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Supporting Collective Innovation

How can we harness collective 

intelligence, effort, and creativity  
to innovate on complex problems?
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Wicked problems (Rittel and Webber 1973)

A problem that is difficult or impossible to solve because  
of incomplete, contradictory, and changing requirements. 
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Wicked problems (Rittel and Webber 1973)

• The solution depends on how the problem is framed and vice 
versa (i.e., the problem definition depends on the solution).

• Stakeholders have radically different world views and different 
frames for understanding the problem.

• The constraints that the problem is subject to and the 
resources needed to solve it change over time.

• The problem is never solved definitively.
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PROGRAM COMMITTEE  

~200 PEOPLE

AUTHORS  

~1000 PEOPLE

ATTENDEES 
~3500 PEOPLE
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~3500 PEOPLE

Community Clustering: Leveraging an Academic Crowd To Form Coherent Conference Sessions, Paul André, Haoqi Zhang, Juho Kim, 
Lydia Chilton, Steven P. Dow and Rob Miller. AAAI Conference on Human Computation and Crowdsourcing, 2013. (Notable Paper Award)
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Overview of research projects

• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

Cobi: A Community-Informed Conference Scheduling Tool, Juho Kim, Haoqi Zhang, Paul André, Lydia B. Chilton, Wendy Mackay, 
Michel Beaudouin-Lafon, Robert C. Miller, and Steven P. Dow. In Conference on User Interface Software and Technology, 2013.
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Deployments: 
Conference on Computer-Human Interaction (CHI) 2013-2016  
Conference on Computer-Supported Cooperative Work (CSCW) 2014-2015

Research papers: 
Cobi: A Community-Informed Conference Scheduling Tool, Juho Kim, Haoqi Zhang, Paul André, Lydia B. Chilton, Wendy Mackay, Michel 
Beaudouin-Lafon, Robert C. Miller, and Steven P. Dow. In Conference on User Interface Software and Technology, 2013.

Community Clustering: Leveraging an Academic Crowd To Form Coherent Conference Sessions, Paul André, Haoqi Zhang, Juho 
Kim, Lydia Chilton, Steven P. Dow and Rob Miller. AAAI Conference on Human Computation and Crowdsourcing, 2013. (Notable Paper Award)

Frenzy: Collaborative Data Organization for Creating Conference Sessions, Lydia Chilton, Juho Kim, Paul André, Felicia Cordeiro, 
James A. Landay, Daniel S. Weld, Steven P. Dow, Robert C. Miller, and Haoqi Zhang. CHI, 2014. (Honorable Mention Award)

Collaborators: 

projectCOBI.com

Discovering constraints at scale
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Supporting Collective Innovation

How can we harness collective 

intelligence, effort, and creativity  
to innovate on complex problems?
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Independent teams only gain insight on a 
portion of the “design space”
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Harvesting design inspiration from examples
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How can we inspire people to explore the 
design space more productively?
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Think of fluids/energy/
movement
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IdeaGens: A Social Ideation System for Guided Crowd Brainstorming, Joel Chan, Steven Dang, Peter Kremer, Lucy Guo, and Steven P. Dow. 
In extended abstracts of AAAI Conference on Human Computation and Crowdsourcing, 2014.

Improving Crowd Innovation with Expert Facilitation, Joel Chan, Steven Dang, and Steven P. Dow. In ACM Conference on Computer-Supported 
Cooperative Work and Social Computing, 2016.

Real-time facilitation improves crowd ideation

F(1,83) = 6.4, p = .01 F(1,83) = 4.8, p = .03 F(1,83) = 3.2, p = .08 

more ideas greater max creativity deeper search
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Experts derive semantic models that inspire

IdeaGens: A Social Ideation System for Guided Crowd Brainstorming, Joel Chan, Steven Dang, Peter Kremer, Lucy Guo, and Steven P. Dow. 
In extended abstracts of AAAI Conference on Human Computation and Crowdsourcing, 2014.

Improving Crowd Innovation with Expert Facilitation, Joel Chan, Steven Dang, and Steven P. Dow. In ACM Conference on Computer-Supported 
Cooperative Work and Social Computing, 2016.
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(How) can we gain better coverage of very 
large spaces of ideas?
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Kornish and Ulrich, “Opportunity Spaces in Innovation: Empirical Analysis of 
Large Samples of Ideas,” Management Science (2011): 107-128.

Effort required to explore an opportunity space
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Semantic modeling to support parallel ideation

Improving Large-scale Collaborative Ideation with Crowd-powered Real-time Semantic Modeling, Pao Siangliulue, Joel Chan, Steven P. Dow and 
Krzysztof Z. Gajos,. ACM Conference on User Interface Software and Technology, 2016.

Toward Collaborative Ideation at Scale — Leveraging Ideas from Others to Generate More Creative and Diverse Ideas, Pao Siangliulue, Kenneth C. 
Arnold, Krzysztof Z. Gajos, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015. 
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Building an affinity model of concepts

Improving Large-scale Collaborative Ideation with Crowd-powered Real-time Semantic Modeling, Pao Siangliulue, Joel Chan, Steven P. Dow 
and Krzysztof Z. Gajos,. ACM Conference on User Interface Software and Technology, 2016.

Toward Collaborative Ideation at Scale — Leveraging Ideas from Others to Generate More Creative and Diverse Ideas, Pao Siangliulue, 
Kenneth C. Arnold, Krzysztof Z. Gajos, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015. 
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Building an affinity model of concepts
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Strategies for sampling concepts from the 
underlying affinity model

Low diversity

High diversity
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People who saw auto-selected diverse 
examples generated more diverse ideas
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F(2,56)=2.26, p = 0.028 

Improving Large-scale Collaborative Ideation with Crowd-powered Real-time Semantic Modeling, Pao Siangliulue, Joel Chan, Steven P. Dow 
and Krzysztof Z. Gajos,. ACM Conference on User Interface Software and Technology, 2016.

Toward Collaborative Ideation at Scale — Leveraging Ideas from Others to Generate More Creative and Diverse Ideas, Pao Siangliulue, 
Kenneth C. Arnold, Krzysztof Z. Gajos, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015. 
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People who saw auto-selected diverse 
examples fixated less
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Improving Large-scale Collaborative Ideation with Crowd-powered Real-time Semantic Modeling, Pao Siangliulue, Joel Chan, Steven P. Dow 
and Krzysztof Z. Gajos,. ACM Conference on User Interface Software and Technology, 2016.

Toward Collaborative Ideation at Scale — Leveraging Ideas from Others to Generate More Creative and Diverse Ideas, Pao Siangliulue, 
Kenneth C. Arnold, Krzysztof Z. Gajos, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015. 
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Research papers: 
Improving Crowd Innovation with Expert Facilitation, Joel Chan, Steven Dang, and Steven P. Dow. In ACM 
Conference on Computer Supported Cooperative Work and Social Computing, 2016.

Do The Best Design Ideas (Really) Come From Conceptually Distant Sources Of Inspiration?, Joel Chan, 
Steven P. Dow, and Christian D. Schunn. Journal of Design Studies, 2014.

Toward Collaborative Ideation at Scale — Leveraging Ideas from Others to Generate More Creative and 
Diverse Ideas, Pao Siangliulue, Kenneth C. Arnold, Krzysztof Z. Gajos, and Steven P. Dow. ACM Conference on Computer 
Supported Cooperative Work and Social Computing, 2015. (Nominated for Best Contribution to Creative Communication)

Conceptual Distance Matters When Building on Others' Ideas in Crowd- Collaborative Innovation 
Platforms, Joel Chan, Steven P. Dow, and Christian Schunn. In extended abstracts of ACM Conference on Computer Supported 
Cooperative Work, 2014.

Crowd Synthesis: Extracting Categories and Clusters from Complex Data, Paul André, Niki Kittur, and Steven P. 
Dow. ACM Conference on Computer Supported Cooperative Work (CSCW’14), 2014.

Collaborators: 

Brainstorming with crowds
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• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

Exiting the Design Studio: Leveraging Online Participants for Early-Stage Design Feedback, Xiaojuan Ma, Yu Li, Jodi 
Forlizzi, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.

Obtain feedback from multiple stakeholders
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• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

Peer feedback during class:  scale but poor diversity
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Obtaining feedback from diverse stakeholders

Exiting the Design Studio: Leveraging Online Participants for Early-Stage Design Feedback, Xiaojuan Ma, Yu Li, 
Jodi Forlizzi, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.

A Pilot Study of Using Crowds in the Classroom, Steven P. Dow, Elizabeth Gerber, and Audris Wong. ACM Conference on 
Human Factors in Computing Systems, 2013.
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Scaffolding feedback exchange

Structuring, Aggregating, and Evaluating Crowdsourced Design Critique, Kurt Luther, Jari-lee Tolentino, Wei Wu, Amy Pavel, Brian P. Bailey, Maneesh 
Agrawala, Björn Hartmann, and Steven P. Dow.  ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.

CrowdCrit
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CrowdCrit:  Principled Rubrics

• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

10#

CrowdCrit 
critique UI 
 
Selecting a design principle 

Structuring, Aggregating, and Evaluating Crowdsourced Design Critique, Kurt Luther, Jari-lee Tolentino, Wei Wu, Amy Pavel, Brian P. Bailey, Maneesh 
Agrawala, Björn Hartmann, and Steven P. Dow.  ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.
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CrowdCrit:  Principled Rubrics

• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

10#

CrowdCrit 
critique UI 
 
Selecting a design principle 

Structuring, Aggregating, and Evaluating Crowdsourced Design Critique, Kurt Luther, Jari-lee Tolentino, Wei Wu, Amy Pavel, Brian P. Bailey, Maneesh 
Agrawala, Björn Hartmann, and Steven P. Dow.  ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.

The design should enable a 
progressive discovery of meaning. 

There should be layers of importance, 
where less important information 
receives less visual prominence. 
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• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

13#

CrowdCrit 
critique UI 
 
Selecting a region of the 
design with annotation tools 

CrowdCrit:  Annotations

Structuring, Aggregating, and Evaluating Crowdsourced Design Critique, Kurt Luther, Jari-lee Tolentino, Wei Wu, Amy Pavel, Brian P. Bailey, Maneesh 
Agrawala, Björn Hartmann, and Steven P. Dow.  ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.
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• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

Steven Dow, PhD Open House, 2014

CrowdCrit:  Visual overview
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• Body Level One

• Body Level Two
• Body Level Three
• Body Level Four
• Body Level Five

Steven Dow, PhD Open House, 2014

CrowdCrit:  Detailed feedback
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More feedback providers, more issues identified

Structuring, Aggregating, and Evaluating Crowdsourced Design Critique, Kurt Luther, Jari-lee Tolentino, Wei Wu, Amy Pavel, Brian P. Bailey, Maneesh 
Agrawala, Björn Hartmann, and Steven P. Dow.  ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.
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No rubric novice (M=5.76, SD=1.28) < No rubric expert  (M=6.79, SD=0.41), p < 0.05 
No rubric novice (M=5.76, SD=1.28) < Rubric expert      (M=7.00, SD=0.79), p < 0.05

Without rubrics, novices do worse than experts
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Almost an Expert: The Effects of Rubrics and Expertise on Perceived Value of Crowdsourced Design Critiques, Alvin Yuan, Kurt Luther, 
Sophie Vennix, Markus Krause, Steven P. Dow, and Björn Hartmann. In ACM Computer Supported Cooperative Work and Social Computing (CSCW’16), 2016.
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Rubric novice (M=6.69, SD=0.65) > No rubric novice (M=5.76, SD=1.28), p < 0.05 

With rubrics, novices critique ratings improve
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Almost an Expert: The Effects of Rubrics and Expertise on Perceived Value of Crowdsourced Design Critiques, Alvin Yuan, Kurt Luther, 
Sophie Vennix, Markus Krause, Steven P. Dow, and Björn Hartmann. In ACM Computer Supported Cooperative Work and Social Computing (CSCW’16), 2016.
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CommunityCritPublic Workshop

CommunityCrit supplements public workshops
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CC home page…
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How do surrounding community members 
think about improving this intersection?
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Participants perform micro-tasks around 
urban design concepts

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges Mahyar, 
Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems (CHI’18), 2018.
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Participants perform micro-tasks around 
urban design concepts

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges Mahyar, 
Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems (CHI’18), 2018.



Steven Dow
Advancing Collective Innovation

Participants perform micro-tasks around 
urban design concepts

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges Mahyar, 
Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems (CHI’18), 2018.
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Participants liked that CommunityCrit allowed 
for small bursts of input

“I don’t have time to go to workshops so it 
provides opportunity to give feedback”.  (P6)

I liked only having to answer 5 questions. I have 
conducted lengthy surveys myself and thought 
them to be excessive to the point of endangering 
the quality of data collection (respondents get 
bored, distracted, only want the "reward" etc.) (P2) 

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges Mahyar, 
Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems (CHI’18), 2018.
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Urban planners see value in public outreach

“Provides more tools for community outreach and 
for people to participate, and will give us a chance 
to present ideas that came out of CommunityCrit 
back to the public during the next workshop and 
facilitating a discussion around them.” (E2) 

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges Mahyar, 
Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems (CHI’18), 2018.
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Urban planners see value in public outreach

“Provides more tools for community outreach and 
for people to participate, and will give us a chance 
to present ideas that came out of CommunityCrit 
back to the public during the next workshop and 
facilitating a discussion around them.” (E2) 

However… 
“it gives a voice to people who are too lazy to get 
off the couch and come to the workshop” (E4) 

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges Mahyar, 
Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems (CHI’18), 2018.
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Research papers: 
Structuring, Aggregating, and Evaluating Crowdsourced Design Critique, Kurt Luther, Jari-lee Tolentino, Wei Wu, Amy Pavel, 
Brian P. Bailey, Maneesh Agrawala, Björn Hartmann, and Steven P. Dow.  ACM CSCW, 2015.

Exiting the Design Studio: Leveraging Online Participants for Early-Stage Design Feedback, Xiaojuan Ma, Yu Li, Jodi 
Forlizzi, and Steven P. Dow. ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.

A Classroom Study of Using Crowd Feedback in the Iterative Design Process, Anbang Xu, Huaming Rao, Steven P. Dow, 
and Brian P. Bailey ACM Conference on Computer Supported Cooperative Work and Social Computing, 2015.

Crowd-Based Design Activities: Helping Students Connect with Users Online, Julie Hui, Elizabeth M. Gerber, and Steven P. 
Dow. In Conference on Designing Interactive Systems (DIS’14), 2014.

Almost an Expert: The Effects of Rubrics and Expertise on Perceived Value of Crowdsourced Design Critiques, 
Alvin Yuan, Kurt Luther, Sophie Vennix, Markus Krause, Steven P. Dow, and Björn Hartmann. In ACM CSCW 2016.

CommunityCrit: Inviting the Public to Improve and Evaluate Urban Design Ideas through Micro-Activities, Narges 
Mahyar, Michael R. James, Michelle M. Ng, Reginald A. Wu, Steven P. Dow. In Conference on Human Factors in Computing Systems, 2018. 

Enabling feedback from diverse stakeholders
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Buxton, 2007
Laseau, 1974 

How can we engage many stakeholders in 
design thinking?
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Supporting Collective Innovation

How can we harness collective 

intelligence, effort, and creativity  
to innovate on complex problems?
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Supporting Collective Innovation

1. Discovering constraints and preferences at scale

2. Obtaining feedback from many diverse stakeholders  

3. Exploring many solution paths in parallel

4. Gathering and synthesizing complex information

5. Making rational decisions as a community

6…
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SDD
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CHALLENGE:  AccessibilitySDD

Beach Access For All

Daniel Lenzen, Andrea Flagiello, Matt Abbondanzio, Tomas Robinson



Selene Hoover, Garret Hoover, Jessica Yeung

CHALLENGE:  Preparing for AVsSDD



CHALLENGE:  Preparing for AVsSDD

Lucien Eloundou, Roshan Fernando, and Ian Carrasco



CHALLENGE:  Bike SafetySDD

D.J. Nelson, Savera Soin, James Maron, Stephen Cerruti
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Goals for D4SD

• Creating collective knowledge through competition

• Building social computing systems to facilitate 

• Delivering a hybrid educational model

• Providing value for diverse stakeholders

• Combining ideas from design thinking, crowdsourcing, and 
organization science
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Thank you!

d4sd.org 
protolab.ucsd.edu 

designlab.ucsd.edu 
spdow.ucsd.edu

spdow@ucsd.edu
@StevenDow


