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Function

Legitimization
Authority, quality, priority, 

trustworthiness

Dissemination
Awareness, diffusion, publicity

Access, 

preservation, 

curation
Availability, discovery, retrieval, 

persistence

Print

•Peer review

•Publisher

•Pre-print distribution
•Copy

•Mail

•Library

Digital

•Peer review

•Publisher

•Pre-print distribution
•Post on Web

•Deposit

•Library

•Publisher

•Repository

•Homepage
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Roman Forum, Western End, ca. 400AD, copyright Regents of the 
University of California

Rome Reborn 2.0

Google Earth Rome Reborn

http://www.romereborn.virginia.edu/
http://earth.google.com/rome/


Function

Legitimization
Authority, quality, priority, 

trustworthiness

Dissemination
Awareness, diffusion, publicity

Access, 

preservation, 

curation
Availability, discovery, retrieval, 

persistence

Contributed to a data 

repository

•Peer review
•Quality of metadata, 

documentation

•“test drive” the data

•Repository publisher

•Repository
•Immediate access

•Embargo period

•Curation responsibility

Reported in a publication

•Peer review in context
•Quality of method

•Evidence for conclusions

•Verify, reanalyze?

•Author reputation

•Description in a 

publication

•Request to author

•Author maintains own data

•Author directs requestor to 

data source





Seismic

Contaminant transport

Terrestrial

Aquatic

Urban









Sensor Collected 
Application Data

Sensor Collected
Proprioceptive Data

Sensor Collected 
Performance Data

Hand Collected 
Application Data

Flow

Water depth

Ammonium

Ammonia Phosphate

Water temp

pH

Temperature

Conductivity

Chlorophyll

GPS/location Time

Sap flow

CO2

Humidity

Rainfall
Packets transmitted

Packets received

ORP

PAR

Motor speed

Rudder angle

Heading

Roll/pitch/yaw
Soil moisture

Nitrate

Calcium

Chloride

Water potential

Wind speed

Wind direction

Wind duration

Leaf wetness

Routing table

Neighbor table

Fault detection

Awake time

Organism presence

Organism concentration

Battery voltage

Mercury

Methylmercury

Nutrient concentration

Nutrient presence

LandSat images Mosscam

CDOM

Bird calls



Datasets

Publications Deployment
Plans



Fostering Learning in the 

Networked World:
The Cyberlearning 

Opportunity and Challenge

A 21st Century Agenda for the 

National Science Foundation

Report of the NSF Task Force on Cyberlearning

July 2008



What Is Cyberlearning?

• The use of networked computing and 

communications technologies to 

support learning

• Interactions among communities of learners 

across space and time

• Customized interaction with diverse 

materials, on any topic, at any age

Continuing



Global Warming
Recession

War

Poverty
Epidemics

Why Is Cyberlearning Important?

• Leverages learning through

– Communication technologies

– Students’ technology skills

• Extends capacity of educational institutions 

into life-long learning opportunities 

– Increases public understanding of science

– Prepares citizens for complex, evolving, global 

challenges



Why Cyberlearning Now?

Powerful new 

technologies
Understanding of 

how people learn

Demand for solutions to 

educational problems

New, more responsive 

methods of 

development and testing

NSF funding for 

interdisciplinary programs 

in cyberlearning

Cyberlearning
iLab Inverted Pendulum: 

Mark Schulz, iLab
SimCalc Project

http://www.kaputcenter.umassd.edu/downloads/products/technical_reports/tr1_1.pdf



Task Force Charge

Task Force
• Opportunities

• Research questions

• Partners

• Strategies

• Existing resources

Advisory Committees
• Directorate for Education and 

Human Resources

• Office of Cyberinfrastructure
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Enable Students to Use Data

• Strategy: Transforming STEM disciplines 

and K–12 education

– New ways of looking at and understanding content 

– Preparing students for “computational thinking”

• Opportunity: Teaching students and 

teachers how to harness 

large amounts of data

– Scientific research

– Responsible use of data



Task Force Recommendations

1. Build a vibrant cyberlearning field

2. Instill a “platform perspective”

3. Emphasize the transformative power 

of technology

4. Promote open educational 

resources

5. Sustain NSF-sponsored projects

Image credit: www.galaxyzoo.org
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•Policy/technology conflicts
–Computation vs. curation

–Library support for virtual 
organizations



Christine Borgman is a member of the Scientific Advisory Board to the 
Microsoft Technical Computing Initiative


