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IU Data Science Program: Courses, Skills & Jobs

Katy Borner, Michael Ginda & Xiaozhong Liu, Indiana University

Skills Courses Skills Jobs Skills

Intreduction To .muter Networks

Introduction To Aflificial Intelligence
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Exemplary set of IU Data Science courses, ‘Software Engineering’ jobs, and associated skills.
Job data was retrieved from LinkedIn and CareerBuilder and course data come from the IU course list. As can be seen, there are
many skills (in orange) that are exclusively associated with courses or jobs; however, the skills in the middle interlink courses (in red)

to jobs (in blue).



IU Data Science Program: Student Course Transition Network
Michael Ginda, Kayla Scroggins & Katy Borner, Indiana University

Fall2015 Spring 2016 Summer 2016 Fall2016 Spring 2017

EXPLORATORY DATAANALYSIS - 14 - 4.0 INTRODUCTION T‘TISTICS -22-3.374

Statistics e
INTRODUCTION TO.BTATISTICS -10-3.48 [0 oo o o 6. 352
INTRODUCTION TO STATISTICS - 12 - 3.642 ~ MULTIVARIATE DATA ANALYSIS - 1] AR5 DUCTION TO STATISTICS - 5 - 3.72
BAYESIAN THRY & DATA ANALYSIS - § - 3.328
STATISTICAL LEARNING =8 - 3.644 BAYESIAN THRY 8 DATA ANALYSIS - 7 -3.486
TOPICS ARTIFICIALINTELLIGENCE - 29 - 3.679
- ELEM ARTIFICIAL INTELLIGENCE - 14 - 3.546
ALGORITHMS DESI VSIS - 34 - 3.462 - —
Computer c.“l TOPICS IN SYSTEMS =20 - 1.653
TOPICS ARTIFICIAL INTELLIGENCE - 12 - 3.608
Science DATA MINING =28 - 4.0 DATA NNl 18-2711 e L COMPUTER WISION - 6 - 3.52
ADVANCED DATABA: ONCEPTS - 10.. 2.84. MACHINE LEARIIING - 16 -2.94 DATA MINING - 8 - 3175
g s DATA MINING - § - 4.0

MACHINE LEARNING - 102,87 ELEMARTIFICIAL INTELLIGENCE - 8 - 3.788 BAOORITIND DEBIN ARG ARMYTS - S 328

™ . TPCS ALGORITHMS & COMP THEORY - § - 3.4

ELEM ARTIFICIAL INVELLIGENCE - § - 3148 e A B GRADUATE INDEPENDENT STUDY - 5 - 3.0
DATA STRUCTURES - 4 - 3.0
TOPICS IN L4BR & INFO SCIENCE - 32 -3.788
Information TOPICS IN ISR & WEG/SCIENCE - 183.589 e
PICS IN & 1B
SOCIAL MEDIA MINING - 11 - 3845 INFORMATION ANBLYTICS - 9 - 3.356 INFORMATION VISUALIZATION -7 - 3.62
i INFORMATION WIS TION - 15 - 2.857
& lerary SEARCHES. 1878 ugizx INFO ARCHITECTURE FOR THE WEB . 4 - 4.0 DATABASE DESIGN - 6 - 3.775
i INFORMATION ANALYTICS - 8 -3.813
Science DATABASE DESIGN - 4 - 3.776 SOCIAL MEDIA MINING - 5. 3.94. DATABASE DESIGN - 4-3.76  INFO ARCHITECTURE FOR THE WEB -5 - 4.0

In fo rmatics TOPICS IN INFORMATICS - 12 - 3.875

TOPICS IN INFORMATICS - 4.- 3,67
DATABASE DESIGN - 4 - 3525

TOPICS IN INFORMATICS - 11 - 3,82

GATA SEMANTICS -4 - 3.95 SOCIAL MEDIA MINING - 5 - 3.945

TOPICS IN INFORMATICS = 10- 3.71

TOPICS IN INFORMATICS - 9 -3.625
TOPICS IN INFORMATICS - 16 - 3.52

Pr onsl . hm'u'lﬁlemUBbBlGDATA-!-&m

OFICE MIRFORAT O Tt BIG DATA APPLS & ANALYTICS -6 3.8 7opIGS IN INFORMATICS - 14 - 3.52
TOPICS IN INFORMATICS - 10 - 3.72 GRADUATE INTERNSHIP - 6 - 4.0

TOPICS IN INFORMATICS - 6 - 3.55

TOPICS IN INFORMATICS - 6 - 3.383
TOPICS IN INFORMATICS - 10 - 3.52

INDEPENDENT STUDY4NFORMATICS - 6 - 3.94

Empower students, teachers, and curriculum committee members to understand and discuss current and
desirable student cohorts, key course trajectories, or the (gatekeeper) role that specific courses play.

Vertically, courses are arranged into four groups based on the department offering the course. Within each vertical grouping, the
nodes are sorted by the total enrollment for the course with highest values on top. Node size encodes number of students enrolled;
node color denotes overall GPA for the course.



Science & Technology vs. Education/Training vs. Jobs

Katy Borner, Olga Scrivner, Mike Gallant, Shutian Ma, Xiaozhong Liu, Keith Chewning, Lingfei Wu and
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Science & Technology vs. Education/Training vs. Jobs

Katy Borner, Olga Scrivner, Mike Gallant, Shutian Ma, Xiaozhong Liu, Keith Chewning, Lingfei Wu and
James A. Evans

Study results are needed by:

Students: What jobs will exist in 1-4 years?
What program/learning trajectory is best
to get/keep my dream job?

Teachers: What course updates are
needed? What curriculum design is best?
What is my competition doing? How much
timely knowledge (to get a job) vs. forever
knowledge (to be prepared for 80
productive years) should | teach? How to
innovate in teaching and get tenure?

Employers: What skills are needed next
year, in 5 years? Who trains the best? What
skills does my competition list in job
advertisements? How to hire/train
productive teams?

What is ROl of my time, money, compassion?

JE :;’ ﬁ \
.’f Lt ~—

Jobs

Courses

Science &
Technology



Arthur M. Sackler

COLLOQUIA

OF THE NATIONAL ACADEMY OF SCIENCES

Modeling and Visualizing Science and Technology Developments
National Academy of Sciences Sackler Colloquium, December 4-5, 2017, Irvine, CA

Rankings and the Efficiency of Institutions

H. Eugene Stanley | Albert-Laszlé Barabasi | Lada Adamic | Marta Gonzalez | Kaye Husbands Fealing | Brian Uzzi | John V. Lombardi

Higher Education and the Science & Technology Job Market
Katy Borner | Wendy L. Martinez | Michael Richey | William Rouse | Stasa Milojevic | Rob Rubin | David Krakauer

Innovation Diffusion and Technology Adoption
William Rouse | Donna Cox | Jeff Alstott | Ben Shneiderman | Rahul C. Basole | Scott Stern | Cesar Hidalgo

Modeling Needs, Infrastructures, Standards

Paul Trunfio | Sallie Keller | Andrew L. Russell | Guru Madhavan | Azer Bestavros | Jason Owen-Smith

; ; o P Arthur M. Sackl . .
nasonline.org/Sackler-Visualizing-Science ' nurlﬂuaful l} Clarivate = Microsoft

OF Thel WATIOMAL ACADLMY OF
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Visual Analytics - IVMOOC



@ IVMOOC 2018

Information Visualization MOOC ivmooc.cnioinf Y

Register for free: http://ivmooc.cns.iu.edu



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

The Information Visualization MOOC
ivmooc.cns.iu.edu
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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).

Being able to “read and write” data visualizations is becoming as important as
being able to read and write text. Understanding, measuring, and improving
data and visualization literacy is important for understanding STEAM
developments and to strategically approach global issues.

16



Course Schedule

Part 1: Theory and Hands-On
e Session 1 — Workflow Design and Visualization Framework
* Session 2 — “When:” Temporal Data

* Session 3 — “Where:” Geospatial Data
* Session 4 — “What:” Topical Data

Information Visualization MOOC

Mid-Term e

=y
e

e Session 5— “With Whom:” Trees CNS s
e Session 6 — “With Whom:” Networks

e Session 7 — Dynamic Visualizations and Deployment
Final Exam

Part 2: Students work in teams on client projects.

Final grade is based on Homework and Quizzes (10%), Midterm (20%), Final
(30%), Client Project (30%), and Class Participation (10%).

17



LEVELS

Tasks

MICRO: Individual Level
about 1-1,000 records
page &6

TYPES

Statistical Analysis

page 44
. Knowledge
e cartography
_'_ . page 135
WHEN:
Temporal Analysis
page 48 Visualizing
_ decision-
4 making
+— processes
— page 95
:-‘—’T,L ]
WHERE:
Geospatial Analysis
page 52 cell phone
= — J usage in
f 1?\/ Milan, raly
T " page 109
\u\l/rflg
_WHAT: . Evolving
Topical Analysis patent
age 56 holdings
Pag = .: of Apple
_-- = Compauter,
= Inc. and
e s & el b “ Jerome
TECh nOIO'gy el Lemelzon

beisn Reseanchne T e I -TeCEo

WITH WHOM:
MNetwork Analysis
page 60 T y world
2 Finance
Corporation
network
page 87

MESO: Local Level
about 1,001-100,000 records
page 8

Productivity
- of Russian
g lifa sciencas
research
i teams
=y F s page 105

EIERT

ey avents

in the
development
of the video
tape recorder
page 85

wictorian
poetry in
Europe

page 137

Evolving

journal
networks in
nanotechnology
page 139

Electronic and
new media art
networks
page 133

MACRO: Global Level
more than 100,000 records
page 10

e Ll

Swciarr and Sucicty in Equlibnium
Mumber
= 1 of scientists
e versus
-1 § o population
i and RED costs
T / © wersus GMP
== e 103

Increased
travel and
communication
speeds

page 83

Ecological
footprint of
countries
page 99

Product space
showing
CO-EXpOrt
patterns of
countries
page 93

world-wide
scholarly
collaboration
networks
page 157
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Needs-Driven Workflow Design

DEPLOY
' Validation
: <€
k ) Interpretation
Stakeholders Visually
encode
l data
Types and levels of analysis determine I
data, algorithms & parameters, and Overlay
deployment data
Select
visualiz.
Data % —*% — type
READ ANALYZE VISUALIZE
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Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement
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Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement


Visualization Framework

Insight Need Types
page 26

» categorize/cluster
- order/rank/sort
- distributions
{al=o outliers, gaps)
= COMParsons
- trends
{process and time)
- geospatial
» COMmpositions
(also of text)
- correlations/relationships

Data Scale Types
page 28
« nominal
- ordinal

- interval
« ratio

Visualization Types
page 30

« table

- chart

- graph

- map

« network layout

Graphic Symbol Types
page 32
» geometric symbols
point
line
area
surface
volume
- linguistic symbols
text
numerals
punctuation marks
» pictorial symbols
images
icons
statistical glyphs

Graphic Variable Types
page 34
- spatial
position
- retinal
form
color
optics
motion

See Atlas of Science: Anyone Can Map, page 24

Interaction Types
page 26

« overview

- ZOOM

- search and locate

- filter

- details-on-demand
- history

- extract

= link and brush

» projection

- distortion
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Q type – when where 
Q level – micro to macro
Read = download, survey
Analyze = preprocess (annotate, clean, interlink, unify names, extract networks)
Iterative refinement


Graphic Variable Types Versus Graphic Symbol Types

Geometric Symbols
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Graphic Variable Types Versus

Graphic Symbol Types

Geometric Symbols

Point

Line

Area

Surface

Volume

Linguistic Symbols
Text, Numerals, Punctuation Marks

Pictorial Symbols
Images, Icons, Statistical Glyphs

quantitative

e

y Text

‘

5 y quantitative
z quantitative i3 z z L] e E L]
size quantitative
See Ely ion M, See 51 ed Relief Map, See Proportional Symbol See Heights of the P il
e RN | s | B | N
Shape == o ol
NA H ! i ; ® A + o 9 ° l . ' W e T Tt Ter  fext . See st e n s Angeles
Rotation quantitative o “
5 ¥ S
e " | / / — E 8 9 ¢ ¢ - ->- - \ ‘ B - - [ | 28 o e e ‘ alive) PO deac)
5 -
| Curvature \M P D < < & & =
"A LY S S S | i 8 000006
= = - w '
z Angle \M P D Some table cells are left blank to encourage T ot B .
3 NA future exploration of combinatians ext  fex N
Closure quantitative P D R L
Lomoem ol 0L lO0 006
4 L v A
Value quantitative
= ] |- - - - - eees RN
2| e -
2 eeecs e e - - - B PP ) e Tex Texr Ted Tex felive) (deach
saturation qua
e & o0 0 00 A A e .- _' - - - - € ext  Text Text (shallowiwater)  Jg (deep water)
Geometric Symbols Linguistic Symbols Pictorial Symbols
Point Line Area Surface Volume Text, Numerals, Punctuation Marks Images, Icons, Statistical Glyphs
s — T [
1) [
o B7373 1
Granularity quantitative 7 }7’72
7777 7l/ 4
] x| T
, quantiative . -
Orientation N % = [eey See Feld Vectors ot
& LIS Random Positions, page 51
Gradient quantitative 12227 .
i, . FEE M
A5
HH' MV 7 A A s | 33333 AEERR F i)
Blur quantitative
EERRRERRR T Tt Tet Tet T 0O 0 0
3
s
H [l — P
esess00000 I | | | | | | I || || Tt Text Tex Text Text | (0) (@]
5
E shading quantitative
ooooo.oc.‘|||||||||l“‘ !'----.'...T&XI Test Text Text Tm@@@@
Stereascopic Depth [EET Paintin Linein Aeeain Surface in Volume in Textin Iconsin
foreground background | foreground background | foreground background || foreground backgreund | foreground background | foreground background | foreground background
Spead quantitative B B
b e e b e e e - SR OO OO O OO OO O
< | velociy quantitative - . .C
; N o e e eyl BWW OO0, 000 00000
Rhythm M Blinking point Blinking line Blinking area Blinking surface Blinking volume Blinking text Blinking icons
slow fast | slow fast | slow fast || slow fast | slow fast | slow fast | slow fast




Learning Analytics



€9 wooe

Learning Analytics

Empowering Teachers: How to make sense of the activities of
thousands of students? How to guide them?

Empowering Students: How to navigate learning materials and
develop successful learning collaborations across disciplines and
time zones?

Empowering Researchers: How do people learn? What
pedagogy works (in a MOOC) and when?

Empowering MOOC Platform Designers: What technology helps
and what hurts?



@ IVMOOC

Visualizing IVMOOC Data

Data was collected from different sources:

1,901 students registered via GCB (1215 male/557 female)
52,557 slide downloads from our server

18,893 video views via YouTube

193 accounts made 730 tweets

134 students took 183 exams in GCB

674 remarks on 215 different forum threads in Drupal

64 students submitted projects via Drupal
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Female IVMOOC Student Activity

1215 male students
557 female students
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Student Client Projects: All Interactions

Scokt
Jim True Mdinist Katei h
P kruminas ejfrenc
® steve Layton
®Eornie Layton Cari
Abhishek chinchalkar aneyg
L Olga.skp
o ) Nifinnath&7 @ Lollipopenator
Telekiexpe
Davidedwardhubbard | Akelchenke
Gamenta 9
Anouk.lang
Shrouta
Aszyntk
Ld.wroyer ® Alkisths Spoppesnp
Subhdax @ Kata hartman
@ Matiia dellalibera
Cifreitag .
Sandra.m.chung Sjeganat
Khaldoon2300
®nmaoe ¢ necdhathleen ® Gabriclharp
@ uda =mith
Ahwrerhana

@ Marianocecowski
Christos.ellinas
Twy. bethard

Marirossman

9 Mjstamper
@ Cns center

Mahathey.pavan

Danielle Carmeo.dicgo
Dyadyul O Wikewidnermoos
Chantal.melser

Michael Ginda i
o Mafar-maryam

Bakkercaitlin
| aura Ridepour

Perezpaulam
® Nwilairat

Edward_kok

© Miles.andrewss

Hanamnhi .Kaly_cns i
@ tichael Boyles Alexandra.arshanskaya ® Eiwink Toli-mikell
Mark_appelman Anshul.an Ficsiarhazagpunt Infro.j.z @ Tarazee
knowles Tomsie ® Terinthanas Gloriajimenezz ® Aarti birdi123

Hg.carmen.hk
L)

. Jon D.pattersla . Lok
anowiecki

Camasl Sarahwebber

© Tassia Gniady Kristina simacek

Simon.duff
@ Hunes sus

Annpriestley Paula.refreitas

Fabiorodrigues. foto

Schand
W Gabrielzh olguan

Sameer Ravi

Ajeyases

Zhichao Huo

IVMOOC

Joane beaudain
. Benard

Lendono. daniel
Michaelbusfield

Janningn

Nodes

Previous experience with information visualization
@ Tom.smith

No response
Very Low
Low

B Medium
B High

. Instructors
Edges

Direct communication via Twitter
Group membership



IVMOOC

Student Engagement and Performance

Learning Analytics

IVMOOC 2015 Student Group Engagement and Scores
Pre-Course Week 1 Week 2 Week 3 Week 4 Midterm Week 5 Week 6 Week 7 Week 8 Week 9 Final Curr. Score

Z637-29374 33.01% 52.91% 49.89% 59.22% 50.89% 82.56% 65.04% 49.99% 39.59% 61.63% 54.91% 82.25% 82.4%
Z637-32593 25.08% 54.54% 43.58% 50.67% 53.63% 77.67% 65.7% 59.48% 52.19% 65.71% 47.27% 72.59% 75.13%

Z637-33781 29.33% 55.38% 49.26% 62.18% - 85% - - 55.56% 57.6% 45.69% 70.89% 77.94%

IVMOOC 2015 Student Group Engagement for Midterm

Midterm Final Curr. Score  Overall Engagemerﬁ Legends

Student 198 85.33% 30.34% Engagement Score
Student 210 84% 33.91% Inactive Active Very Active F D C B A

55.89%

34.92%

The heat map visualization is a representation of student engagement (magenta to blue
color scale) and performance (red to green color scale) throughout a course. The

Student 242

0% 25% 50% 75% 100% 0% 60% 70% 80%  100%
Student 265

59.86% Description

Student 216

Student 257
visualization has two levels. The top level provides an overview of engagement and
performance for groups of students, while the bottom level provides a detailed break out
of student engagement statistics for individuals with an identified group.

Student 264

85.33%

Student 262

Custom interactive visualizations of IVMOOC student engagement and performance data,
explore functionality online at http://goo.gl/TYixCn
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Figure 1: Analysis types vs. user needs.

Emmons, Light, and Borner. "MOOC Visual Analytics: Empowering Teachers, Students, Researchers, and Developers of
Massively Open Online Courses". Journal of the Association for Information Science and Technology (in press).

(Ho et al.) - (Ginda, 2014)
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Data Visualization Literacy: Definitions, Conceptual
Frameworks, Exercises, and Assessments

Katy Bérner', Andreas Bueckle!, Michael Ginda'

'Indiana University

Submitted to Proceedings of the National Academy of Sciences of the United States of America

In the information age, the ability to read and construct data
visualizations becomes as important as the ability to read and
write text. However, while standard definitions and theoretical
frameworks to teach and assess textual, mathematical, and visual
literacy exist, current data visualization literacy (DVL) definitions
and frameworks are not comprehensive enough to guide the
design of DVL teaching and assessment. This paper introduces a
conceptual framework (DVL-FW) that was specifically developed
to define, teach, and assess DVL. The holistic DVL-FW promotes
both the reading and construction of data visualizations, a pairing
analogous to that of both reading and writing in textual literacy
and understanding and applying in mathematical literacy. Specifi-
cally, the DVL-FW defines a hierarchical typology of core concepts
and details the process steps that are required to extract insights
from data. Advancing the state of the art, the DVL-FW interlinks
theoretical and procedural knowledge and showcases how both
can be combined to design curricula and assessment measures for
DVL. Earlier versions of the DVL-FW have been used to teach DVL to
more than 8,500 residential and online students, and results from
this effort have helped revise and validate the DVL-FW presented
here.

Data visualization | literacy | assessment | learning sciences

PNAS, 2019

measurement, and estimation,” as well as an “understanding of
ratio concepts, notably fractions, proportions, percentages, and
probabilities” (6). PISA defines it as “an individual’s capacity to
formulate, employ, and interpret mathematics in a variety of
contexts,” including “reasoning mathematically and using mathe-
matical concepts, procedures, facts and tools to describe, explain
and predict phenomena.” PISA administers standardized tests for
math, problem-solving, and financial literacy (7). The PISA 2015
Draft Mathematics Framework (8) explains the theoretical under-
pinnings of the assessment, the formal definition of mathematical
literacy, the mathematical processes which students undertake
when using mathematical literacy, and the fundamental mathe-
matical capabilities that underlie those processes.

Visual literacy was initially defined as a person’s ability to
“discriminate and interpret the visible actions, objects, and sym-
bols natural or man-made, that he encounters in his environment”
(9). In 1978, it was defined “as a group of skills which enable
an individual to understand and use visuals for intentionally
communicating with others” (10). More recently, the Association
of College and Research Libraries (ACRL) defined standards,
performance indicators, and learning outcomes for visual literacy
(11, 12). In the academic setting, Avgerinou (13) developed and
validated a visual literacv index bv runnine focus erouns of visual

https://www.pnas.org/content/early/2019/01/29/1807180116
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Next Generation IVMOOC

EONS e

Instructor: Victor H. Yngve Distinguished
Professor Katy Borner & CNS Team, ISE, SICE, IUB

Duration: 6 weeks x 5 hours = 30 hours (3 CEUs)

Format: Online | Theory and Hands-on
Instruction, Concept Questions, Graded
Assignments, Case Studies, Discussions

Next Run Starts: March 25, 2019

Covers:

Temporal, geospatial, topical (linguistic), network
analyses and 60+ visualization types

Tools: Tableau, Gephi, Bl,

Industry case studies such as

*  Acting on customer complaints data.

* Improving communication/traffic flows.
* Understanding web page usage.

*  Visualizing online shopping behavior.

*  Optimizing supply chains.

*  Reducing customer/supplier churn.

*  Monitoring emerging R&D areas.

*  Workforce development planning.

IVC MOOC
Data Visualization Essentials

Wask&
Visualizing Framework & Workflow Design

https://visanalytics.cns.iu.edu




COMPUTING, AND ENGINEERING

‘ INDIANA UNIVERSITY
CNS Network Science Center el W' scHOOL OF INFORMATICS,

Visual Analytic

Certificate

N Advance your skills in one of the most in demand careers through this
online course focused on understanding and creating data visualizations that
translate complex data into actionable insights.

Register: tinyurl.com/VACRegister

Learn from Experts Evolve Yourself Make a Difference
Connect with industry professionals Gain forever knowledge and skill-up in Embrace data-driven decision-making
and leading researchers. powerful data visualization tools. in your personal and professional life.

https://visanalytics.cns.iu.edu



Next Generation IVMOOC

Systematic study of how different student cohorts learn best—using
Mechanical Turk formal user studies, e.g., to optimize horizontal transfer:

Table Graph Map Network
Columns by rows Xx-y coordinates Latitude/ Local
linear/log scale longitude similarity

column row

X y
0 3
2 Tl |
4 19 B =7 & 5 4 A-2-30 0 2 3 4 3 & T B
6 27 '
8 35 |
cell
- ->

Horizontal Transfer



Scaffolding

Next Generation IVMOOC

Systematic study of how different student cohorts learn best—using
Learning Analytics to optimize scaffolding and learning trajectories:

A

4 Insights b Report
Trends, clusters, outliers P InSightS
Interactivity .
Zoom, filter, details-on-demand .
Do select best type(s) of

Graphic variables G hi iabl
Position, color, size, shape code rap IC Variabies

P \ Graphic symbols

Graphic symbols . . g
» Visualizations

Geometric, linguistic, or pictorial

Visualizations
Table, graph, map, network

Workflow Design

Given

Insight Needs & Data 3 ./ Data & Insight Needs
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Conference
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SciELO 15 Years Conference

B} Our Products

S/ | Watch Katy Borner's
full presentation from
TEDxBloomington

Successful VMOOC
will be offered again
. inJanuary of 2014

< We work closely with
) clients to provide
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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: hitp://www.facebook.com/mappingscience
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