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Using Synergy Partnerships to
Design Technology-Enhanced
PBL Environments

Roy Pea, Sherry Hsi, Eric Baumgartner
 Center for Innovative Learning Technologies
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Introducing CILT

Concord
Consortium
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Center for Innovative
Learning Technologies

“Uniting people, technology, and
powerful ideas for learning”
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Center for Innovative
Learning Technologies

• A distributed, open center for tackling
important problems in new ways

Mission:
– To serve as a national resource for stimulating

research on innovative, technology-enabled
solutions to critical problems in K-14 learning in
science, mathematics, engineering and
technology
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CILT Structure

• Leadership team from “Core 4”
institutions:
– Roy Pea & Barbara Means, SRI International

– John Bransford, Vanderbilt University

– Marcia C. Linn, UC Berkeley

– Bob Tinker, The Concord Consortium
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CILT Structure

SRI

Berkeley

Vanderbilt

Concord

• Not just distributed, but open:
– CILT actively solicits participation from others

in the learning technology community.

Research
Community
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CILT Structure

SRI

Berkeley

Vanderbilt

Concord

• Bridging domains:
– CILT’s activities and programs foster

collaboration across traditional community
boundaries.

Research
Community

Industry

Policy
Practice
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CILT Programs

• “Theme Team” leadership:
Advancing the learning technology field
– Visualization & Modeling

– Ubiquitous Computing

– Assessments for Learning

– Community Tools

• Annual CILT conference and Theme Team
workshops:
Offering a focus for community
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CILT Accomplishments

• Capturing and sharing the collective
intelligence of the field

• Promoting (requiring) generative cross-
disciplinary partnerships

• Building a new generation of leaders

• Providing a catalyst for new initiatives

• Modeling new collaborative approaches to
learning technology innovation:  Synergy

Raising the bar for what 
learning technology R&D can be
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What is Synergy Collaboration?

• A community of educators, researchers,
and developers working together towards
shared goals

• A partnership approach to project-based
curriculum design and educational
research

• Recognition that curricula is adapted to
local contexts and that this customization
process needs to be supported
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Synergy Beginnings

• Collaboration within CILT to integrate
curriculum, methods, and technology

WISE

Scientists in
Action

Science Learning
in Context
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Synergy Beginnings

• Collaboration within CILT to integrate
curriculum, methods, and technology

WISE

Scientists in
Action

Science Learning
in Context
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Synergy Beginnings

• Collaboration within CILT to integrate
curriculum, methods, and technology

WISE

Scientists in
Action

Science Learning
in Context
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Synergy Beginnings

• Collaboration within CILT to share
curriculum, methods, and technology

WISE

Scientists in
Action

Science Learning
in Context
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Why Water Quality?

• Well suited to active inquiry in project-
based settings
– “What’s in my water?”

• Personally relevant
– Students can investigate local issues

• Good candidate for technology-rich
inquiry-based support
– Data visualization

– Conceptual and causal modeling

– Guided inquiry

• Everyone could contribute
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Synergy Collaboration Revisited

• A community of educators, researchers,
and developers working together towards
shared goals

• A partnership approach to project-based
curriculum design and educational
research

• Recognition that curricula is adapted to
local contexts and that this customization
process needs to be supported
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Synergy: Community

• A community of educators, researchers,
and developers working together towards
shared goals

• Face to face “summits”
and online collaboration

• Shared subject
matter goals

• Shared cognitive
learning goals
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Synergy: Design

• A partnership approach to project-based
curriculum design and educational
research

• Identify shared
design principles

• Engage in iterative
design studies

• Practice flexibly
adaptive design
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Synergy: Customization

• Recognition that curricula is adapted to
local contexts and that this customization
process needs to be supported

• Customization, teacher
partnerships are key
to broader use

• Understand and support
classroom customization

• Document challenges,
benefits of this approach
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Synergy Example: Pine Creek
• Investigate the health of a local creek
• 6th grade Science, Students work in pairs

• 2-3 week project

• Teachers have prior Pine Creek activities to anchor
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Water Quality Project Elements

1. Driving question relevant to local
concerns

2. Exploration of key water quality factors

3. Develop and refine a causal model for
water quality

4. Mobile inquiry and data collection

5. Data analysis

6. Reflection and Recommendations

A
ssessm

ent m
easures
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Investigating Local Concerns with
Driving Question

Is Pine Creek Healthy?

What are sources and causes of eutrophication?
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Starting point: WISE

Read evidence =>Make prediction => Build Model =>Take Notes
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WISE student work & notes



13

C

L

I

T

Develop & Refine a Causal Model

Why causal modeling?
• Make complex relationships visible

• Provide researchers with an external
representation of student understanding

• Pine Creek Inspirations

– Concept maps (Novak)

– Model-It (Michigan)

– Stella (HPS)
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Leverage Visualization Tools:
Support for representing dynamic systems

Model-It

STELLA

Concept maps



14

C

L

I

T

Causal Mapping
Within Pine Creek

Http://wise.berkeley.edu/WISE
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Mobile Field Inquiry
 Surveying Ubiquitous Computing Efforts

• Research projects
– CLP, KIE, SLiC, TERC Global Lab, Project

GLOBE, Hi-C Newtons, eMates

• Activities
– Foundations of Science, SEPUP, Kids & Creeks,

LHS Outdoor Biology Inquiry Science

• Companies
– ImagiWorks, Apple,Texas Instruments, Logal,

OnSet, Vernier, Palm, HandSpring, Symbol
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Leveraging WISE, SIA, SLiC

10. What would do if you tested some
river water and found that it contained
bacteria? (circle one)

A) First find out if there are more bacteria
than normal because if there are, the river
could be polluted.

B) Don’t do anything.  All healthy rivers
contain bacteria.

C) You should add more bacteria because
bacteria keeps rivers free of waste.

D) Put some chlorine in the water to kill
the bacteria.
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Monitoring Creek Health: Field
Inquiry and Data Collection
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Supporting data analysis

Dimensions of support
• Multiple representations

• Leverage visual inferences/local landscape

• Scaffold comparisons across space and time

• Inspirations

– ArcView/GRASS (ERSI, Baylor)

– WorldWatcher (NWU)

– BGuILE (NWU)
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Leveraging GIS tools
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Test understanding on another
problem: Rocky Creek
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Supporting reflection and
recommendations

• Reflection: WISE, review models

• Make a Recommendation: town council
model
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Supporting assessment

• Don’t wait until the end!

• Formative assessments are important

• Can be embedded in tech. (e.g.Billy)

Student-drawn concept map
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Leveraging Assessment Tools:
Teachable Agent
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DARE Force -Teachable Agent
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Online Assessment Tools
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PBL Curriculum Development
Process

Identify Synergy Topic

Survey the field

Form & Grow
Partnership

Leverage existing resources

Identify Design Patterns

Design or Customize
Curricula/Tools

Innovation Testing

Assessment & Feedback
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Lessons Learned:
Challenges to Synergy

• Intellectual and pedagogical obstacles
– Competing goals and expectations among

stakeholders

– Collaboration process can uncover tacit
assumptions with mutual respect

• Curricular obstacles
– Meeting state and local standards

– Underscores value of flexibly adaptive design

• Technological barriers to adoption
– How to support a range of technologies?

– Coordinated development can mitigate cross-
platform and legacy issues
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Next Steps: Get Synergized!

• Explore water quality materials
online

• Join the Synergy Community

• Join the CILT Knowledge Network
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Explore Water Quality Materials
Collaborating Research Groups

• Web-based Integrated Science
Environment (WISE)
– http://wise.berkeley.edu/

• Scientists in Action
– http://peabody.vanderbilt.edu/projects/

funded/sia/sia.html

• Center for Learning Technologies in Urban
Settings (LeTUS)
– http://www.letus.org/
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Synergy Communities:
Aggregating Learning about Education

• Extending the synergy water quality
community

• Encouraging partnerships between
schools, researchers, and developers

• Coordinating classroom-based research
across institutions

• http://scale.soe.berkeley.edu/
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CILT Knowledge Network:
Capturing and Sharing Collective Intelligence

• CILT Knowledge Network provides a
growing resource covering the collective
work of the learning technologies field

– So far: 786 registered members from
502 institutions in 29+ countries

– http://kn.cilt.org/
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Resources

CILT and Synergy Research

CILT Knowledge Network

Synergy Communities Project

WISE Water Quality Projects
(Pine Creek et al.)

Scientists in Action Project

Center for Learning Technologies
in Urban Settings

Pocket Inquiry Resources

Computers, Teachers, Peers —
Design Principles

http://www.cilt.org/

http://kn.cilt.org/

http://scale.soe.berkeley.edu/

http://wise.berkeley.edu/

http://peabody.vanderbilt.edu/
projects/funded/sia/sia.html

Http://www.letus.org/

http://www.concord.org/~sherry/
cilt/resources.html

http://www.clp.berkeley.edu/

Master list of resources:
http://cilt.berkeley.edu/synergy/


