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I.3 A New Map of the Whole World with Trade Winds According to the Latest and Most Exact Observations - Herman Moll - 1736



I.2 Nova Anglia, Novvm Belgivm et Virginia – Johannes Janssonius - 1642



Stream of Scientific Collaborations Between World Cities - Olivier H. Beauchesne - 2012



V.5 Death and Taxes 2009 - Jess Bachman - 2009



IV.5 Examining the Evolution & Distribution of Patent Classifications - Daniel O. Kutz, Katy Borner, and Elisha F. Hardy - 2004



IX.4 Pulse of the Nation - Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela, and James Niels Rosenquist - 2010



VI.8 The Emergence of Nanoscience & Technology - Loet Leydesdorff - 2010



III.5 Science & Technology Outlook: 2005-2055 – Marina Gorbis, Jean Hagan, Alex Soojung-Kim Pang, and David Pescovitz - 2006



VII.10 History of Science Fiction - Ward Shelley - 2011 





Earth – Cameron Beccario



AcademyScope – National Academy of the Sciences & CNS



Mapping Global Society –Kalev Leetaru



Smelly Maps – Daniele Quercia, Rossano Schifanella, and Luca Maria Aiello – 2015



Megaregions of the US –Garrett Dash Nelson and Alasdair Rae – 2016



FleetMon Explorer – FleetMon – 2012



Maps of  Science & Technology 
http://scimaps.org

100 maps and 12 macroscopes by 215 experts on display at 354 venues in 28 countries. 

http://scimaps.org/


Problem: Data Visualization Literacy is Low 

Most science museum visitors in the US cannot name, read, or interpret 
common data visualizations.
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Börner, Katy, Joe E. Heimlich, Russell Balliet, and Adam V. Maltese. 2015. Investigating aspects of 
data visualization literacy using 20 information visualizations and 273 science museum visitors. 
Information Visualization 1-16. http://cns.iu.edu/docs/publications/2015-borner-investigating.pdf

http://cns.iu.edu/docs/publications/2015-borner-investigating.pdf
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Data Visualization Literacy 

Data visualization literacy (ability to read, make, and explain data 
visualizations) requires 
• literacy (ability to read and write text, e.g., in titles, axis labels, 

legend), 
• visual literacy (ability to find, interpret, evaluate, use, and 

create images and visual media), and
• data literacy (ability to read, create, and communicate data).

Being able to “read and write” data visualizations is becoming as important as 
being able to read and write text. Understanding, measuring, and improving 
data and visualization literacy is important for understanding STEAM 
developments and to strategically approach global issues.
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How to Classify (Name & Make) Different Visualizations?

By
• User insight needs?
• User task types?

• Data to be visualized? 
• Data transformation?

• Visualization technique?
• Visual mapping transformation?
• Interaction techniques?

• Or ?
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Find your way

Find collaborators, friends

Identify trends

Terabytes of data

Descriptive &
Predictive

Models

Different Question Types
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Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level



Tasks

25See Atlas of Science: Anyone Can Map, page 5



Needs-Driven Workflow Design
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Visualization Framework

See Atlas of Science: Anyone Can Map, page 24
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Visualization Framework



Visualization Framework

See Atlas of Science: Anyone Can Map, page 24
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Data Visualization Literacy: 
Research and Tools that Advance Public Understanding of 

Scientific Data
+ Methods



Register for free: http://ivmooc.cns.iu.edu. Class restarted Jan 9, 2018.

http://ivmooc.cns.iu.edu/


The Information Visualization MOOC
ivmooc.cns.iu.edu

Students from more than 100 countries
350+ faculty members

#ivmooc



Course Schedule
Part 1: Theory and Hands-On
• Session 1 – Workflow Design and Visualization Framework
• Session 2 – “When:” Temporal Data
• Session 3 – “Where:” Geospatial Data
• Session 4 – “What:” Topical Data
Mid-Term
• Session 5 – “With Whom:” Trees
• Session 6 – “With Whom:” Networks
• Session 7 – Dynamic Visualizations and Deployment
Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Homework and Quizzes (10%), Midterm (20%), Final 
(30%), Client Project (30%), and Class Participation (10%).
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http://ivmooc.cns.iu.edu

http://ivmooc.cns.iu.edu/


IVMOOC App

The “IVMOOC Flashcards” app can be downloaded from Google 
Play and Apple iOS stores.



Sci2 Tool Interface Components Implement Vis Framework
Download tool for free at http://sci2.cns.iu.edu
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http://sci2.cns.iu.edu/


Load One File and Run Many Analyses and Visualizations

40

Times 
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Title Subject Category Authors

12 2011 NEW YORK USA COMMUNICATI
ONS OF THE 
ACM

Plug-and-Play Macroscopes Computer Science Borner, K

18 2010 MALDEN USA CTS-CLINICAL 
AND 
TRANSLATIONA
L SCIENCE

Advancing the Science of 
Team Science

Research & 
Experimental 
Medicine

Falk-Krzesinski, HJ|Borner, 
K|Contractor, N|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B

13 2010 WASHINGTON USA SCIENCE 
TRANSLATIONA
L MEDICINE

A Multi-Level Systems 
Perspective for the Science 
of Team Science

Cell Biology 
|Research & 
Experimental 
Medicine

Borner, K|Contractor, N|Falk-
Krzesinski, HJ|Fiore, SM|Hall, 
KL|Keyton, J|Spring, B|Stokols, 
D|Trochim, W|Uzzi, B



Load One File and Run Many Analyses and Visualizations
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many other 
bi-modal networks.
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Research and Tools that Advance Public Understanding of 

Scientific Data

Data Visualization Literacy: Research and Tools that Advance Public Understanding of Scientific Data.
Katy Borner & Kylie Peppler (IU), Bryan Kennedy (SMM), Stephen Uzzo (NYSCI), Joe Heimlich (COSI). 
NSF AISL award #1713567. 



Sketch of the Run exhibit 
including data collection 
(top) and macroscope add-
on that lets interested 
visitors explore more 
complex data visualizations 
using table-top displays.



https://www.youtube.com/watch?v=oy34R45EfBg

Sportsology @ Science Museum of Minnesota

https://www.youtube.com/watch?v=oy34R45EfBg





xMacroscope general setup and activity—Raw data on left is converted to 
visualization on right by dragging and dropping (or connecting) column headers to 
axes, paint buckets, size, and shape.
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Visualizing the Internet of Things (IoT)

Using large scale datasets, advanced data mining and visualization 
techniques, and substantial computing resources. 

Work by Philip Beesley | www.philipbeesley.ca | www.lasg.ca

http://www.philipbeesley.ca/
http://www.lasg.ca/


Sentient Chamber, National Academy of Sciences, Washington, D.C. (2016) 
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Amatria Unveiled by Andreas Bueckle et al. Data visualizations of sensor/actuator positions and types, 
energy and communication flows, and emergent behavior of smart environments.   
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All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides are at http://cns.iu.edu/presentations.html

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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