USFWS US Fish and Wildlife Service

USGS U.S. Geological Survey

UWW Utah Water Watch

WNS White-nose syndrome
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