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Promoting the publics’ ability and desire to use scientific information in the course of daily living is a goal 
for many science educators and scientific researchers.  Reaching this goal, however, requires not only a 
general understanding of scientific concepts, but also a keen understanding of how scientific evidence 
and claims are generated. Data regarding the public’s ability to generate and interpret data important for 
environmental concepts are currently lacking (see for example, 1). 

Citizen science programs pose excellent opportunities for the public to engage in authentic environmental 
science learning, while meeting the dual goal of improving environmental conservation outcomes. In citizen 
science, volunteers engage data collection with tangible results often, but not always, with scientists (see 
2 for a review).  This process engages the public in scientific investigation through training, education, and 
outreach. In the past twenty years, there has been a significant rise in the number of research studies 
using volunteers and an increase in the number of volunteers that participate in these studies in many 
areas of science and across the globe.3 Still many researchers are hesitant to seek citizen participation in 
their work for a suite of reasons. While some these reasons are related to inexperience, time, and fear of 
compromising their objectivity,4 others might hesitate because there is not a clear sense of whether such 
engagement translates to environmental improvement or better conservation outcomes. Below I discuss 
the different types of citizen science projects and what outcomes might be expected. 

Bonney et al.5 define three primary models of citizen science (later refined by 2) that relate to the level of 
participation in the scientific process: contributory, collaborative, and co-created.  For contributory projects, 
scientists design programs for which members of the public primarily contribute data and engagement can 
be limited and short-lived.  This model tends to have specific goals in mind that may be seen as irrelevant 
to local communities,6 providing few connections among the data being collected, management decisions, 
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and the potential for social change that some stakeholders seek.7, 6, 8 Co-created projects are designed 
by scientists and the public working together to address research questions of common interest with 
participants actively involved in most steps of the scientific process.  Because these projects are designed 
to meet specific community needs, they are more likely to draw concerned citizens into science who might 
not otherwise be involved in such activities.5 The collaborative model includes projects falling somewhere 
along the continuum between contributory and co-created projects.  This and additional reviews suggest 
that these programs provide multiple ways to engage in science and result in numerous learning outcomes 
(Strands2-6; 9, 5).  However, only a few studies have rigorously assessed the role citizen science can play in 
changing participant attitudes, behavior, and science literacy.10,9,5,11,12  

As can be imagined, a number of outcomes will result from the different types of partnerships described 
above. Two outcomes of special relevance to readers of Current World Environment, are change in personal 
or group behavior and attitudes and change in management practices. With respect to the former, a 
meta-analysis of citizen science projects indicates a widespread lack of data on how nature-based citizen 
science influence conservation attitudes.13 The limited data that have been published, however, indicate 
positive conservation orientation following participation in citizen science. The authors speculate that citizen 
science presents opportunities for a specific type of noticing the external world that may not occur through 
recreational or other activities. While not sufficient in itself, this positive conservation orientation is related to 
improved behavior.14 It is important to note, however, that when critical public behaviors have been identified, 
targeted strategies should be employed. Part of these strategies relate to learning gains, which again have 
been documented for those engaged in citizen science.13 Conservation outcomes have also been noted for 
citizen science and across the different types of participation described above. Certainly large scale citizen 
science projects gather data that when properly analyzed will be translated to policy action and change.15 
Large data sets can accommodate experimental error and allow for trends to be discerned. Certainly smaller 
scale co-created citizen science projects also result in conservation outcomes but tend to do so along a 
more regional scale where finer grain data and local investment is necessary.15

Given the potential for these types of projects to improve conservation and environmental management 
practices, more data are warranted to discern the time and resource investment on the part of scientific 
researchers and natural resource managers. Certainly technologies such as those described on 
collaborativescience.org and participatorymodeling.org can aid investigators in the design and evaluation 
of such work. In doing so collaboration with local resource agencies and federal agencies/ministries can 
be attained.  This not only serves to better engage the public in learning about conservation, but also can 
serve as a conduit to help the public engage with these data while tooling them with the means to evaluate 
these data. Such broader impact is often why environmental scientists engage in the work that they do. 
Citizen science, therefore, can serve not only to enable difficult-to-gather data collection but also broader 
satisfaction among environmental science researchers. 

References

1. Brownell S.E., J.V. Price and L. Steinman. 2013. Science communication to the general public: why 
we need to teach undergraduate and graduate students this skill as part of their formal scientific 
training. Journal of Undergraduate Neuroscience Education. 12:E6–10

2. Shirk J.L., H.L. Ballard, C.C. Wilderman, T. Phillips, A. Wiggins, R. Jordan, E. McCallie, M. Minarchek, 
B. Lewenstein, M. Krasny and R. Bonney. (2012). Public Participation in Scientific Research: a 
Framework for Deliberate Design. Ecology and Society 17:29.

3. Irwin A. 2018. No PhDs needed: how citizen science is transforming research. Nature 562, 480-482 
(2018). 

4. Watts S.M, M.D. George and D.J. Levey. 2015. Achieving Broader Impacts in the National Science 
Foundation Division of Biology. BioScience 65: 1–11. 



9JORDAN, Curr. World Environ.,  Vol. 14(1), 07-09 (2019)

5. Bonney R., H. Ballard, R. Jordan, E. McCallie, T. Phillips, J. Shirk and C. C. Wilderman. (2009). Public 
Participation in Scientific Research: Defining the Field and Assessing Its Potential for Informal Science 
Education. A CAISE Inquiry Group Report. Center for Advancement of Informal Education (CAISE), 
Washington, D.C.

6. Danielsen F., N.D. Burgess and A. Balmford. (2005). Monitoring matters: examining the potential of 
locally-based approaches. Biodiversity and Conservation 14:2507-2542

7. Sheil D. 2001. Conservation and biodiversity monitoring in the tropics: Realities, priorities, and 
distractions. Conservation Biology 15:1179-1182.

8. Topp-Jorgensen E., M.K. Poulsen, J.F. Lund and J.F. Massao. (2005). Community-based monitoring of 
natural resource use and forest quality in montane forests and miombo woodlands in Iringa District, 
Tanzania. Biodiversity and Conservation 14:2653-2677.

9. Bell P., B. Lewenstein, A.W. Shouse and M.A. Feder, editors. (2009). Learning Science in Informal 
Environments: People, Places, and Pursuits. The National Academies Press, Washington, D.C.

10. Trumbull D.J., R. Bonney, D. Bascom, and A. Cabral. (2000). Thinking scientifically during participation 
in a citizen-science project. Science Education 84:265-275.

11. Crall A.W., R. Jordan, K.A. Holfelder, G. Newman, J. Graham and D. M. Waller. (2012). The Impacts 
of an Invasive Species Citizen Science Training Program on Participant Attitudes, Behavior, and 
Science Literacy. Public Understanding of Science doi:10.1177/0963662511434894.

12. Phillips T,. N. Porticella, M. Constas and R. Bonney. (2018). A Framework for Articulating and Measuring 
Individual Learning Outcomes from Participation in Citizen Science. Citizen Science Theory and 
Practice. 

13. Schuttler S., A.E. Sorensen, R.C. Jordan, C.C. Cooper and A. Shwarz. (2018). Bridging the Nature 
Gap: Can Citizen Science Reverse the Extinction of Experience? Frontiers in Ecology and the 
Environment. September 2018. 405-411.

14. Reddy S.M.W., J. Montabault Y.J. Masuda, E. Keenan and W. Butler. (2017). Advancing Conservation 
by Understanding and Influencing Human Behavior. Conservation Letters, March 2017, 10(2), 248–256 

15. Ballard H.L., Phillips T.B. and Robinson L. (2018). Conservation outcomes of citizen science In: 
Citizen Science: Innovation in Open Science, Society and Policy. Edited by. S. Hecker, M. Haklay, A. 
Bowser, Z. Makuch and J. Vogel.

 https://books.google.com/books/about/Citizen_Science.html?id=52xyDwAAQBAJ&printsec=frontco
ver&source=kp_read_button#v=onepage&q&f=false accessed on 4/25/19.


