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Research questions
✦ Who are “the crowd”? 

✦ Demographics? 
✦ Skills? 

✦ Why do they contribute (i.e., what are their 
motivations)?  

✦ How to manage distributed collaboration? 
✦ Managing unreliable contributors 
✦ Work practices that span boundaries
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Coordination theory
✦ Coordination defined as managing dependencies
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Coordination mechanisms
✦ Dependencies constrain how tasks can be 

performed, requiring additional effort, i.e., 
coordination mechanisms

✦ Task-resource: Pick a resource to do a task or a 
task for a person to do

✦ Shared input: Decide which task gets the resource 
first (or at all, for consumable resources)

✦ Shared output: Ensure that outputs are compatible 
or eliminate redundant tasks
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Coordination models
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Citizen science
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Ornithological  
research

Coordination model
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Bird sightings

Bird watching
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Usability dependency
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Coordination model
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FoldIt
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Free/libre open 
source software

(FLOSS)
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http://upload.wikimedia.org/wikipedia/commons/5/59/Linux_screenshot.jpg
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FLOSS work practices
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FLOSS / Wikipedia
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Coordination problems in FLOSS
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Coordination in FLOSS teams
✦ Shared output dependencies handled by source 

code control system (e.g., CVS, SVM, Git)
✦ Usability is different

✦ Usability dependencies 
proxy for users

✦ Significant differences in task-actor dependencies
✦ Much more frequent use of self-assignment 

compared to a company
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How about code interdependencies?
✦ Surprising lack of direct discussion about changes

✦ One possible explanation: 
✦ Developers have good mental models of the 

work and know what to do without talking
✦ Still need to explain how such models are kept 

up-to-date

✦ Our explanation: 
✦ Coordination is supported by traces of work 

left in the artifacts
communication (i.e., by the code not talk)
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https://www.flickr.com/photos/omar_eduardo/127707517



Work as coordination in FLOSS
✦ Stigmergic coordination seems to be part of the secret 

of the effectiveness of FLOSS teams

✦ Stigmergic coordination in FLOSS is supported by 
social and technical
✦ SCCS enables developers to work independently 

and incorporate code updates from others
✦ Work practices emphasize frequent commits of 

small units of work to limit conflicts
often and early”; “atomic commits”) 

✦ Ensures that code updates are comprehensible 
to other developers
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The problem

Why do people contribute user generated content? 
■ Programming, documentation, bug reports in open 

source software development 
■ Content for blogs, photo sharing, rating systems & 

Wikipedia 
Helpful to know motivations to design attractive 
systems or to estimate likely 
success of projects
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Prior research on motivation in FLOSS

Economic model: benefit > cost 
■ Cost: opportunity cost of time 
■ Benefits 

■ Future job offers & ego gratification from peer 
recognition, taken together as signalling

■ The working code itself

Vroom 1965

Figure from Samson 2005
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Motivations in Wikipedia

Suggested motivations: 
■ Self-determination
■ Altruism
■ Community identification 
■ Peer recognition
■ Reciprocity

Not suggested: 
■ Future rewards  

■ Revenue from related 
services 

■ Human capital 
■ Self-promotion 

■ Personal needs for system

Some research (e.g., Kuznetsov 2006; Forte & 
Bruckman 2005) 
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Opportunities for a richer model

Prior research doesn’
individual role in project… 

…nor effects of the project

Core developers

Co-developers

Active users

Passive users

Initiator

Release coordinator
About 40% get some 
compensation



Our model: Two innovations

1. Individuals move through stages of participation 
■ Motivations in different 

stages are different 
■ Only a few advance 

to further stages 
2. Within each stage, view contributions as volunteering, 

a kind of helping behaviour 
■ Four steps in helping (Schwartz & Howard 1982) 

1. Recognizing a need
2. Feeling of obligation and self-capacity
3. Positive evaluation of costs and benefits
4. Lack of psychological defence for non-response
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Initial stage: Curiosity

Preconditions: 
■ Project is visible enough to attract attention

(i.e., we’
■ Individual is curious about project 
■ Time & expertise exceed expected cost to 

contribute 
Result 
■ Initial contribution 
■ Individual moves from

passive to active user
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Second stage: Sustained contribution

Individuals receive feedback on initial 
contribution  
■ More positive for substantive

contributions 
A few become sustained contributors 
■ Work becomes its own reward 
■ Individuals start to identify with 

community, leading to feelings 
of obligation to group 

17



65



66

Third stage: Meta-contribution

A very few become “meta-contributors
■ Foundation members in open source 
■ Maintainers, admins, sysops, bureaucrats or 

stewards in Wikipedia 
Seems to be based on: 
■ Voluntaristic & helping nature  
■ Group identification 
Feedback to previous stage: 
■ Meta-contributions enable

more basic contributions
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Four motivations for joining a social movement 
(Klandermans 1997)

Reward motives 
■ Personal gains from membership 
Collective motives 
■ Positive evaluation of group’
Social motives 
■ Social reinforcement from other members 
Identification with the group 
■ Positive feeling of being part of the group
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Testing the model

Used data from the April 2011 Wikipedia Editors 
Survey to test the model
Classified respondents
■ <10 edits: Initial contributor (413) 
■ Higher access level: Meta-contributor (666) 
■ Everyone else: Sustained contributor (4202) 
Reframed propositions as hypotheses about 
differences between initial and sustained contributors 
and between sustained and meta-contributors  
■ Tested with logistic regression
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Hypotheses and data
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Hypotheses and data, 2
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Initial vs. sustained contributor
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Hyp Construct Odds p

H1 start, saw an error 108.0% 0.608

H1 start, article was missing 134.6% 0.065

H1 continue, looking for mistakes 239.0% 0

H1 continue, incomplete articles 121.3% 0.175

H2 start, knew a lot 107.2% 0.632

H2 continue, have expertise 132.5% 0.045

H3 Computer efficacy (low to high) 110.7% 0.315

H4 continue, Wikipedia's philosophy 87.5% 0.373

H4 continue, information should be free 91.9% 0.581

H5 Not In School 175.5% 0.001

H5 No Children 110.4% 0.669

H5 Working, full-time

Part-time 129.7% 0.226

Not employed 122.8% 0.247

H5 Married

Partner 139.5% 0.177

Single 175.9% 0.011

H6 start, see whether anyone could edit 61.6% 0.006

H7 Good feedback
36902

% 0

H8 Bad feedback 325.9% 0

Construct Odds p

Age
100.0

% 0.947

Education, primary

Secondary
147.4

% 0.101

Tertiary
160.5

% 0.069

Masters
206.1

% 0.018

Doctorate
230.4

% 0.028

Female 59.1% 0.005

start, friends contribute 98.8% 0.969

start, demonstrate my knowledge 79.9% 0.219

start, liked to share knowledge 117.1% 0.317

start, learn new skills 78.3% 0.113

start, participate in a discussion 63.9% 0.021

start, assigned to edit 40.2% 0.002

continue, professional reasons 63.2% 0.048

continue, demonstrate my knowledge 81.5% 0.281

continue, popularize topics 111.0% 0.479

continue, gain reputation
104.3

% 0.838

R2=0.28N=346 
/3498



Sustained vs. meta-contributor

73

Hyp Construct Odds p

H1 start, saw an error 63.3% 0

H1 start, article was missing 95.4% 0.674

H1 continue, looking for mistakes 76.5% 0.015

H1 continue, incomplete articles 73.0% 0.004

H2 start, knew a lot 83.4% 0.091

H2 continue, have expertise 75.8% 0.013

H3 Computer efficacy (low to high) 117.5% 0.052

H4 continue, Wikipedia's philosophy 144.8% 0.002

H4 continue, information should be free 126.7% 0.065

H5 Not In School 106.1% 0.66

H5 No Children 133.7% 0.082

H5 Working, full-time

Part-time 91.2% 0.55

Not employed 80.9% 0.118

H5 Married

Partner 75.7% 0.112

Single 74.7% 0.073

H6 start, see whether anyone could edit 100.7% 0.966

H7 Good feedback 2473% 0

H8 Bad feedback 193.2% 0

Construct Odds p

Age 98.5% 0.01

Education, primary

Secondary
197.8

% 0.015

Tertiary
195.7

% 0.021

Masters
222.2

% 0.009

Doctorate
205.0

% 0.035

Female 117.5% 0.369

start, friends contribute 110.0% 0.712

start, demonstrate my knowledge
100.1

% 0.992

start, liked to share knowledge 97.2% 0.817

start, learn new skills 80.4% 0.077

start, participate in a discussion 66.8% 0.044

start, assigned to edit 118.4% 0.682

continue, professional reasons 93.5% 0.742

continue, demonstrate my knowledge 80.1% 0.111

continue, popularize topics 83.4% 0.096

continue, gain reputation
153.3

% 0.001

R2=0.18N=3498 
/581



Results

74

Hyp. Motive Initial vs. sustained (a) Sustained vs. meta-contributor (b) 
H1	 Perceived need 

for contributions 
Hypothesized to be greater 
for sustained contributors 

Not supported: one only of 
four items predicts sustained 
contributor 

Hypothesized to be lesser for meta-
contributors 

Supported: three of four items predict 
sustained contributor (fourth is near 
significance) 

H2	 Domain 
expertise 

Hypothesized to be the same 

Partly counter to hypothesis: 
one of two items predicts 
sustained contributor  

Hypothesized to be lesser for meta-
contributors 

Supported: one of two items predicts 
sustained contributor (second is near 
significance) 

H3	 Computer self-
efficacy 

Hypothesized to be the same 

Supported: Not a significant  
predictor 

Hypothesized to be the same 

Supported: Not a significant predictor 
(but nearly significant) 

H4	 Agreement with 
the project’s 
goals 

Hypothesized to be greater 
for sustained contributors 

Counter to hypothesis: two 
items do not predict 
sustained contributor 

Hypothesized to be the same 

Counter to hypothesis: one of two 
items predicts meta-contributor 

 



Results, 2
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Practical implications

Early stages 
■ Make project visible 
■ Reduce barriers to entry (e.g., more modular 

architectures) 
■ Provide positive feedback for contributions 
Sustained contribution 
■ Provide continual opportunities to contribute 
■ Ensure tasks seem meaningful  
■ Articulate shared values 
Meta-contribution 
■ Reward sustained contribution with increased 

authority and visibility
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Research implications

In studying MVC: 
Be sure to consider role of participants  
Consider stage of development of projects 
Focus on the 2.5% who do the bulk of the work 
■ But don’
Separate contribution from meta-contribution 
■ Meta-contribution may be linked to leadership
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Future empirical work

Study growth of projects for evidence of feedback 
Test limits of model 
■ E.g., does this apply to massively multi-player 

games? 
Figure out why so few women take part 
■ At what stage in the process do they select (or are 

selected) out?  
Study process of socialization that shapes group 
identification


