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Kommunikations-Computing



I.1 Cosmographia World Map – Claudius Ptolemy - 1482



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



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



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



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



IV.7 The Product Space - César A. Hidalgo, Bailey Klinger, Albert-László Barabási, Ricardo Hausmann - 2007



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



V.6 Chemical R&D Powers the U.S. Innovation Engine - The Council for Chemical Research - 2009



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





Iteration XI (2015): Macroscopes for Interacting with Science
http://scimaps.org/iteration/11



MAPS 
vs. 
MACROSCOPES



Data Visualization Literacy:
Terminology & Visualization Framework

Theoretically grounded visualization framework aims to define key terminology 
and processes together with valid workflows and data mappings.



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).

15



Data Visualization Literacy 

Is rather 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


Visualization Frameworks

Places & Spaces: Mapping Science Exhibit, online at http://scimaps.org

http://scimaps.org/
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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
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Different Question Types
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Different Levels of Abstraction/Analysis

Macro/Global
Population Level

Meso/Local
Group Level

Micro
Individual Level
OR
Below skin



Tasks

21See Atlas of Science: Anyone Can Map, page 5



See page 24

Visualization Framework
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Visualization Framework



See page 24

Visualization Framework



25



26



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
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Times 
Cited

Publication 
Year

City of Publisher Country Journal Title 
(Full)

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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Times 
Cited

Publication 
Year

City of Publisher Country Journal Title 
(Full)

Title Subject Category Authors

12 2011 NEW YORK USA COMMUNICATI
ONS OF THE 
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Plug-and-Play Macroscopes Computer Science Borner, K

18 2010 MALDEN USA CTS-CLINICAL 
AND 
TRANSLATIONA
L SCIENCE
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Falk-Krzesinski, HJ|Borner, 
K|Contractor, N|Fiore, SM|Hall, 
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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, 
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Co-author and 
many other 
bi-modal networks.



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

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


Data Visualization Literacy:
Outlook





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.



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.



CSWS Session: Visualizing STEAM Data in Support of Smart Decision Making 
November 15-17, 2017, Tokyo, Japan. http://scws2017.org

http://scws2017.org/


Science Forecast 
S1:E1, 2015
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Replace
http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia 

http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia/
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http://ivl.slis.indiana.edu/km/pub/2003-borner-arist.pdf
http://www.pnas.org/content/vol101/suppl_1/
http://scimaps.org/atlas
http://scimaps.org/atlas2


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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http://cns.iu.edu/
http://cns.iu.edu/presentations.html
http://www.facebook.com/cnscenter
http://www.facebook.com/mappingscience
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