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This Talk has Three Parts:

1. Mapping Science: Why?

2.

Mapping the Evolution of Co-Authorship Networks

in Information Visualization, 1988 - 2004

Ke, Visvanath & Birner, (2004) Won 1st price at the IEEE Infol/is Contest.
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Mapping the Evolution of

Co-Authorship Networks
Weimao Ke, Lalitha Visvanath & Katy Borner
InfoVis Lab @ Indiana University
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Mapping the Evolution of Co-Authorship Networks
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Spatio-Temporal Information Production and Consumption of Major U.S.
Research Institutions

Barner & Penumarthy.
- B Stanford U
(200j) u Callf}F

Harvard U

Does Internet lead to
more global citation

patterns, 1.€., more ® 1505-1,771

. . . 01,772-2,097
citation links between 0 20082529
@ 2,530- 3,039
papets produced at o @ 3,040- 4,172
geographically distant
research instructions? — 552 1986
. 1987 - 1991
Analysis of top 500 , — 19%2-19%
. ; 10 1997 - 2001 -
most highly cited U.S.
institutions.

Yo = 1.94 (R2=91.5%)
L Yoy = 211 (R2=93.5%)
Yoo = 201 (R2=90.8%)
Yooy = 201 (R2=90.7%)

Each institution is
assumed to produce and
consume information.

log of number of institutions citing each other

log of geographic distance 6
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Papers, Genes, and|
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Melanoma
Research

Boyack, Mane & Borner.
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Mapping Indiana’s Intellectual Space

(Ke, Birner & Mei, 2005)

Identify

> Pockets of innovation

> Pathways from ideas to products

> Interplay of industry and academia

Aoademic
Industry

Academic vs. Academic

Azademic vs. Industry

Industry vs. Industry
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Mapping Science: Opportunities

Advantages for Funding Agencies

> Supports monitoring of (long-term) money flow and research developments, evaluation of
funding strategies for different programs, decisions on project durations, funding patterns.

> Staff resources can be used for scientific program development, to identify areas for future
development, and the stimulation of new research areas.

Advantages for Researchers

» Easy access to research results, relevant funding programs and their success rates, potential
collaborators, competitors, related projects/publications (teseatch push).

» More time for research and teaching.

Advantages for Industry
> Fast and easy access to major results, experts, etc.

> Can influence the direction of research by entering information on needed technologies
(industry-pull).

Advantages for Publishers
» Unique interface to their data.

NS

> Publicly funded development of databases and their interlinkage.

For Society

NS

> Dramatically improved access to scientific knowledge and expertise.
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This Talk has Three Parts:

1.
2. Mapping Science: How?

3.

.) (2004). Mapping Knowledge Domains. Proceedings of

ces of the United States of America, 101 (Suppl_1).

> Barner, Katy, Chen, Chaomei, and Boyack, Kevin. (2003). Visualizing Knowledge Domains. In Blaise

Cronin (Ed.), Annual Review of Information Science & Technology, Volume 37, Medford, N]: Information
Today, Ine./ American Society for Information Science and Technology, chapter 5, pp. 179

» Barner, Katy, Sanyal, Soma and V'espignani, Alessandro (in press). Network Science. In Blaise Cronin
(Ed.), Annnal Review of Information Science & Technology, Information Today, Inc./ American Society for
Information Science and Technology, Medford, NJ.

Work Closely & Listen Carefully to Your ‘Clients’

What information needs do
Funding Agencies
Researchers

Industry

Publishers

» Society

truly have? What would they pay for/use on an every day basis?

In what priority, sequence should information be presented?
What metaphors, format will work best?

When do global views help or hurt?




Take High Quality, High Coverage Data

Interlinked it Using Semantic Association Networks

e ‘ Associations
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Apply the Best Algorithms in Appropriate Sequence

DATA, |UN\T QF ‘NEASURES LAYOUT {often one code does bath similarity and ordination steps) DISPLAY
EXTRAGTION ANALYEIS
SIMILARITY JORDINATION
SEARCHES GOMMON COUNTS/FREQUENGIES  BCALAR (unit by unit rmatrix) DIMENSIONALITY REDUGTION INTERAGTION
151 GHOIGES Atributes g terms) Direct citation Eigervector! Eigenvalue solutions Browse
INSPEG Journal Author citations Go-citation Fador Analysis (FA) and Pan
Eng Index Docurrent Co-itations Corrbined linkage Frindipal Cormponents Analysis (PCAY  Zoom
Ivkdline Authar By year Go-ward ! coterm Multi-dirrensional scaling (MDS) Fitter
Researchindes: Terrn Co-thassification L&A, Topics Query
Patents THRESHOLDS Pathfinder networks [PFYet) Detail on dermand
eto. By counts WECTOR funit by attribute rmatrix) Self-organizing maps (SO
Wector space rodel fwordsterms) indudes SOM ET-rmaps, elc ANALYEIS
BROADENING Latent Sermantic Analyas (wordsterms)
By citation ind. Snoular Value Decomp (SWD) CLUSTER ANALYEIS
By terms
CORRELATION (if desired) SCALAR
Pearson's R on any of shove Triangulation

Force-directed placerment (FDF)

Birner, Chen & Boyack. (2003) 1 isualizing Knowledge Domains. In Blaise Cronin (Ed.), Annnal Review
of Information Science & Technology, Volume 37, Medford, NJ: Information Today, Inc./ American Society
Jfor Information Science and Technology, chapter 5, pp. 179-2535.

InformationiVisualization.Cyberinfrastructure Build and Utilize

R : — Cyberinfrastructures

and visualization of diverse data sets

e f . = Mankind’s Scholarly
' ] & ! : Knowledge Cannot be
Processed on One
Laptop

Workbench: A 1. cale
nalization Toolkit for Biomedical, Social .
11$-0513650 award (Katy Borner, Alber
Alessandro Vespignani & Stanley Wa:
§1,120,926) Sept. 05 - Aung. 08.




Validate Results

Example: Comparison of Similarity Metrics

» 18I file year 2000, SCI and
SSCI: 7,121 journals.

» Different similarity metrics

* Inter-citation (raw counts,
cosine, modified cosine,
Jaccard, RF, Pearson)

* Co-citation (raw counts,

cosine, modified cosine,
Pearson)

» Maps were compared based on
* regional accuracy,

* the scalability of the
similarity algorithm, and

Ic Ic Ic
Raw Cosine | Jaccard
Ic ic
Pearson RFavg
cc cc cc
Raw Pearson K50

* the readability of the
layouts.

o, R and

(2005). \/,«,,’)’/vfm\‘ the

Boyack, Kevin W., Klavan.

3
Sorner, Kat
Sackbone of Science. Scientometrics. 64(3),

351-374.

Example: Comparison of Similarity Metrics

Selecting the similarity measure with the best regional accuracy.

» For cach similarity
measure, the VxOrd

layout was subjected to k- 400
means clustering using
different numbers of 380
clusters.
> Resulting cluster/category o 360
. Q
memberships were 2 —®- - IC Raw
N 340 - -4& - |C Cosine
compared to actual —e— IC Jaccard
b h —@— |C Pearson
category memberships 520 <= IG RFavg
using entropy/mutual -8 CC Raw
) Sor) —o— CC K50
information method by 200 o -0~ CC Pearson
1 o4 AnmA 800 =TT e S
Gibbons & Roth, 2002. B O
» Increasing Z-scote 280 \ \ T
100 150 200 25

indicates increasing
distance from a random
solution.

» Most similarity measutes
are within several percent
of each other.

Number of k-means clusters

Boyack, Kevin W., Klavans, R. and Birner, Katy. (2005).
Mapping the Backbone of Science. Scientometrics. 64(3), 351-374.

18




A ‘Backbone’ Map of Science & Social Science

» 'The map is comprised of
7,121 journals from year
2000.

Each dot is one journal
An IC-Jaccard similarity :
measure was used.

» Journals group by Y
e . Educ?
discipline. 5
, Psychol Y Sport
» Groups ate labeled by ¥ e
hand. g & Tae © Ener.:
3 . ?enMed S

» Large font size labels
identify major areas of .
science.

> Small labels denote the

disciplinary topics of

nearby large clusters of
journals.
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This Talk has Three Parts:

3. Mapping Science: Applications
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My Science Story

There are seven main fields of
science. They are...

2

social science, mathematics, physics,
chemistry, earth science, medicine,
and psychology. I like to study earth
science.

Calor earth science green.

P —

verciz, plecze zana
Rk Raberg (rrssergEingans.

‘o8 Tnfarmarion Seicrae, Tndions Uners:ry.

Theze manesialz e il by i Rakeng n 2008

Activities:
Solve the puzzle.
Navigate to ‘Earth Science’.
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 mare.

) Marine Biology
Meteorology

Botary Earth Science
T like insects. They are inferest-
ing 1o 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.

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

12



Latest ‘Base Map’ of Science

Kevin W. Boyack & Richard Klavans, unpublished work.

» Uses combined SCI/SSCI

from 2002 .
* 1.07M papers, 24.5M coiey 5 sotisios v Computer Tech
references, 7,300 journals _ N
* Bibliographic coupling of s GompSel -, Phys-Ghem
papets, aggr egated to Education LT visen L phigic = thhemislw
journals Aol e

» Initial ordination and clustering

Psychology

. Psychiatry X \ Environment GeoScience
of journals gave 671 clusters ’ R
» Coupling counts were P — Biology
reaggregated at the journal o Materisls »,
cluster level to calculate the 4 \ L Micraiology
Rl i Plant
* (x,y) positions for each v g Cancor v
. Disease & - o AN K Animal
journal cluster Treatments T
* by association, (x,y) " Virology "4 1y Infectious Diseases
> 3
positions for each journal
2
Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, nnpublished work.
Funding patterns of the US Department of Energy (DOE)
+ +
Math
Law
Policy Statistics . Computer Tech
Economics
CompSci
Phys-Chem
Education Vision
Psychology
Psychiatry GeoScience
Biology
BioChem
Microbiology
Plant
Cancer
Animal
Virology Infectious Diseases
- + 2

13



Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, unpublished work.

Funding Patterns of the National Science Foundation (NSF)

+ +
| Math
Law
Computer Tech
Policy % Statistics Q$$§
Economics B P i
SmpSci
7 AN T e
Education e Vision Physics T{?mistrv
0\\ _— fe by
Psychology T =
Psychiatry R
MRI T

o Bioz:hemm
Materials 8

o\

MicPobiology
Plant
Cancer

Animal

Virology Infectious Diseases

27

Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans, nnpublished work.

Funding Patterns of the National Institutes of Health (NIH)

+ Math +
Law
) Computer Tech
Policy Statistics
Economics G
Lo} CompSci
Phys-Chem
Education Vision . Physics Chemistry
L]
Psychology
Psychiatry

Environment GeoScience

Biology

Mi¥obiology
Plant

Animal

0 @« Infectious Diseases

28
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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

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

Science on the tiny
scale of molecules

Nanotechnology

Science on the tiny
scale of molecules

15
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places-raughcut2. mov

File Edit Movie Favorites Window Help

W. Bradford Paley
Scientific Mapmaker

00:05:23 [

"Places & Spaces: Mapping Science"
on display at the NYPL Science, Industry, and Business Library
Madison/34th, New Yotk City
April 3rd - August 31st, 2006.

The Power of Maps

Four Early Maps of Our World
VERSUS
Six Early Maps of Science

E
S ]

=

(1st Lteration of Places & Spaces Exchibit - 2005)
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How would a map of science look?

What metaphors would work best?

HUMAN PERCEPTION

ABSTRACT, O ) Abstract Data Virtual Environments
DATA cogniton
lrge  multatibued g % Data Mining MS-Taxonomy
patems —

DATA MINING O sensory Information Display 1S-Guideline
VIRTUAL S perooptual
EERENTS [Software Engineering | Case Study |

L nearing  hapiics
oo

new userinterace

technology

nlorction fomaton information

s INFORMATION . metapnore

DISPLAY Tetaprors
vitual

T bt

B C

" direct

metaphors. platforms
- l -
il
e s o tompoa
SOFTWARE O
MS-TAXONOMY consider consider
ENGINEERING, consier

are
platiorm.

intos
— ‘ saaines,
. o g,
suiciny

-CONE . 3D bar chart

o

takonosy; moving average
uidelines  guidelines uidelines
ftorative

| rspatial  for direct  temporal
protoyping analysis metaphors  metaphors metaphors.

bidAsk
andscape

okt
BaF chart
MS-PROCESS magping  mapping
Spatal et oo haptio movi
seon Metaphors  metaphors  metaphors aerage surtsce
- guideings
Brncples

expert
heuristic
evaluation evaluation

summative formative
evaluation evaluation

auditory bidAsk
fandscape’

e hondi i ot s s MS-GUIDELINES
T e o e
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The Structure of Science

ships between countrics, provinces,

 relationships exist etween the various disciplines and esearch topics in
science. This llows us to map thestructure ofsience.

One o the first maps ofscience was developed at the Institute forScientific Information over 30

It identified 41 areas of science fr

ocial Sciences are the smallest and s curstartg . th e of o sciences. s o e of the map.
mast difiuse of all the sclences. Psychology and nn!\edmenrhmalmzwunun

s 37 nk btween Wodical Scionces knowledge in Mathematics and Physics. These three disciplines provide

ychialry) and the Social Sciences. e e e o e e TR
ey 8 1o ink i Computer Since’ isopines, Athough applied, hese dSCPine ar ighy concenteled i it banc of
and Mathomatics. search communiles that link them. Bands indicate interdisciplinary fesearch.

roup of papers (9 on average) that are writien
mntics ca p——"

nbe born, continue,
Researchis fighy conconteled n and

dstret m« archcommunites at Ik

n the citation patternsin 17,000 scientific papers.
' cover enough of science 1o ascurately define it structurc

% de e v o e e

onslocat h
S rie

st it \Dhnawlpsesh‘.
h suggess tha heboundates batuee
e a e o

e T e e

g

ek b

ws po

Weslocniion themap s nedcaional ol Foe cidre,he theoeicl elatonaip beven
rete map showing how math, physics, chemistry, biology

R S S

e Netiroscience i

Radiology
2 -
Biochemistry
5. Microbiology
General -
Medicine

; : : Oncology
Medical Treétment Ty

including Bic
iochemisiry, are less concantrated than
immunology Sietbis LEaT

The Medical Sciences include broad therapeuli Infectious Disease
e e S y
. cardlogy,gssroanerdogy H stry s very ing n that it
vacs et Chantay v o doines isalarge discipine that has visble links
e C e e et e i to disclplines in many areas of the map.
discpinay pproac o esearh. To uanafon o including Biology, Chemistry, Neurost
™ nimal Science and Biochemisiry) and General Medicine. I is perhaps the
most interd

Nanotechnology

earch communities in
nanolsciogy are concentatedin

many disciplines
I LT vt el Scepo
have nanotechnology applications.

Proteomics

Research communiiies in proteomics
are centered in Biochemisry. In addition,
thrs o heay o n h oo soton
hemistry, such as
T e o e e
mmunites are widely dispersed among
the Life and Medical Sciences.

Pharmacogenomics

harmacogenomics Is a rlat
field with most of it aciiviy in M
Italso has many communites in
misiry and two communities in
) Sciences.
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The Power of Reference Systems

Four Existing Reference Systems
VERSUS
Six Potential Reference Systems of Science

i ‘
CE s
=

(274 Tteration of Places & Spaces Exhibit - 2006)

The Visual Elements Periodic Table

23



The Big Dipper floats high if the northeast these early spring
evenings, while Orion sinks low in tie Southwest. These arejust a*
few of the celestial sights you can find on any clearievening in April
tising a sky map like the one shown here. . # .

April5-6
Shortly ater dark

Looking veryHigh towerd W

Check the dates and times o right. Toke your mop out under the night sky around the
vight time, ond bring olong a loshligh to read tby. It helps o ttoch o pice of ed
poper over th front or to use o floshlight with red LEDS; the im ed light wor't spol
your ight v

Outside, you need to know which directon you're facig. (f you'e unsure,just note:
wherethe Sunsets; that's west) Whichever way you'e facing, make sure the
correspondingyellow lobel along the curved edge o the map i ot the bottom, rght
side up.

This curved edge represents the horizon, The sors obove it on the mop match the
stors n front of you. The fother up rom the map's edge they oppear, the hgher they I
be inthe ky.

The center of the mapis the zenith stright overhead). So @ star hlfway

edge ofthe map to the center will appeor holfway from straight ahead to straight up.
Ignore ol the ports of the map obove harizons you're

Lets give it a try!Pretend you'refacing the southwest hrizon (iabele

Just o lttle woy up (that s, o litle way in rom the edge of the map) i Srius, the
brightes tar inthe ight sky, in the onsteltion Canis Mojor. Frther up, nearly
holfwoy overhead, i the sor Procyon in Canis Minor.Stil farther up istheringed
planet Saturn. Go out o th right time, foce southwest, and look up nto th sky —
there they ore!

How would a reference system for all of science look?

What dimensions would it have?

A couple of tips: Look for the brightest strs and constelltions irt; ight pollution or
moonlight may wosh outthe fainter ones. And remember tho sor patterns i the sy
will look o ot bigger than they do here on paper.

th o map ik this, you con identiy celestolsights ol over thesky. Go out the next
clear night ond make some storry friends!

e ightsky map forany time and place o SkyondTels

Facing West

)
2 TEI ECrNDE
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— explicic
—e D implicit

expicic

explcic

(///‘/'//'//y the .(/ﬁs‘/()/y ()/ Jetence

I thei 1964 pper Exgone Gt nd s colenges o anawer he qesion:Can  compuer i she isry ofsence
i doestion, they selcted 1 recent scieniic breskihrough  the dscovery of 4 sruckurs for DNA SUEEGHONg 3
o i dupichtion poblshed by Wacaon & Crck m 1953

They e e Asivo's bk The Goree Code o denlyforty miestone works i ed hedicovery 35 wel 3 i
intriiages.n addion they Kensy the ciston Inkages amang these ory papers ing he 1961 o n o

pariso of b neoworks demonsrates  igh dgre of concdence between Aimor’s accounc o s and

chare They conclude that the use of itation data to write the history of science might
wodus operand fo the sy f e ity ofsenc, reseurchadmisssion i h socilopy of cience
oo cher HistGite ™ (o0 generacs inceracave ctation graphs automasealy

\ange or

In the 19th o
t
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Impact

The Urited States Ptent and Trademark Office doessientists and.
industrya great service by granting patents o protect nventons.

yor use, proximate function effct o product and structure. At the

ies) a ightin what might be considered  extual map of ventions.

Patentapplicationsae required tobe unique and non-bious,paraly
by evealing any previous patents that might be simiar n natureor

affcts.
The patent on Goretex—a lightweight, durable syntheic fber—is an

the secton f the iearchy whereits led, an the e lnes aranged
tostartalong atime e rom 1981 0 2006) point o th 130 categories

implants that mention Goretex s prorat.

US Patent Hierarchy

= T = = s =
g - 2 =‘.]§

Prior Art

5

human hai) that con b used to make tumors mre vsil nnfared

provided background or thisnvention.

any tonomy,ncluding the patent irarchy Categories are easer

case) that it el within the definion of the category.The box e
s people

decide whethercategoriesare good ones.

mine exactly where o splita category in o, or example-f thereare
hundreds or

Th Taxonomy) cototype:how fareach
clementis fom o cach bucke. Tis can
based o satstcs, computationslcomparisons of words, o even

‘more nformed judgements.

— Bl P 2R a i o
7 EXxtruding a solid polyr_perf containing material tg

ochs
“Signal Pl

il aRPe
A Processi geviekle or fostraint forff
b e

[acHIFiNoY

E In Form or Motif

Speesh.f o
Hand, or Otffer Elem=
i

slUbhba b gy oo sias
19, Regulating off indicating

, Synjbolic
i qli
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Impact

The Urited States Ptent and Trademark Office doessientists and.
industry a grea srvice b granting patents 0 protect nventons.

yor use, proximate function effct o product and structure. At the

ies) a ightin what might be considered  extual map of ventions.

Patentapplicationsae required tobe unique and non-bious,paraly
by evealing any previous patents that might be simiar n natureor

affcts.
‘The patent on Goretex—a ightweight durable syntheic fiber—is an

the secton f the iearchy whereits led, an the e lnes aranged
tostartalong atime e rom 1981 0 2006) point o th 130 categories

implants that mention Goretex s prorat.

Prior Art

5

human hai) that con b used to make tumors mre vsil nnfared

provided background or thisnvention.

any tonomy,ncluding the patent irarchy Categories are easer
case) that it el within the definion of the category.The box e
s people

decide whethercategoriesare good ones.

mine exactly where o splita category in o, or example-f thereare
hundreds o thous ?

clementls fom ot for
e based on statistics, computational comparsons of words,or even

‘more nformed judgements.

Synthetic Resins or Natural Rubbe

lon-exchange Polymer or Process of Prepari

Process of Regenerating

Membrane or Process of Preparing

Previously Formed Solid lon-exchange Polymer Admixed With M

Polymer Characterized By Defined Size or Shape Other than Bea

Chemically Treated Solid Polymer
Solid Polymer Derived From Ethylenically Unsaturated Reacta fee_|
Solid Polymer Derived From At Least One 1,2-epoxy Containir
Solid Polymer Derived From Aldehyde or Derivative

From Ethylenically Unsaturated Reactant Only

From Aldehyde or Derivative

Process of Treating Scrap or Waste Product (

Process of Treating Scrap or Waste Product Containing At Least
Treating Rubber (or Rubberlike Materials) or Polymer Derived
Treating Polymer Derived From A Monomer Containing Only (
Treating Polymer Derived From Hydrocarbon Monomers Only

Treating Polysiloxane

Treating Polyester
Treating With Alcohol

Treating Polyurethane, Polyurea (excluding Urea-formaldehyde
Treating With Alcohol or Amine

Treating Polycarbonamide

Cellular Products or Processes of Preparing
Cellular Product Derived From Two or More Solid Polymers or Fr
At Least One Polymer Is Derived From Reactant Containing Tw

At Least One Polymer Is Derived From An Aldehyde or Derivat

At Least One Polymer Is Derived From A -n=c=x Reactant Whe
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All Maps of Science Are for Sale

o O @ Q ‘%http:p’fvw‘mdiana.edufp\aces&spacesﬂordermapsﬂ

/ HE, | 48 Home [W]Metscape Cly Search
£ Netscape = [Enter Search Terms

| Mew Tab | %5 Places & Spaces = Order Maps

WATERCOLOR PAPER,
QUANTITY PRICE (per map) QUANTITY PRICE (per map)
24X26" 24X30" 24X30"
(-4 $50  $60 1-4 $95
$45 355 5-9 $90
$40  $50 10+ $85

Watercolor paper used in NYPL exhibit

about

E 20x 26" on Photo Paper = EJ 20x 26" on Photo Paper -
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The Power of Forecasts

Four Existing Forecasts
VERSUS
Six Potential Science ‘Weather’ Forecasts

i :
-
-

(37 Iteration of Places & Spaces Exchibit - 2007)

K/T Boundary 66 Ma

.. S-:»uihk\‘\;l‘. Africe >7 ,..‘::IQre&er

America :] ? /’ a'g

A i
Antarctica ——

.rll. inthe ’/’-’
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Warnings & Graphical Mational radar
Forecasts Forecasts Maps

To view local information, select area of interest and click on the image helow.
= : \ = ._

i |

Rivers | Air Quality | Satellite | Climate

A

E"&?‘Uﬁf&f\ﬂ?ﬁ%§5r[f’5|:1|5'ﬁ-ffda%:ﬁ‘é’ .g!)ll'glg;]ji%gl Prediction Center

Prepared by Fries based on HPC, SPC, and TPC forecasts.

Aug 30 2005

online at
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Impact of pub§§ A , | ] : . { hics of
fields. '
» Diffusion of p
» How to best c(
‘w2 Modeling Science Workshop
Ind;a na University, Bloemington, IN

Ultimate goal:
\LW 21, 2006

Learn how to best]

, evolving
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Interested to get your own science map?

Contact the map makers!

katy@indiana.edu
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