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Mapping Science Exhibit




| Cartography. of the Physical and the Abstra

Home Browse Maps Compare & Contrast Maps Connect

The Places & Places & Spaces: Mapping

Spaces exhibit has been created to ¥ i | Science

demonstrate the power of maps. g

An initial theme of this exhibit is to compare and : a science exhibit that introduces
e L people to maps of sciences, their
Come see with your own eyes the extent to which maps can be employed to help make makers Zlfld users.

sense of the flood of infarmation we are confronted with and how domain maps can be used
to locate complex and beautiful information,

This online part of the ezhibit provides links to a selected series of maps and their makers EXhlblt Curators:

along with detailed explanations of why these maps work. The physical counterpart supports _ . .

the close inspection of high quality reproductions for display at conferences and education Dr_ [/\at\' B(')rncr & hhsha I Iﬂ.fd\'
centers. It is meant £o inspire cross-disciplinary discussion on how to best track and ’ <
communicate human activity and scientific progress on a global scale.

Mapping Science Exhibit — 10 Iterations in 10 years

The Power of Maps (2005) Science Maps for Economic Decision Makers (2008)

Science Maps for Scholars (2010)

Science Maps as Visual Interfaces to Digital Libraries (2011)
Science Maps for Kids (2012)

Science Forecasts (2013)

How to Lie with Science Maps (2014)

Exhibit has been shown in 72 venues on four continents. Currently at

- NSE, 10th Floor, 4201 Wilson Boulevard, Arlington, VA

- Marston Science Library, University of Florida, Gainesville, FLL

- Center of Advanced European Studies and Research, Bonn, Germany

- Science Train, Germany.

o)
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Debut of 5% Iteration of Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall,
Stanford University, ,

Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months, 12 coaches, 300 m long.
Opening was on April 23, 2009 by German Chancellor Merkel,




The Power of Maps

Four Early Maps of Our World
VERSUS
Six Early Maps of Science
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How would a map of science look?

What metaphors would work best?
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The Power of Reference Systems

Four Existing Reference Systems
VERSUS
Six Potential Reference Systems of Science
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How would a reference system for all of
science look?

What dimensions would it have?
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Impact US Patent Hierarchy Prior Art
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Sclence can be thought of as containing themes and paradigms. Themes are areas of current
research, while paradigms comprise the dominant tool sets and existing knowledge that
are used by today's researchers, This map shows 776 major paradigms in sclence

along with the daminant relationships between these paradigms. Paradigms are
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The Power of Forecasts

Four Existing Forecasts
VERSUS
Six Potential Science ‘Weathet’ Forecasts
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Named Storms, available online at
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—'Impoct of Air Travel on Global Sprecd of Infectious Diseases®—

Ath Cu ur y Black Doath 21t Condury: SARS
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development of modern
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Geographical »

Can one forecast science?

What ‘science forecast language’ will work?




INSTITUTE FOR THE FUTURE

Science & Technology Outlook: 2005-2055
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Forecasting Large Trends in Science

MAPS OF SCIENCE

e = ~ el

Science Maps for
Economic Decision Making

Four Existing Maps
VERSUS
Six Science Maps

(4" Iteration of Places & Spaces Exchibit - 2008)
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What insight needs to economic decisi

makers have?

What data views are most useful?
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Science Maps for
Science Policy Making

Four Existing Maps
VERSUS
Six Science Maps

US, VULNRABLITIE [N SCIENGE

(5% Iteration of Places & Spaces Exchibit - 2009)
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Chemical Research & Developrnent The Gouncil for Chemical

Powers the U.S. Innovation Engine i

Macroeconomic Implications of Public and Private R&D Investments in Chemic:
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Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.
Washington, DC. Courtesy of the Council for Chemical Research.
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Additional Elements of the Exhibit

Illuminated Diagram Display

Hands-on Science Maps for Kids

Worldprocessor Globes




Illuminated Diagram Display
W. Bradford Paley, Kevin W. Boyack, Richard Kalvans, and Katy Birner (2007)
Mapping, Hluminating, and Interacting with Science. SIGGRAPH 2007 .

Questions:

» Who is doing research on what topic

and where?

» What is the ‘footprint’ of
interdisciplinary research fields?

» What impact have scientists?

Contributions:

» Interactive, high resolution interface
to access and make sense of data
about scholarly activity.

Large-scale, high
resolution prints
illuminated via projector
or screen.

Interactive touch panel.

Nanotechnology

This overlay shows the distribution
of nanotechnology within the para-
digms of science. The majority of
current work in nanotechnology
takes places in physics, chemistry,
and materi 2

an increasing amount of nanote:
nology is being applied in the
logical and medical sciences, at the
lower right.

Nanotechnology




Nanotechnology

This overlay shows the distribution
of nanotechnology within the para-
digms of science. The majority of
current work in nanotechnology
takes places in physics, chemistry,
and materials science, at the upper
right portion of the map. However,
an increasing amount of nanotech-
nology is being applied in the bio
logical and medical sciences, at the
lower right.

Nanotechnology

Scfence an the tiny
scale of molecules
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Re-implementation of Illuminated Diagram Software
by Advanced Visualization Lab, Indiana University

Drives unlimited number of IID screens.

~

Touch screen for direct interaction.
Keyword and name search.
Selection of canned queries for

- interdisciplinary research areas

- famous people

- activity patterns, e.g., bursts, trends,

Hands-on Science Maps for Kids

All maps of science are on sale via
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There are seven main fields of
science. They are...

z

social science, mathematics, physics,
chemistry, earth science, medicine,
and psychalogy. T like fo study earth
science.

Color earth science green.

ience for kide ar this
I {katy@imdiana cd) or
ory (nrobergindicna. ol of Libeary
end Infarmation Scienc

These maericls were compiled by Mikki Rokery in 2006,

Activities:

Solve the puzzle.

Navigate to ‘Earth Scie

Identify major inventions.

Place major inventors

Find your dream job on the map.

Why is mathematics important?

Earth scientists study the weather,
plants and trees, marine life, insects,
and much more.

Earth Science

T like insects. They are interest-
ing to look at and study.

Color in the insect.

There are many types of insects in
the world. Bees, butterflies, and
beetles are just a few.

I want to be an entomologist when L
grow up. Then T can study insects
all the time.

ence! Who

What is St

What is

ging Cry, o equiren,
\\\\\_ 4(.‘,‘ e ),.,"_s

PRIZES

| year family membership &
Science Kit from AMSE

Science Kit from the AMSE
Discovery Shop

(? Science Bogk from the AMSE

¢ opsent Discovery Shop Suomitting

Winners @ AMSE

JoHanna Sanders, age 12, a picture of someone enjoying nature

and a theme that science is all around us.

Sascha Richey, age 8, drew a picture of her mother and explained

her mother is her favorite scientist.

My Favorite Scientist

&
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/@& Scholarly Database: 23 million scholarly records
http://sdb.slis.indiana.edu

4z Information Visualization Cyberinfrastructure
: http://iv.slis.indiana.edu

&b Network Workbench Tool + Community Wiki
http://nwb.slis.indiana.edu

& Sci? Tool and Science of Science CI Portal
http:/ /sci.slis.indiana.edu

Epidemics Cyberinfrastructure
e http://epic.slis.indiana.edu/
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Provided by the Cyvberinfrastructure for Network Science Center at Indiana University.

Introduction
E. 0. Wilson writes in Constience: The Unity of Knowledge (1998): “Features that distinguish science from
pseudoscience are r bility, economy, m , heuristics, and consilience.”

Please see Birner's recent presentation at the A Deeper Look at the Visualization of Scientific Discovery NSF
Workshop for a general introduction of the needs and the resources provided here.

Needs Analysis

As part of the “TLS: Towards a Macroscope for Science Policy Decision Making” NSF SBE-0738111
award, interviews with science policy makers are conducted to identify what science of science’ research
results and tools might be most desirable and effective. So far, 30 formal, one-hour interviews have been
conducted with science policy makers at university campus level, program officer level, and division
director level for zovernmental, state, and private foundations. Data compilation will start in October
2008 and resulting report can be ordered by sending a request to Mark Price (maaprice@indiana.edu).

Conceptualization of Science

A ‘science of science’ requires a theoretically grounded and practically useful conceptualization of the
structure and evolution of science. A special journal issue entitled “Science of Scienc:
Conceptualizations and Models of Science” edited by Katy Bérner, Indiana Univer:

Scharnhorst, Royal Netherlands Academy of Arts and Sciences invites contributions on this topic. It will
be published in the Journal of Informetries 3(1) in January 2009.

Scholarly Database

The Scholarly Database (SDB) at Indiana University aims to serve researchers and practitioners
interested in the analysis, medeling, and visualization of large-scale schelarly datasets. The database
currently provides access to over 2o million papers, patents and grants. Resulting datasets can be
downloaded in bulk. Register for free access at https://sdb.slis.indiana.edu/.

Cyberinfrastructures

The Scientometrics filling of the Network Workbench (NWE) Tool provides a unique distributed, shared
resources environment for larze-scale network analysis, modeling, and visualization. Thomson

151, Scopus and Google Scholar data, EndNote and Bibtex files, or NSF awards can be read and
diverse networks can be extracted and studied. Download User Manual with focus on Scientometrics.

http://sci.slis.indiana.edu
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