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Citizen science 
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doi:10.1038/nsmb.2119 



Learning in citizen 

science 
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Motivations 
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Raddick et al., 2013 arXiv: 1303.6886 
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Credit: M. Giguere (Yale) from planethunters.org 

http://planethunters.org
http://planethunters.org


 



 

Authority-Subject presence 

Image credit: Michael Anderson (Photographer) [Public domain or Public domain], via Wikimedia 
Commons 



Learning as Apprenticeship 

Learn through socialization, visualization, and imitation 





Source: http://commons.wikimedia.org/wiki/File:Shimer_College_Class_1995.jpg 

Communal Presence 





Observing Practice 
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Emily 

Emily – Newcomer: "Oh this is what a bigger transit looks like, oh this is what a 
smaller transit looks like, oh this is what a not-transit looks like." And just kind of 
figuring out, with examples if what you found is something worthy or not ...”  



Chris 

Chris - Experienced : “There were certain people...who seemed to be the expert 
and when they commented I took their comments as a learning experience . ”  



Newcomers: Helpful Learning Tool? 

0% 25% 50% 75% 100%

Private Messages

External Resources

Collections

Site Guide

Help

Talk - Q&A

Talk - Proxy

Agree Neutral Disagree 



Practice Proxy Attributes 
How well do Practice Proxies articulate context 

and specificity of practice? 
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“[ User A] "Beauty EBS. Bigger dips: 3, 12, 21 (every 9 days). Smaller dips: 8, 16, 25 (aprox. every 9 days). EBS orbital period: 9 days". 



Practice Proxy Attributes 
1. General characteristics 

✦ “I also don't see evidence of planet. All 

downspikes are consistent with the main 

pulsating plot” 

2. Specific Characteristics 

✦ “There appears to be a dip at day 16”  

3. Questioning Characteristics 

✦ “Possibly transits at days 28,29,30, but what 

truncated the peak at days 6 and 7?”  
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Results 
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n=60 



Perpetuating Practice 
1. Helping newcomers orient their practice 

✦ “New users, when they are becoming acclimated, can 

look at the work other users have posted and get tips on 

what is a transit…I know it helped me a lot when I was 

first doing it, to hear some of this discourse”   -Moderator 

2. Assessing quality of their work 

✦ “If there wasn't a forum, it would feel like you are doing 

the project on your own, you don't know if anyone else is 

doing it, you don't know if you are doing it right, so I think 

that the role of the forum is there to act as a community 

resource, but also to act as a backup for people when 

they need it.” -Moderator 

3. Mapping exploratory practice to those of others 
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Future research 



 



 



 



 



 





Who Volunteers? 

Survey of 721 volunteers selected from 11 zoos: Galaxy Zoo, Hubble; GZ mergers; Supernovae; Solar 
Storm Watch; Old Weather, Milky Way Project; Moon Zoo; Ice Hunters; Ancient Lives; Planet 
Hunters; Whale FM 

40-41 Years Old 
(Range 18 – 80+, SD=15 yrs) 
 

Male  

(Over 2:1 Male to female ) 
 

Educated  
(64% bachelors or higher) 

 

Technical/skilled job   
(Computers, math, science, also 
educator, retired) 
 

From US  
(Or other English-speaking 
country) 

(From Carney, Roddick, Reed & Cook) 



Degree of participation 
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Shirk & Bonney, 2015 
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Deep learning 
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Training a deep CNN neural network to classify 1.2 million images into 1000 categories 

Top-5 accuracy 
  

 .84  (2012 )  
 
.88  (2013)  

Image credit : 

Hinton’s group 



Training 

examples 
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Human 

classificatio

n 

Classified 

data 

Machine 

learning 
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www.ligo.caltech.edu 

http://www.ligo.caltech.edu
http://www.ligo.caltech.edu
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14 Sept event 
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https://www.flickr.com/photos/37996583811@N01/21240690195 


