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How can we communicate the beauty, 
structure, and dynamics of science to 

a general audience?



1934                                                            2007
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April 5 – 9, 2005: 101st Annual Meeting of the 
Association of American Geographer, Denver, Colorado. 





Debut of 5th Iteration of the Mapping Science Exhibit at MEDIA X was in  2009 at Wallenberg Hall, 
Stanford University,  http://mediax.stanford.edu, http://scaleindependentthought.typepad.com/photos/scimaps
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Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months, 12 coaches, 300 m long. 
Opening was on April 23rd, 2009 by German Chancellor Merkel, http://www.expedition-zukunft.de

10



Scholarly Database: 25 million scholarly records
http://sdb.slis.indiana.edu

VIVO Research Networking
http://vivoweb.org

Network Workbench Tool & Community Wiki
http://nwb.cns.iu.edu

Science of Science (Sci2) Tool
http://sci2.cns.iu.edu

Epidemics Cyberinfrastructure
http://epic.cns.iu.edu

Computational Scientometrics
Cyberinfrastructures
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http://cacm.acm.org

The Power of MapsThe Power of Maps

Four Early Maps of Our World Four Early Maps of Our World 
VERSUS VERSUS 

Six Early Maps of ScienceSix Early Maps of Science

(1st Iteration of Places & Spaces Exhibit (1st Iteration of Places & Spaces Exhibit -- 2005)2005)



Cartographic mapsCartographic maps of physical places have guided mankindof physical places have guided mankind’’s s 
explorations for centuries. explorations for centuries. 

They enabled the discovery of new worlds while also marking They enabled the discovery of new worlds while also marking 
territories inhabited by the unknown. territories inhabited by the unknown. 

Without maps, we would be lost.Without maps, we would be lost.
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How would a map of science look?

What metaphors would work best?





Domain mapsDomain maps of abstract semantic spaces aim to serve of abstract semantic spaces aim to serve 
todaytoday’’s explorers navigating the world of science. s explorers navigating the world of science. 

These maps are generated through a scientific analysis of These maps are generated through a scientific analysis of 
largelarge--scale scholarly datasets in an effort to connect and make scale scholarly datasets in an effort to connect and make 
sense of the bits and pieces of knowledge they contain. sense of the bits and pieces of knowledge they contain. 

They can be used to identify objectively major research areas, They can be used to identify objectively major research areas, 
experts, institutions, collections, grants, papers, journals, anexperts, institutions, collections, grants, papers, journals, and d 
ideas in a domain of interest. Science maps can provide ideas in a domain of interest. Science maps can provide 
overviews of overviews of ““allall--ofof--sciencescience”” or of a specific area. or of a specific area. 

They can show homogeneity vs. heterogeneity, cause and They can show homogeneity vs. heterogeneity, cause and 
effect, and relative speed. They allow us to track the effect, and relative speed. They allow us to track the 
emergence, evolution, and disappearance of topics and help to emergence, evolution, and disappearance of topics and help to 
identify the most promising areas of research.identify the most promising areas of research.
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The Power of Reference SystemsThe Power of Reference Systems

Four Existing Reference Systems Four Existing Reference Systems 
VERSUS VERSUS 

Six Potential Reference Systems of ScienceSix Potential Reference Systems of Science

(2(2ndnd Iteration of Places & Spaces Exhibit Iteration of Places & Spaces Exhibit -- 2006)2006)



How would a reference system for all of How would a reference system for all of 
science look?science look?

What dimensions would it have?What dimensions would it have?









The Power of ForecastsThe Power of Forecasts

Four Existing Forecasts Four Existing Forecasts 
VERSUS VERSUS 

Six Potential Science Six Potential Science ‘‘WeatherWeather’’ ForecastsForecasts

(3(3rdrd Iteration of Places & Spaces Exhibit Iteration of Places & Spaces Exhibit -- 2007)2007)

Named Storms, available online at http://svs.gsfc.nasa.gov/vis/a000000/a003200/a003279





Can one forecast science?Can one forecast science?

What What ‘‘science forecast languagescience forecast language’’ will work?will work?



Hypothetical Model of the Evolution of Science - Daniel Zeller - 2007

Authors are mortal. Papers are immortal.
Monsters = ‘the unknown’ or voids. 
Impact of funding on science (yellow).
Good and bad years. 
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Atlas of Science - Katy Borner - 2010
39

Hypothetical Model of the Evolution of Science - Daniel Zeller - 2007

Science as accumulation of knowledge.
“Scholarly brick laying”.
Standing on the shoulders of giants.

Densely knit communities. 
The importance of weak links.



Science Maps for Science Maps for 
Economic Decision Making Economic Decision Making 

Four Existing Maps Four Existing Maps 
VERSUS VERSUS 

Six Science MapsSix Science Maps

(4(4thth Iteration of Places & Spaces Exhibit Iteration of Places & Spaces Exhibit -- 2008)2008)



Joseph Minard, Title: Europe Raw Cotton Imports in 1858, 1864 and 1865 (1866)



What insight needs to economic decision What insight needs to economic decision 
makers have?makers have?

What data views are most useful?What data views are most useful?



Science Maps for Science Maps for 
Science Policy Making Science Policy Making 

Four Existing Maps Four Existing Maps 
VERSUS VERSUS 

Six Science MapsSix Science Maps

(5(5thth Iteration of Places & Spaces Exhibit Iteration of Places & Spaces Exhibit -- 2009)2009)



Bollen, Johan, Herbert Van de Sompel, Aric Hagberg, Luis M.A. Bettencourt, Ryan Chute, Marko A. Rodriquez, 
Lyudmila Balakireva. 2008. A Clickstream Map of Science. 49

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine. 
Washington, DC. Courtesy of the Council for Chemical Research. 50



Science Maps for Science Maps for 
ScholarsScholars

Four Existing Maps Four Existing Maps 
VERSUS VERSUS 

Six Science MapsSix Science Maps

(6(6thth Iteration of Places & Spaces Exhibit Iteration of Places & Spaces Exhibit –– 2010)2010)



John A. Walsh, Devin Becker, Bradford Demarest, Jonathan Tweedy, Theodora Michaelidou, and Laura Pence 
(2010) Map of Literary Empires: Mapping Temporal and Spatial Settings of Victorian Poetry. 54



Loet Leydesdorff, Thomas Schank and the Journal of the American Society for Information Science and 
Technology. 2010. The Emergence of Nanoscience & Technology. 55



Upcoming Iterations

 Science Maps as Visual 
Interfaces to Digital Libraries 
(2011)

 Science Maps for Kids (2012)

 Science Forecasts (2013)

 How to Tell Lies with Science 
Maps (2014)

Contact the map makers or the exhibit curators:Contact the map makers or the exhibit curators:
Katy Katy BBöörnerrner ((katy@indiana.edukaty@indiana.edu) and Michael J. Stamper ) and Michael J. Stamper 

((mstamper@indiana.edumstamper@indiana.edu) ) 




