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1880: Lighthouse Surveys  

1890: National 
Weather Service 

Cooperative 
Observer Program  

1900: National Audubon Society 
Christmas Bird Count 
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Cornell Nest 
Record Card 
Program, 1965 

Project 
FeederWatch, 
1987 
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Citizen Science 
Members of the public engaging in 
authentic scientific investigations:   

Asking questions, collecting or processing 
data, and/or interpreting results. 
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Yields Scientific Knowledge 



Program Development & Evaluation 

Offers Educational Opportunities  
for Youth! 

• Provides easy access to rich 
data for discovery 

• Offers a range of research 
experiences in a wide range of 
settings 

• Can yield powerful learning 
outcomes 

• Offers excellent opportunities 
for examining development of 
science identity  

 
 

 

And it’s fun! 
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eBird outputs, April 2014: 

• 150,000 plus unique eBirders 

• 10.5 million hours in the field 

• 150 million observations 

• 90 peer-reviewed publications 

• Data exploration, visualization, and 
analysis tools used by 1 million unique 
visitors annually 
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1. Whale Song Project  

2. It's Been a Hard Day's Flight:  Flight Distances of Monarchs  

3. Terrestrial Invertebrates  

4. Signs of Spring: Earthworm Inquiry  

5. Animated Maps for Animated Discussions  

6. Bird Migration Patterns in My Area  

7. Habitat Matters: YardMap Your Schoolyard!  

8. Winter Twig Investigation  

9. Flight of the Pollinators:  Plant Phenology  

10. Ozone Biomonitoring Garden Study  

11. Turtle Trackers 

12. Who’s Out There? A Calling Amphibian Survey  

13. Wetland Discovery 

14. Citizen Science to Study Marine Food Webs 

15. Tree Squirrels: Narrators of Nature in Your Neighborhood 
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Data-driven Inquiry: How often do eBirders in 
Missouri see Ruby-throated Hummingbirds and 

Northern Cardinals? 
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Independent Inquiry: Will 
a Fake Cat Scare Away 

Birds? 
An experiment by Amy 

Seed Eaten With and Without a Fake Cat

0

1

2

3

4

Without Cat With Cat

C
u

p
s

 o
f 

S
e

e
d

 E
a
te

n sunflower seeds

mixed seed



Program Development & Evaluation 



Program Development & Evaluation 

“Learning” beyond process and content 

Photo, MLMP photo gallery   

In the Monarch Larvae 
Monitoring Program, 
youth “bond” over 
loving science! 
 
(Kountoupes and Oberhauser 2008) 
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Engaging in critical thinking 
(Trumbull et al. 2000) 

Acquiring science skills 
(Kountoupes and Oberhauser 2008) 

Developing environmental stewardship 
(Evans et al. 2005) 

Documented learning outcomes 

Need more examples! 
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“Learning science depends not only on the accumulation of 

facts and concepts but also on the development of an identity 

as a competent learner of science...”  (National Academy of 

Sciences) 

Science 
identity 

Interest 
maintained, 

skills 
developed 

Interest 
sparked! 
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Interest in 
Science & the  
Environment 

Efficacy 

Motivation 
Knowledge of 
the Nature of 

Science 

Skills of 
Science 
Inquiry 

Behavior & 
Stewardship 

(Phillips, T. Porticella, N., Minarchek, M., Shirk, J., and Bonney, R., in preparation) 

Developing and Evaluating Learning Outcomes 

Interest in pursuing 

science and 

environmental topics, 

careers, activities, and 

issues 

The extent to which a 

learner has confidence in 

his or her ability to 

participate in science or 

or to successfully perform 

stewardship behaviors.  

Motivation to pursue science 

and environmental goals 

such as STEM careers, and 

citizen science project 

activities 

Procedural skills such 

as asking questions, 

designing studies, 

collecting, analyzing 

and interpreting data, 

experimenting, 

argumentation, 

synthesis, technology 

use, communication, 

and critical thinking  

Knowledge of the nature of 

science; understanding of the 

scientific process and how 

science is conducted by 

researchers 

Behavior change resulting 

from participation such as 

place-based and global 

stewardship, new 

participation, and community 

or civic action.  
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DEVISE SCALES FOR YOUTH 

Interest in Science and Nature  
 Self-Efficacy for Science 
 Self-Efficacy for Environmental Action  
 Motivation for Science     
 Motivation for Environmental Action  
 Perceptions of Science Scale      
 Skills of Science Self-Report    
 Data Interpretation Quiz 
 Behavioral Intention Scale    
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How can citizen science  
support development  

of science identity in youth?  



Program Development & Evaluation 



Program Development & Evaluation 

 

 

Thank you! 
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What is needed to support  
youth engagement in  

citizen science? 

• Data displays and analysis tools 

• Leader training and ongoing support 

• Mentoring or other connection to scientists 

• Relevance to real world problems/issues 
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“4-H Science programs have actively sought to spark an early 

youth interest in science education and related careers by 

providing exciting and approachable, hands-on learning 

experiences....” (National 4-H Council) 

“Learning science depends not only on the accumulation of 

facts and concepts but also on the development of an identity 

as a competent learner of science...”  (National Academy of 

Sciences) 

Interest 
sparked! 

Science 
identity 

Interest 
maintained, 

skills 
developed 
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BirdSleuth in Action 
Curriculum 

Resources 

Professional 

Development 

Online & in person 
Fee-based kits & free 

downloads 
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eBird 

Willow Flycatcher annual occurrence 
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Triggered  

Situational 

Interest 

Maintained 

Situational 

Interest 

Emerging 

Individual 

Interest 

Well-developed 

Individual 

Interest 

Stages of interest development from Hidi and Renninger (2006)  

Nature Detectives 

Habitat Connections 

Quests 

Independent participation 


