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Introduction:  The Moon Zoo citizen science pro-

ject launched on 2010 May 10 and by December 6 had 
introduced 40,696 people to classifying the lunar sur-
face. These individuals made 5,043,360 annotations of 
geomorphological features and spacecraft hardware on 
the Moon. In order to better understand the population 
who have volunteered so many hours to being part of 
the lunar science pipeline, we have devised three stud-
ies investigating the motivations that bring people to 
the project, how individuals interact with the webcon-
tent, and what lunar concepts are understood by users 
who have different numbers of annotations or who 
have been part of the site for different amounts of time. 
Using these results we can better revise the Moon Zoo 
website and better construct new citizen science pro-
jects that directly address our populations motivations, 
content needs, and learning needs. 

Project Overview: The Moon Zoo website 
launched on 2010 May 11, bringing Lunar Reconnais-
sance Orbiter (LRO) images to the interested public 
along with the simple question: What do you see? Us-
ers indicate their answers by clicking on images with 
tools selected from a graphical menu. They can indi-
cate the presence of boulders, outline craters, and, via 
drop down menus, provide more detailed information 
on the locations of specific features, such as "sinuous 
channels," "elongated pits," and "boulder tracks." 
Helping users to understand both these features and the 
purpose of the work they are doing are educational 
articles, videos and interactive flash simulators. The 
majority of this content is an aggregation of materials 
created by various NASA missions and centers, by 
Astronomy 101 instructional designers, and by educa-
tional researchers. Along with these materials, we pre-
sent users with "Quiz" questions that test their concep-
tual understanding of lunar geology. To support com-
munications and social learning, we also have blogs, 
twitter feeds, and forums. These are not discussed here. 

Site Usage:  The Moon Zoo website consists of 
four categories of pages: science tasks, tutorials, edu-
cational content, and pages over viewing the project 
and project science. We track how logged in users in-
teract with these pages. No data on users who have not 
logged in (and who we thus know have agreed to be 
part of the project) are used in this research. As would 
be expected, the majority of users visit the science task 
pages (32,030 people). As with many websites, the 
bulk of the users only visit briefly before moving on, 

with just 42% of the users annotating 10 or more im-
ages. It is the active minority, the 9% of the users who 
annotated 100 or more images, who account for the 
majority, 77%, of all images annotationed.  

Perhaps unsurprisingly, few people take advantage 
of the optional tutorial. We find only 4,835 people – 
15% the number who made classifications - accessed 
the tutorial. Interestingly, a much larger number of 
people accessed other forms of content, with 12,215 
people viewing educational and project related content 
other than the tutorials. The most accessed page is the 
Moonmeter, a page showing the current number of 
images annotated and the equivalent surface area, with 
29% of content page views. The other most viewed 
pages in decreasing order are: the lunar content index 
page, the lunar glossary, and pages on the lunar atmos-
phere, lunar observing, and spacecraft. Beyond con-
suming content, we also give our users the ability to 
look deeper into the images they’ve annotated. We 
found 1,971 users took advantage of this feature.  

Motivations of Users: During the first stage of a 
two-stage research study, we interviewed a sample of 
participants to determine their motivations for partici-
pation. The selected users formed a stratified sampling 
designed to include users across categories such as 
frequency of usage, length of membership, forum par-
ticipation as well as participation in other Zooniverse 
projects. Users from each bin of characteristics were 
randomly selected by software and were contacted by 
email and invited to partake in the interviews. Those 
expressing a willingness to participate were inter-
viewed via the voice-over-IP software Skype (for voice 
interviews, often connecting to the interview subject’s 
regular telephone) or through text-instant messenging 
for a scheduled interview. A total of 51 interviews 
were conducted and transcribed where necessary.  

Three researchers identified statements of motiva-
tion in the interviews and placed them into categories 
using a modified grounded theory approach. The cod-
ers than compared their lists of motivation categories 
to identify a fixed list of agreed upon categories. Using 
this fixed list as a framework, all motivation statements 
were then classified as a check of the reliability of the 
classification scheme. Due to the small number of in-
terviews conducted, we cannot address how frequently 
different motivations occur in the Moon Zoo popula-
tion. During a second phase of this project we will use 
this list of motivations in a web survey to determine 
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the prevalence of each motivation. The determined 
motivations are as follows:  
• Apollo Mission related motivation, “I am a child 

of the 1960's and have a personal interest.”  
• A motivation based on the beauty of and other im-

age characteristics, “The wonderful LRO images 
are amazing to watch.”   

• A community related motivation, “It is fun to 
make friends from all around the world.”  

• Motivated by the desire to contribute to research, 
“I am excited to contribute to original scientific 
research.”  

• Motivated by the possibility of making a discov-
ery, “I might discover something scientifically in-
teresting.”  

• A motivation to help where they feel needed, “I 
am happy to help do what I can.”  

• Motivated by the potential of learning, “I was 
looking for ways to learn about the moon.”  

• An emotional motivation based on the nearness of 
the moon, “I’m in love with the nearby moon.”  

• Motivated by an interest in lunar science, “Lunar 
science is important for future exploration.”  

• A general motivation related to science, “I find 
science interesting.”  

• Motivations related specifically to the nature of 
the project, including the Zooniverse as a whole, 
“I’m interested in everything the Zooniverse 
does”, and a project specific motivation, “I wanted 
to see how this project / crowd sourcing works.”  

We see very clear categories of motivations within 
our sample that represent typical work motivation fac-
tors, such as human needs and values (learning, con-
tribute); affect and emotion (moon-emotion); social 
motives (community) and contextual sources such as 
‘project’ and ‘science’. This suggests that participants 
of citizen science projects in general make decisions to 
participate based, not only on their interest in the sub-
ject matter, but also on the nature of the task to be 
completed and other factors external to their immediate 
needs. Additionally, we find project specific motiva-
tions that include personal relations with the Earth’s 
Moon as well as factors concerning the umbrella 
Zooniverse project and the sister project Galaxy Zoo.  

Learning Research:  One of the primary, non-
lunar science questions being asked by Moon Zoo is, 
do people learn science by doing citizen science pro-
jects like Moon Zoo? This question is complicated by 
an inability to know what pre-existing information our 
users bring to the project, and in what context our users 
are participating in Moon Zoo. We have no way to 
correct for users who have a Ph.D. in geophysics or 
who are doing Moon Zoo as students in a geology 
class, and are thus learning concepts from external, not 

necessarily self-selected, content. Recognizing these 
and other limitations on our research, we developed a 
set of multiple-choice lunar concept questions that 
were verified within the context of an Astronomy 101 
(non-majors) course as having appropriate distracter 
answers. Certain compromises on how to distribute 
these questions had to be made to avoid question fa-
tigue, and to avoid distracting users from the primary 
website task: doing science. This means we could not 
make the questions mandatory, and we could not ask 
users to complete the entire set of questions on a regu-
lar schedule. Taking all these considerations into ac-
count, we opted to present users with the option to 
answer one randomly selected question every time they 
logged in. The plea to participate is very subtle, and 
thus does not distract from other site usage. As of 2010 
December 06, 2951 users opted to answer questions, 
with 304 users answering more than 1 question. De-
termination of learning gains is ongoing. We are look-
ing to see if the frequency that the correct answer is 
given increases as a function of how long someone has 
been part of Moon Zoo or how many annotations they 
have done. Simply doing the Moon Zoo tutorial and 
annotating images doesn’t teach users the concepts 
within the quiz questions, and such gains would indi-
cate that participating in Moon Zoo is driving users to 
self-select to learn about the Moon outside of their 
image annotation activities. 

Conclusions: We find that the majority of people 
participating in Moon Zoo swoop in, annotate a small 
number of images, and then leave. This is consistent 
with typical website usage. A small cadre of interested 
users, however, stays for longer periods and makes 
large numbers of classifications. There is also a popu-
lation interested in exploring content about the moon, 
and following the progress they and their peers are 
making. These actions are reflected in the project mo-
tivations, where we see people interested in doing the 
science for a variety of reasons: A motivation to help, 
to contribute to science, to discover, to be part of the 
Apollo legacy, and to be a part of this Zoo and the 
Zooniverse as a whole. We also see motivations related 
to community that are reflected in how the Moonmeter 
is watched, and a desire to learn about the moon that 
speaks to the content being consumed. More work is 
needed to understand how specific individuals motiva-
tions are reflected in site usage, and to find out why 
certain pages – such as the tutorial – are and are not 
being regularly accessed. 

Notes: This research was funded under NASA 
ROSES grant NNX09AD34G. Additional support pro-
vided by the NASA Lunar Science Institute and the 
Sloan Digital Sky Survey.  
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