
Citizen Science: Overview of the Basics 
ATC Citizen Science Working Group, September 2006 

 

It is our understanding that the ATC is most interested in supporting a network of 

existing volunteer monitoring programs that can be enhanced to focus on the 

Appalachian Trail corridor and communities.  Regional and national citizen science 

initiatives may already exist that address the research questions you, as a Technical 

Working Group, are posing.  With that in mind, we present: 

 

 

1. our perspectives on the merits of pursuing a monitoring agenda in partnership  

    with volunteers 

 

2. the elements of a successful citizen science project 

 

3. a selection of regional and national citizen science projects that may be worth  

    investigating, with a web link and a brief description 



Merits of Monitoring in Partnership with Volunteers 

 

Broad data collection 

 Expand scientists’ research capacity to ask larger-scale questions 

 Cover more sites at more times 

 High caliber, longer tenure data collectors 

 
“…data from many volunteers will be of higher caliber than that of the normal right-out-

of-college technician as their motivation is about quality not money, and often their 

tenure on the project will be longer than that of a seasonal technician.” 

 

 

Timely action (further research, policy-making, remediation) 

 Responsive, adaptable time frame 

 Raise “red flags” when issues arise 

 Connection between public and scientists 

 
“There is often a disconnect between the timescale that typical academic science projects 

run on and the pace at which decisions need to be made. Environmental monitoring can 

be set up to yield results that will affect policy-making, through the information itself and 

through the connection to the public.” 

 

 

Awareness and education 

 Collaboratively engages the public and scientists 

 Promotes environmental literacy and stewardship 

 Support school goals for teaching the process of science 

 
These programs can foster “…a target audience who will understand, use and act upon 

environmental information.” 

 

 

Opportunities for funding and other support 

 Collaborations foster partnerships with communities or agencies 

 Funding bodies often require outreach component 
 

“…involving volunteers can meet NSF and other funds’ requirements for educational 

components in research grants. It can also open up new funding sources from education 

or community-based sources.” 

 

 

 

 

 

 

 



Elements of a Successful Citizen Science Project 
 

As a Technical Working Group, you will be asked to review and potentially partner with 

existing Citizen Science projects that address your group’s objectives. From the above 

list, you can see that working in partnership with volunteers can be advantageous for a 

variety of reasons. However, different models for Citizen Science can address different 

agendas (for example, a project on invasive species could gather data on the spread of a 

species, mobilize a removal effort, and/or facilitate community or administrative action 

on the issue).  Definining the success of a Citizen Science partnership will depend on 

your project goals: these goals will shape your monitoring questions and will determine 

which elements of the citizen science program must be strongest. 

 

For example, the nature and characteristics of information to influence policy 

process/people is not entirely consistent with the information that would be gathered to 

inform science. If a project is meant to influence policy and management, the monitoring 

questions must reflect this priority. The information gathered must be: 

 
- Relevant to problems and players; 

- Useable in form and for a specific context; 

- Targeted, accessible and understandable to its audience; 

- Integrated, and suggest a course of action;  

- Timely; 

- Allow decision-makers to weigh choices, trade-offs and consequences; 

- Ensure those involved continue to be in control of the problem 

 

The outline of project characteristics given below is based on a model that highlights 

data collection as a major goal. The characteristics could still be applied to a project 

whose main goal is to influence policy/management, however the relative importance of 

the different elements would change, and other elements would be added. In general, 

having more data may in the long run be insufficient to actually inform decision-

processes effectively: there must be an additional focus on information delivery and the 

improvement of tangible outcomes as a measure of performance. 

 

As all citizen science projects address specific goals, and as projects exist in different 

stages of development, we do not propose that the following project characteristics be 

used to critique potential partnership projects. Please choose to partner with projects 

based on their relevance, or potential relevance, to your group’s objectives. Rather, the 

list below can serve to broaden your understanding of the elements of a volunteer 

monitoring project, knowing that potential partner projects will be asked to expand their 

scope to a portion of the Appalachian Trail. When you submit your group’s proposal for 

review, we (the CS Working Group) will use the following list and other resource to make 

suggestions as to how the ATC can help support and refine details of projects to best 

facilitate collaborative project goals. 

 

 

 



 
 

Strong Citizen Science Programs pay attention to… 

 

Determining an audience and choosing scientific question 

Developing a scientist/educator/technology team 

Developing, testing, and refining protocols and data forms 

Recruiting participants 

Training participants and providing feedback 

Accepting, editing, and displaying data 

Analyzing and interpreting data 

Disseminating results 

Applying results 

Measuring effects 

 

Determine audience/choose scientific question 

Citizen Science projects can be developed for primarily scientific objectives, for 

primarily educational objectives, or in the most effective projects, for an equal measure 

of both. Projects that involve the collection of objective data, such as measures and 

counts, tend to be more successful than projects that gather more subjective data, such as 

descriptions of animal behavior. Successful projects also tend to focus on common 

species or phenomena, because sufficient data can be collected to allow thorough analysis 

and modeling, and because frequent sightings mean not having to overcome the challenge 

of reporting ‘negative data.’ For disciplines in which engaging diverse audiences in 

fieldwork is difficult or impossible, scientists have provided samples to the public for 

analysis. 

In determining the appropriate audience of citizen scientists, one should consider both the 

scientific perspective (who will be the best suited for collecting the necessary data) and 

the educational perspective (what segment of the population needs to be engaged and 

what knowledge or behaviors do you hope to change). 

 

Monitoring studies in particular lend themselves to Citizen Science because scientists 

often do not have the human resources required to collect vast amounts of data 

themselves and thus the success of their research depends on volunteers that are 

geographically dispersed. While monitoring projects tend to be easier to design and 

implement, they are not as effective in teaching about the scientific process as 

experimental projects. For public science projects to truly realize the goal of developing 

citizen scientists, participants need to experience the entire scientific process, from asking 

their own question to collecting and analyzing the data required to answer it. This 

approach works best when there is an engaged scientist that can incorporate observations 

by participants into a theoretical framework and interpret theory back into practice for 

participants.  

 

 

 

 



Develop scientist/educator/technology team 

An effective team can facilitate communication and project outcomes. The researcher is 

required to ensure the project’s scientific integrity, to develop protocols that will lead to 

the collection of data that can be analyzed, and to analyze the data and publish results and 

conclusions. The educator is required to interpret the project to the public, explain the 

project’s importance and significance, pilot- and field-test protocols with potential 

participants and help scientists adapt protocols when necessary, develop clear and 

comprehensive project support materials, and ensure appropriate feedback to participants. 

And the technologist, or information scientist, is needed to develop the database 

infrastructure and the technology required to receive, archive, analyze, and disseminate 

project data and results. Organizations that have primarily scientific or primarily 

educational objectives can partner to achieve this critical collaboration.  

 

 

Develop, test, and refine protocols and data forms 

Designing user-friendly data forms is critical for project success and is best done in 

conjunction with designing project protocols. To facilitate training and data collection, 

protocols must be simple to perform, must be explained in a clear and straightforward 

manner, and should require inexpensive equipment or supplies. Protocols must anticipate 

the methods that will be used to analyze the data. In many cases projects develop 

procedures not for precise counts but for sampling, which can still produce data that are 

comparable among observers, that describe relative abundance, and that can be used to 

detect population trends.  

 

Well-designed data forms will mirror the protocols, provide further opportunities for 

ensuring data quality, and even help to prepare data for analysis. Online data forms 

provide opportunities for data screening. For example, if an observer using “smart” data 

forms enters data that are outside set limits—a species outside its range, or an unusually 

large number of individuals—a friendly message asks her/him to double-check or 

corroborate the entry. Protocols, instructions, and datasheets can be tested with a sample 

of participants to ensure their clarity and to check that the data obtained are useable in 

statistical analysis. There should also be a feedback mechanisms for volunteers to 

comment on protocols, forms and methodology. Any frustrations with the protocols will 

eventually lead to reduced levels of participation, so there needs to be a mechanism in 

place to monitor the volunteers, their satisfaction levels, and to adjust the system 

accordingly.   

 

 

Recruit participants 

Recruiting participants for a citizen science project can be very simple or extremely 

challenging, depending on the project’s goals, budget, and audience. One project 

development pitfall is to assume the “if we build it, they will come” model. Techniques 

for recruitment can include press releases, the Internet, listservs, direct mailings, 

advertisements, public service announcements, presentations, and fliers targeted to 

potential participants or group leaders that are placed in strategic locations such as retail 

stores. Short, informative articles in popular magazines and local newspapers can also 



draw attention to the project and highlight interesting results from the data collected by 

volunteers. Difficulties in project recruitment also can lead to modifications of project 

questions and methodologies if such changes are required to attract an audience large 

enough to gather data sufficient for project completion. Finally, assume that 50% of those 

who originally profess an interest will drop out, and plan accordingly. 

Practically speaking, it can be very effective to work with existing education or 

community groups, such as school groups, nature centers, and hiking clubs.  These 

groups will tend to be organized, have infrastructure to support participants, and do your 

marketing for you.  Working with such groups can help bring a local focus to a larger 

scale project and avoids the problem of recruiting volunteers one by one. 

 

 

Train participants and provide feedback 

While the public should not be underestimated in its ability to collect quality data, 

projects must be well within the capabilities of the public. Even knowledgeable 

participants must be able to obtain project directions and to receive support in 

understanding and following procedures when necessary. Ensuring that participants 

possess the information and skills required to properly carry out project protocols is 

generally a project-specific need. Research kits with project instructions, background 

reading, and support materials may be provided in hard copy or at a project’s website. 

Projects that are carried out by groups or classrooms provide further opportunities for 

training, as regional training workshops can be conducted in partnership with project staff 

and collaborators. Working with existing community groups allows for the use of a 

“train-the-trainer” model.  

 

Projects carried out by individuals may rely on participants to take personal responsibility 

for reading and studying project materials and for calling or emailing for help if they are 

confused. List serves are another opportunity for communication between scientists and 

participants, and where some of the “veteran” participants can serve as mentors to newer 

participants. Maintaining communication with volunteers, thanking them and providing 

them with feedback is critical to retention. If they feel their contribution is significant, 

they may stay engaged for years. This must be built in as a part of the program, not as an 

afterthought.  

 

There will always be a cost in quality in generating and using citizen data, a cost that can 

be minimized through sound protocols, training and internal QA/QC, but the goals should 

be related to increasing the effectiveness of monitoring and assessment, not simply 

generating more data.  

 

 

Accept, edit, and display data 

In some citizen science projects participants may collect thousands, even millions, of 

observations and associated data. All of the information needs to be accepted, edited, and 

made available for analysis, not only by professional scientists, but also for the public. 

The opportunity to manipulate and study project data is one of the most educational 

features of citizen science, allowing participants to experience the complete process of 



scientific investigation. The Internet can provide the opportunity for data to be displayed 

online in formats that can be easily searched, downloaded, manipulated, and displayed. 

Like electronic data forms, online data displays require a tremendous amount of usability 

testing to ensure that participants can manipulate data easily to find patterns and to 

answer questions.  

 

 

Analyze and interpret data 

Despite the concerns about data quality that often are raised in relation to Citizen Science 

programs, countless studies have demonstrated that, with proper training and appropriate 

protocols, even children as young as elementary school can collect high quality data 

(Rock and Lauten 1996, Becker et al. 1998, Brooks 2000, Lawless and Rock 1998).  

Regardless, citizen science projects tend to produce large and somewhat “messy” data 

sets, and analyzing them to discern patterns, trends, and correlations with sufficient 

reliability to be published requires training and skill in data reduction techniques. These 

techniques typically involve removing outliers and data points that are incomplete or 

show potential for observer bias or measurement error. Often the data can show only 

general phenomena or patterns that must be examined further with smaller, more focused 

studies. Additionally, scientists may obtain an “index” of a population rather than 

attempting to directly estimate population parameters. Increasingly, CS data are being 

combined with other large-scale data sets to compare, for example, bird population 

declines with factors such as acid rain and forest fragmentation.  

 

 

Disseminate results 

Once data have been analyzed and findings revealed, the information needs to be made 

available, not only for the scientific community, but also for the participants themselves, 

so that they can see the fruits of their labors. Results also should be communicated to the 

general public, both for general interest and so that members of the public can learn how 

other citizens are contributing to science and, perhaps, be motivated to participate 

themselves. Many projects publish their own websites and newsletters that are 

specifically targeted at participants and include data-related findings as well as highlights 

of participant engagement in the project. Results also can be used to ask further, more 

targeted, questions or refine existing protocols. 

 

 

Measure outcomes 

A final, but crucial, step in the citizen science model involves measuring project 

outcomes to ensure that both scientific and educational goals have been met. Measuring 

increases in contributions to science is reasonably straightforward. Possible measures 

include numbers of papers published in peer-reviewed science journals, numbers of 

grants received for citizen science research, and/or the size of citizen-science databases. 

Measuring increases in public scientific literacy is more challenging. Possible measures 

include numbers of project participants, rates of project growth, and improvements to 

public attitudes towards science as well as understandings of science process and content. 

Demonstrating gains in public knowledge, understanding, and attitudes is exceedingly 



challenging. Methods require understanding of research in the social sciences. 

Nonetheless, some findings have been made in recent years.  

 

 

Applying results 
In many fields of science, results from citizen science projects can be directly applied to 

help inform management practices, enact legislation, and preserve landscapes. It is 

obvious that the scientific community is becoming increasingly more interested in Citizen 

Science as a novel way to answer large scale ecological questions. Complex questions 

will necessitate the need to develop novel approaches to answering them and will result 

in an expansion of regions and taxa that employ CS methodologies. In turn, more 

sophisticated data analysis techniques will need to be developed to handle the 

assimilation of large, messy data sets. A new standard for improved data exchange 

mechanisms is already in the works, which will help create a standardized language 

between many of the data sets that already exist among various taxonomic groups. The 

CS model will also rely on the creation of more localized and intensive studies that can 

be used to compare with findings from large-scale studies.  

 

One challenge evident from demographic studies is the need to expand the participants 

reached through CS beyond the typical demographics of white, middle-upper class, 

highly educated citizens to audiences that are undeserved, or otherwise disengaged from 

science. 

 

 

Adapted, with input, largely from the following documents: 

 

Bonney, R. et al. (in prep). Citizen Science program model (draft). 

 

Prysby, M. and P. Super (2006). Citizen Science: A Best Practices Manual (draft). 

 

Vaughan, H. (2006). Community-Based Monitoring Conference Theme Paper (draft).  

 

 



Citizen Science Projects to Investigate, by Working Group 

 
By including a program on this list we by no means imply that we have evaluated either 

the scientific or educational merits of a project; we provide this list instead as a starting 

point from which to explore the projects available in your field.  Likewise, we do not 

imagine this to be a comprehensive list of projects, although we do believe it to be a 

fairly complete selection of large-scale programs involving volunteers in the AT region. 

Making contact with these projects can lead to useful information about smaller (or 

larger!) scale initiatives that may not be widely recognized.  Also, project contacts may 

be aware of other resources beyond citizen science which may be of use in planning to 

address your question. 

 

 

Air Quality and Climate 
 

Ozone and Visibility  

  
Appalachian Mountain Club’s Mountain Watch - Visibility Volunteer Program (VizVols) 

http://www.outdoors.org/conservation/mountainwatch/vizvols-how.cfm 

Ozone detector cards are used and photographs submitted. Observations from any 

location.  Program is predominately educational.  

 

Appalachian Mountain Club’s Mountain Watch – View Guides 

http://www.outdoors.org/conservation/mountainwatch/views-report.cfm  

Visual Range is estimated at set view points using clear day photo with peaks marked in 

miles.  Volunteer asked to rate view and tell whether current view is acceptable or 

unacceptable.   

 

Air quality 

EMAN Lichen monitoring and mapping protocol  

http://www.eman-rese.ca/eman/ecotools/protocols/terrestrial/lichens/intro.html 

Lichen type/abundance as an indicator of air quality. 

 

 

Climate Change 

 
Cooperative Observer Program (NOAA’s National Weather Service) 

http://www.nws.noaa.gov/om/coop/ 

Long-term dataset of volunteer-collected meteorological data 

 

USA National Phenology Network 

http://www.uwm.edu/Dept/Geography/npn/index.html 

 

 

 



EMAN ice and plant phenology programs 

http://www.naturewatch.ca/english/icewatch/ 

http://www.naturewatch.ca/english/plantwatch/ 

Ice-on and ice-out data and plant emergence dates as indicators of climate change. 

 

 

Birds 
 

Migratory Breeding 

 
North American Breeding Bird Survey 

http://www.pwrc.usgs.gov/bbs 

Long-term dataset of point counts during the breeding season 

 

HawkCount (Hawk Migration Association of North America) 

hawkcount.org 

Reporting site for daily raptor counts 

 

EMAN - Monitoring bird populations in small geographic areas developed through 

Canadian Wildlife Service  

http://www.cws-scf.ec.gc.ca/publications/AbstractTemplate.cfm?lang=e&id=1099 

  

eBird (Cornell Laboratory of Ornithology) 

www.ebird.org 

Interactive database for reporting and/or searching for sightings anywhere, anytime 

 

Journey North 

http://www.learner.org/jnorth/ 

Protocols for tracking birds and other migrants, designed for schools 

 

 

Mountain Birds 

 
Mountain Birdwatch (Vermont Institute of Natural Science 

http://www.vinsweb.org/cbd/mtn_birdwatch.html 

Monitoring of montane forest birds, often at remote sites.  See also the Vermont Forest 

Bird Monitoring Program (http://www.vinsweb.org/cbd/FBMP.html) 

 

Audubon Christmas Bird Count 

http://www.audubon.org/bird/cbc/ 

One of the original Citizen Science projects. 

  

 

 

 

 



Vegetation 
 

Forest Vegetation and Health 

 
Appalachian Mountain Club’s Mountain Watch - Mountain Plant Monitoring 

http://www.outdoors.org/conservation/mountainwatch/mtplant.cfm 

Four program components include; Alpine Flower Watch (2 years), Forest Flower Watch 

(Summer 2006 was very simple educational Scavenger Hunt. AMC plans to replicate 

what they are doing with Alpine in 2007), Spring Leaf-Out (AMC is likely going to drop 

this piece), and Fall Color Change (AMC is currently evaluating whether to keep this 

piece) 

 

USA National Phenology Network  

http://www.uwm.edu/Dept/Geography/npn/ 

Relevant plant protocols. 

 

EMAN terrestrial forest plot protocols.  

http://www.eman-rese.ca/eman/ecotools/protocols/intro_rec.html  

A menu of options to choose from. 

 

 

Invasives, Pests, and Pathogens 

 
Invasive Plant Inventory & Monitoring Project, Southern Appalachian Volunteer 

Environmental Monitoring (SAVEM) 

http://www.samab.org/Focus/Monitor/Invasives/invasives.html 

Focused on several plants of concern, protocols and GIS use provide an early warning 

system 

 

Tracking the Wild Invasives (Rutgers University and the NY/NY Trail Conference) 

http://www.rci.rutgers.edu/~trails/ 

Point scans along a three mile transect of the Appalachian Trail (and other regional 

trails) 

 

Collaborative Volunteer Invasives Monitoring Program 

http://www.refugenet.org/new-invasives/vimp.html 

Work on National Wildlife Refuges, using a Weed Information Management System 

(http://tncweeds.ucdavis.edu/wims.html) 

 

Invasive Plant Patrol (Maine Volunteer Lake Monitoring Program) 

http://www.mainevolunteerlakemonitors.org/mciap/ipp/ipp.php 

Certified volunteers conduct aquatic plant screening for targeted invasives 

 

Purple Loostrife Volunteers (USGS National Wetlands Research Center) 

http://www.nwrc.usgs.gov/special/purplel/ 

International monitoring initiative for this specific invasive 



 

Invasive Plant Atlas of New England 

http://nbii-nin.ciesin.columbia.edu/ipane/volunteers/become.htm 

Trained volunteers track invasives in the region 

 

 

Alpine and High Elevation Vegetation 

 
Appalachian Mountain Club’s Mountain Watch - Mountain Plant Monitoring 

http://www.outdoors.org/conservation/mountainwatch/mtplant.cfm 

Four program components include; Alpine Flower Watch (2 years), Forest Flower Watch 

(Summer 2006 was very simple educational Scavenger Hunt. AMC plans to replicate 

what they are doing with Alpine in 2007), Spring Leaf-Out (AMC is likely going to drop 

this piece), and Fall Color Change (AMC is currently evaluating whether to keep this 

piece) 

 

 

Rare, Threatened, and Endangered Species 

 
Botanical Guardians (Georgia Plant Conservation Alliance) 

http://www.uga.edu/gpca/project6.html 

Volunteers locate rare plants and monitoring endangered habitats 

 

Plant Conservation Volunteer Corps (New England Wildflower Society) 

http://www.newfs.org/conserve/PCV.htm 

Facilitates volunteer field researchers for the conservation of endangered plants 

 

 

 

Visitor Usage 
 

 

 

Water Quality 
 

The Great North American Secchi Dip-In 

http://dipin.kent.edu/ 

Annual measurement of water transparency on lakes, rives, and estuaries. 

 

Water Quality Inventory & Monitoring Project, Southern Appalachian Volunteer 

Environmental Monitoring (SAVEM) 

http://www.samab.org/Focus/Monitor/Watersheds/watersheds.html 

Protocols for biotic, chemical, and substrate monitoring 

 

 

 



Citizen Water Quality Monitoring (VA Department of Environmental Quality) 

http://www.deq.virginia.gov/cmonitor/ 

One example of a state-wide project involving numerous local initiatives 

 

Monitoring and Assessing Water Quality (US Environmental Protection Agency) 

http://www.epa.gov/OWOW/monitoring/ 

Extensive network of local and regional volunteer water monitoring initiatives 

 

Lake Water Quality Monitoring (Maine Volunteer Lake Monitoring Program) 

http://www.mainevolunteerlakemonitors.org/waterquality/ 

Certified volunteers monitor lake transparency and other indicators 

 

EMAN – benthic invertebrates 

http://www.eman-rese.ca/eman/ecotools/protocols/freshwater/ 

 Several relevant protocols on this page 

 

 

General 
 

Great Smoky Mountains National Park All Taxa Biodiversity Inventory 

http://www.discoverlifeinamerica.org/ 

Comprehensive initiative to find and identify species in the park 

 

EMAN diverse menu of monitoring protocols for various levels of expertise 

http://www.eman-rese.ca/eman/ecotools/protocols/intro_rec.html  

While incomplete, the set of protocols is intended to monitor ecosystem functions and 

services. Some (eg benthic invertebrates) require a higher order of expertise and 

commitment than others (eg FrogWatch). Presently under development or testing are 

pollinators, wetlands, and an integrated approach to freshwater 

 

UK Phenology Network  

http://www.naturescalendar.org.uk/ 

While not in the region it is a great model  

 

GLOBE  

www.globe.gov  

Accessible protocols for most of the above categories, designed for use with school 

students but useable by any audience  

 

Vermont Butterfly Survey (VINS) 

http://www.vinsweb.org/vbs/  

 

Monarch Butterfly Watch 

http://www.monarchwatch.org/  

 


