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The Problem 

• There is a gap in 
scientific output 
between developing 
and developed 
countries.

• Ninety-five percent of 
the new science in 
the world is created in 
the countries 
comprising only one-
fifth of the world’s 
population 
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Collaboratory as a Possible 
Solution

• an organizational entity 
• spans distance 
• provides access to data 

sources, artifacts and 
tools required to 
accomplish research 
tasks 

• supports rich and 
recurring human 
interaction oriented to a 
common research area. 
(Olson et al., 2004)
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Need for Research

• Unclear whether collaboratories meet the 
needs of scientists from developing 
countries

• In order to design collaboratories that 
meet the needs of scientists from 
developing countries, we need to
– Understand the process of their participation 

in collaboratories
– Understand what leads to successful 

participation
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A Theoretical Framework to Understand 
Scientists’ Participation in Collaboratories—

Communities of Practice
• Participation is a form of 

learning
• learning is social, more a 

learning to do than a 
learning of things

• Novices start as 
peripheral participants, 
and  move into center 
through interacting with 
both novices and masters

Acknowledged 
master
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Factors Affecting Scientists’
Participation in Community of Practice

• Building and sustaining relationships
– Building trust
– Sustaining interactions among members

• Helping novices access experts’
knowledge (tacit vs. explicit)

• Helping novices access practices
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Multi-levels of Peripherality in a 
Collaboratory

• Defining Peripherality
– Being inexperienced in the current work task
– Being distant from the US and Europe, where most of 

the leading scientists reside 
– The publication impact of the country of the field 

studied is below world average

• Multi-levels of Peripherality
– The labs from developing countries studied are 

peripheral communities in collaboratories
– In each lab, postdocs and graduate students are 

peripheral participants
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Research Questions

• How is engagement in communities of 
practice by scientists from developing 
countries supported in collaboratories?

• What are the social and technical barriers 
to their engagement in communities of 
practice?
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Research Methods
• Qualitative approach

– Interviews 
– Analyzing public documents
– Field of observation

• Sampling 
– Definition of peripheral scientists
– Identifying collaboratories: identify eight 

collaboratories from 
www.scienceofcollaboratories.org

– Identifying interviewees: convenience sampling 
followed by snowball sampling
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Collaboratories Studied

2 China30 labs in 6 countriesBiomedicalB

1 US, 1 Chinese47institutions in 15 
countriesHigh Energy PhysicsH

1 Germany, 1 Korea160 institutes in 36 
nationsHigh Energy PhysicsG

3 US, 1 China86 institutes in 29 
countriesHigh Energy PhysicsF

1 US, 1 Korea, 1 South 
Africa, 1 Taiwan

134 labs in 15 
countriesBiomedical E

1 US, 1 Korea, 1 South 
Africa, 1 Taiwan

about 246 
participantsMolecular BiologyD

2 Korea, 1 US, 1 China55 labs in 12 
countriesMolecular BiologyC

2 China, 1 US1 lab in US, 3 labs in 
ChinaBiomedicalA

Countries of Participants 
Being Interviewed

Distribution of 
participantsFieldCollaboratory
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Results – Supporting Participation 
(1)

• How is engagement in communities of practice 
by scientists from developing countries 
supported?

– Virtually concentrating people sharing similar 
research interests from all over the world

– IT helps to provide various forums for scientists to 
interact with each other

• Web forums
• Meeting minutes posted online
• Repositories (databases, wiki, documents etc.)
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• From the publications, you can only get 
the success stories. But in this kind of 
databases, people also reported their 
failure experiences, and I learned a lot 
from people’s failure. If I know that method 
did not work, I will not use that method in 
my research.”
Dr. S (Biomedicine, Korea)



16
SCHOOL OF INFORMATION .

UNIVERSITY OF MICHIGAN

Results – Supporting Participation 
(2)

• Site visits
– Learning tacit knowledge

• Learning management practices
• Learning how to communicate and collaborate with 

other people
• Learning how to do the work
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Results– Supporting Participation 
(3)

• Site visits

– Building trust

– Enabling scientists to make impact
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• “Only after you meet people, you can have a 
feeling about what kind of people they are. You 
can know whether you want to collaborate with 
them and how to collaborate with them.”

Dr. L. (Korea, biomedical science)

• “[Video conference or teleconference] is useless 
if you don’t know the people and you haven’t 
worked with them in person….”

Dr. Y. ( High energy physics, US)
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Results -- Barriers (1)
– Much fewer 

teleconferences and 
video conferences 

• Low bandwidth
• Time zone difference
• Missing the 

opportunities to learn
• Missing all the informal 

communication in 
various meetings

– Much fewer 
opportunities for site 
visits
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• In meetings and conferences, scientists can 
learn from other scientists’ discussion….  When 
a scientist makes presentation, other scientists 
raise questions and make suggestions. The 
presentations are usually posted online, but the 
questions and suggestions raised are not 
posted. Scientists who are not present at the 
meetings miss the questions and suggestions.
Dr. O (High energy physicist, China)
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Results – Barriers (2)

More barriers
• Cultural differences

– Fewer opportunities for students to participate 
due to hierarchical structures

– Limited funding exacerbates the problem
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Implications – Principles of Technical 
Design and Social Practices

• Facilitate participants’ use of knowledge repositories
– Motive users to contribute
– Facilitate information searching from these knowledge 

repositories

• Adopt technologies that can capture informal 
communication in meetings and conferences

• Create more opportunities for scientists from developing 
countries to have interpersonal contacts with their 
collaborators

• Use low bandwidth technologies when collaborating with  
scientists from developing countries
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Questions?


