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Type of Analysis vs. Level of Analysis

Micro/Individual
(2-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,

Analysis/Profiling | their expertise profiles | universities, research | all of science.
domains, or states

Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of Physics

(When) one individual in 20-years of PNAS | Research

Geospatial Analysis
(Where)

Career trajectory of one

individual

Mapping a states
intellectual landscape

PNAS publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NIH’s core competency
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Micro/Individual
(2-100 records)
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(When)

Geospatial Analysis
(Where)

(10,000 < records)

cyberinfrastructure for
@ NETWORK SCIENCE CENTER

_ _ ‘j‘ » f‘ ;,}- - ’;'5
Topical Analysis e~ : B {2
(What) o y = BT
Network Analysis AL e ] -

(With Whom?) ? 3998 Q.:; e e L
® = = s = .'. 1 o
oo o @ ... 3R [ P
(] .‘..__-_-b__- = 3__,‘:“ 3‘_’%‘_&‘ =




M $53.050,833
o X /

Mapping Indiana’s Intellectual Space

Identify

> Pockets of innovation
> Pathways from ideas to products

> Interplay of industry and academia

Academic
Industry

Academic vs. Academic
Academic vs. Industry
Industry vs. industry
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Mapping the Intersection of Science & Philosophy
Murdock, Jaimie, Robert Light, Colin Allen, and Katy Borner. Joint Conference on Digital 1ibraries (2013)

Map continued on right

>
Earth Sciences

Medical Specialties

©2008 The Regents of the University of California and SciTech Strategies
Map updated by SciTech Strategies, OST, and CNS in 2011

Philosophical content on the UCSD Map of Science. The size of each circle corresponds to the
number of SEP editorial areas citing material from the UCSD Map of Science subdiscipline
(minimum: 0, maximum: 43). Circle color denotes 13 major disciplines of science.
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEEL Infol Zs Contest.
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RO1 & TTURC Project Information

Mapping Transdisciplinary Tobacco Use Research
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Iluminated Diagram Display

soon on display at the Smithsonian

in DC.
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Science Map: How Scientific Disciplines Relate

CGeographic Map: Where Science Gets Done
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Elinor Ostrom - Nobel Prize in Economic Sciences 2009
Born: 7 August 1933, New York. NY, USA
Affiliation at the time of the award: Indiana University, Bloomington, IN, USA,
Arizona State University, Tempe. AZ, USA
Prize motivation: “Tor her analysls of economic govemance, especially
the commaons”
Field: Economic govemnance
ing how

Confribution: Challenged the cor i wisdom by
local property can be successfully managed by local commons without any

reguiation by central authorites or privatization.

Interact
Select any location on the Geographic
Map location (by brushing your finger
over an area on the lectem's fouch
screen) and lopics studied in that area
will highlight on the Science Map: the
brighter a topic giows, the more papers
on that topic onginated in the selected
area. Conversiely, touching a scientific
area in the Science Map iluminates
places on the Geographic Map where
that topic is studied, Pecple and topic
butions support the exploration of
publication output by selected Noble
laureates and particular lines of
research using MEDLUINE data from

2000-2009.




Learning how to use Macroscope

tools by taking the

Information Visualization MOOC




The Information Visualization MOOC
ivmooc.cns.iu.edu

o]
Exterior Color (Linear) Area (Linear)

count count Students come from 93 countries

F— s 5 300+ faculty members
: #ivmooc

Bérner, Katy. (2011).

Plug-and-Play Macroscopes.
Commmnications of the ACM,
54(3), 60-69.

Plug-and-Play
Macroscopes

. by Katy Borner
W\

Video and paper are at

Forthcoming Book:

The Historian's Macroscope by
Shawn Graham, Ian Milligan,
&> Scott Weingart, Imperial

College Press, London,
2014/2015.
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Sci? Tool answers

When, Where, What, and With Whom questions

Using temporal, geospatial, topical, and network analysis

and visualizations plugins.
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GUESS Network Vis

Bérner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Dubon, Russell |ackson, Phillips, Patrick, Ma, Nianli, Zoss,
Abngela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and 1 isualizing Scholarly Networks
Using the Scholarly Database and the Network Workbench Tool. Proceedings of ISST 2009: 121h International Conference
on Scientometrics and Informetrics, Rio de Janeiro, Brazil, July 14-17 . 1ol. 2, pp. 619-630.

I‘xirm:c
ch & practice

W% Sci Tool
File Preprocessing Modeling Analysis [Visualization | Sci trics  Help
solel GUESS
GruPlot

‘Welcome to the Science of Science Tool (Sci
The development of this tool is supported in
|Network Science center and the School of Li
Indiana University, the National Science Foul
and 05-0715303, and the James 5. McDonnel
Cyberinfrastructure portal (http:f/scislis.ind

The primary investigators are Katy Bomer, In
SciTech Strategies Inc. The Sci’ tool was dew
J. Duhon, Patrick A. Phillips, Chintan Tank, a|
Cyberinfrastructure Shell (httpsficishell.org)
for Network Science Center (http:ffens.slis.in
Many algorithm plugins were derived from t
(http:linwhb.slis.indiana.edu).

Please cite as follows:
Sci® Team. (2009). Science of Science Tool. Ir
Strategies Inc., http:fiscislis.indiana.edu.
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Visualizing Isis: A Geospatial and Topical Analysis of the History of Science

David E. Hubbard (Texas A&M University), Anouk Lang (University of Strathclyde), Kathleen Reed (Vancouver Island University),
Anelise Hanson Shrout (Davidson College) and Lyndsay D. Troyer (Colorado State University)

Changes in Isis Authorship:
1913-1937 to 1988-2012.
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This map and chart show o N Er -4q -
geographic shifts in Isis authors’ ¥ o, ~4 .
locations across two time periods . =) ¥
of 25 years each: 1913-1837 4 .
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published in the 1913-1537 period, while -
those tinted green had a greater number a3
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Germany and the United States expenienced the most y W M N
extreme shifts in authorship. Authors located in Germany . . { L b
published 37 fewer articles between 1985-2012 than they E ; . L'
did in 1913-1837. Authors located in the United States oy + I i N7
published 31 more articles between 1988-2012 than they & ¥ £ .
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Countries and states in gray had the same number of
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Visualizing Isis: A Geospatial and Topical Analysis of the History of Science

David E. Hubbard (Texas A&M University), Anouk Lang (University of Strathclyde), Kathleen Reed (Vancouver Island University),
Anelise Hanson Shrout (Davidson College) and Lyndsay D. Troyer (Colorado State University)

Thematic trends over time

reflect I
introduct [N
In Isis's early years, the journal showed considerable Interest in non-westemn cultures. The appearance of Arab and museum I
Egyptian in Ihe 1920s reflect Sarton's inlerests in that decade. In the 1970s, Isis's interest shifted focus to the West knowledy IEE—
German emerged as scholars began to pay attention to 19th-century German which 1 haft histori
{the study of science that involves and g). and from which grew many of the American modem
I
research universities that became the prmary locus for Amencan scientific research for many years 115 e——
social
perspect -
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world il
scientif laboraton
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) german researc
atre Tris burst defection. a form of
i [
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us external deb
o the published work alone was challenged for
the content in which science is carmed out

visualizes trending topics in the
tites of Isis arlicles published
between 1913 and 2012 Each
bursting word is displayed on a
temporal bar graph with start and

end dates, and a label showing the

word stem thal may represent

more than one word (e.g., “earli”

manuscrip! includes ‘early, “earier” and
- “earfiest’). The area of each bar

encodes the weight of the burst.
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Mapping NEH awards and MEDLINE publications,
1980-2009

NEH Grants:
41,258 grants of 47,197 started between 1980 and 2009,
encompassing 3.21 billion of the 3.77 billion dollars awarded.

Geo-coding by zipcode:
36,512 of 41,258 grants encompassing 3.13 billion of a potential
3.21 billion were geocoded to 3,510 distinct locations.

Science-coding by topic:
37,132 of 41,258 grants encompassing 2.09 billion of a potential
3.21 billion were mapped to 42 distinct subdisciplines.

MEDLINE publications:
12.95 million papers were published between 1980 and 2009.

Geo-coding:
Not possible with the data we have.

Science-coding by journal:

11.62 million of 12.95 million papers were science located (89.7%). .~
Science located 5,941 out of 14,561 journals (40.8%) to 415 distinct
subdisciplines.
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Geospatial Visualization (Proportional Symbol Map)

NEH Grants by ZIP Code (1980-2009)
Apr 09, 2013 | 01:09:37 PM EDT

Hawaii (50% actual area)

Legend How to Read this Map
Interior Color (Linear) Area (Linear) This proportional symbol map shows 52 U.S. states and other
il il urisdictions using the Albers equal-area conic projection with Alaska,
T uerto Rico, and Hawail inset. Each dataset record is represented by a
490 circle centered at its geolocation. The area, interior color, and exterior

T = / . color of each circle may represent numeric attribute values. Minimum
d 20.700,000-£1,400,000 d 2 and maximum data values are given in the legend.
1




Topical Visualization: UCSD Map of Science

NEH grants, mapped based on categories

Math & Physics
F= >
b4
2
§ P
s 4
2
5
2
Earth Sciences
2008 The Regents of the Uni
Map Lgn.led by SciTed
Legend Area
- Dollars Awarded 216,889,824
S o 113,027 584
Minimum = 8,471
Maximum = 509,399,136
Color. Discipline 9,216,623

Chemical, Mechanical, & Civil Engineering
13,469,200 Mechanical Design Engineering

1 Electrical Engineering & Computer Science
153,044,896 Library Science; Infomation Retrieval

724,505 Logic

Humanities

509,399,136 American History
101,708,568 Art History
87,938,056 Asian Studies
15,956,450 Biblical Literature
33,668,248 Classics

347,050 Critical Studies
36,538,632 Cross Disciplinary Stu
238,170,928 English Literature
8,471 Ethics

4,126,550 German Studies
38,912,520 Hispanic Studies
2,234,555 Italian Studies
36,181,320 Linguistics
33,062,848 Literary Criticism
56,233,540 Medieval History
65,690,320 Modern Language
98,065,344 Music & Theatre
58,949,420 Philosophy Psycholog
42,320,944 Science History
905,530 Semiotics

52,800,752 Social History

Social Sciences

2,593,480 Child Development
1,852,100 Communication Res¢
1,482,022 Economics
58,847,100 Education
53,223,792 Ethnology
79,414,408 Higher Education
71,120 Human Resource Mana
15,179,400 International Develc
3,008,390 International Economr
10,232,764 Law

4,693,470 Political Geography
28,897,260 Political Science
832,157 Public Administration
21,255,080 Regional Studies
1,967,490 Rural Studies
15,774,390 Sociology
4,333,450 Urban Studies

100,976,304 Socio—Cultural Anthropology

Topical Visualization: UCSD Map of Science
Medline papers, mapped based on journal names

isease
Medical Specialties

2008 The Regents of the University of California and SciTech Strategies.
Map updated by SciTech Strategies, OST, and CNS in 2011.
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Earth Sciences
Legend Area
: P 2,168,898.25
S:;:cu area: F_r%mnel Joumal Count 1,130,275.88
Minimum =0
Maximum = 344,175
Color: Discipline 9216623

How To Read This Map

dew

Yo U P

The UCSD map of science depicts a network of 554 subdiscipline nodes that

are 0 13 main disci of

. Each di has a distinct

color and is labeled. Overlaid are circles, each representing all records per
unique subdiscipline. Circle area is proportional to the number of fractionally

records. and

L e

data values are given in the legend.
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All papers, maps, tools, talks, press are linked from http://cns.iu.edu

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