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How can we communicate the beauty,
structure, and dynamics of science to a
general audience?
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The Structure of Science

The Social Sciences are the smallest and
maost diffuse of all the sciences. Psychology
serves as the link between Medical SCIEHGES
(Psychiatry) and the Social Sciences. 5
serves as the link with Computer Smcnnc
and Mathemalics

Psychiatry ‘Neuroscience

Radiology

General
Medicine

Medical Treatments:

The Medical Sciences include broad therapeutic =
studies and targeted areas of Treatment (e.g. central
nervous system, cardiclogy, gastroenterclogy, etc.)
Unlike Physics and Chemistry, the medical disciplines
are more spread out, suggesting a more multi-
disciplinary approach to research. The transition info
Life Sciences (via Animal Science and Biochemistry)
is gradual

The Structure of

& immuniology

is our starting paint, the purest of all sciences. It lies at the outer edge of the map.
and are applied sciences that draw upon
knowledge in Mathematics and Physics. These three disciplines provide a good example of a
linear progression from one pure science (Mathematics) to another (Physics) through multiple
disciplines. Although applied, these disciplines are highly concentrated with distinct bands of
research communities that link them. Bands indicate interdisciplinary research

Research is highly concentrated in and

These disciplines have few, but very
distinct, bands of research communities that link
them. The thickness of these bands indicates an
extensive amount of interdisciplinary research,
which suggests that the boundaries between
Physics and Chemistry are not as distinct as one
might assume.

The Life Sciences, including Biology and
Jiochemistry, are less concentrated than
Chemistry or Physics. Bands of linking
research can be seen between the larger
areas in the Life Sciences; for instance
between Biology and Mic ogy, and
between Biology and Environmental Scie
Biochemistry is very |merestmg in that it
is a large discipline that has visible links
to disciplines in many areas of the map,
including Biclegy, Chemistry, Neuroscience,
and General Medicine. It is perhaps the
most interdisciplinary of the sciences.

Infectious Disease

‘We are all familiar with traditional maps that show the relationships between countries, provinces,
states, and cities. Similar relationships exist between the various disciplines and research topics in
science. This allows us to map the structure of science.

One of the first maps of science was developed at the Institute for Scientific Information over 30
years ago. [t identified 41 areas of science from the citation patterns in 17,000 scientific papers.
That early map was intriguing, but it didn’t cover enough of science to accurately define its structure.

Things are different today. We have enormous computing power and advanced visualization

software that make mapping of the structure of science possible. This galaxy-like map of science

{left) was generated at Sandia National Laboratories using an advanced graph layout routine (VxOrd)
from the citation patterns in 800,000 scientific papers published in 2002, Each dot in the galaxy
represents one of the 96,000 research communities active in science in 2002, A research community

is a group of papers (9 on average) that are written on the same research topic in a given year. Over
time, communities can be born, continue, split, merge, or die.

The map of science can be used as a tool for science strategy. This is the terrain in which
organizations and institutions locate thei ic capabilities. Additional information about the
ientific and econor mpact of each research community allows policy makers to decide which

areas to explore, exploit, abandon, or ignore.

We also envision the map as an educational tool. For children, the theoretical relationship between
areas of science can be replaced with a concrete map showing how math, physics, chemistry, biology
and social studies interact. For advanced students, areas of interest can be located and neighboring
areas can be explored.

Nanotechnology

Most research communities in
nanotechnology are concentrated in
and
Howewver, many disciplines
in the Life and Medical Sciences also
have nanotechnology applications.

Proteomics

Research communities in proteomics

are centered in Biochemistry. In addition,
there is a heavy focus in the tools section
of chemistry, such as

The balance of the proteomics
communities are widely dispersed among
the Life and Medical Sciences.

Pharmacogenomics

Pharmacogenomics is a relatively new
field with most of its activity in Medicine
\ also has many communities in

nistry and two communities in
lhe Social Sciences.

Science - Kevin Boyack, Richard Klavans - 2005




— 1l | =8 | >
April, 2005: 101st Annual Meeting of the

Association of American Geographer, Denver, Colorado.



Presenter
Presentation Notes
Jan 2005: create an exhibit. 10 years, 10 iterations
Not yet tenured – bad idea.



; ', 05: 101st Annual Meeting
ﬁ merican Geographer, Dg



Presenter
Presentation Notes
Jan 2005: create an exhibit. 10 years, 10 iterations
Not yet tenured – bad idea.





Presenter
Presentation Notes
Kids maps, globes, ID





Debut of 5% Iteration of the Mapping Science Exhibit at MEDIA X in
2009 at Wallenberg Hall, Stanford University.
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Science Maps in “Expedition Zukunft” science train visited 62 cities in 7 months.
Opening on April 237 2009 by German Chancellor Merkel




12-Tokyo-Worldprocessor

Ingo Gunther's Worldprocessor glob esign on display at the Museum of

Emerging Science and Innovation in Tokyo, Japan.



Places & Spaces Digital Display in North Carolina State’s Immersion Theater
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Exhibit Advisors =
and Ambassadors
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kristinolmes - Apr 30
Excited for @cnscenter Places&Spaces at @galterlibraryl @katycns
[@NUCATSInstitute #unpackingcrates #viz
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Places & Spaces at Northwestern University
May 14 - September 23, 2015



Places & Spaces
Exchibit at the
David J. Sencer
CDC Museum,
Atlanta, GA

January 25-June
17, 20160.

......

CDC Opening Event: Maps
of Health

Tutorial and Symposium
February 4-5, 2016

......
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Places & Spaces Exhibit at Vanderbilt University, Nashville, TIN.
January 23-April 23, 2017 http://scimaps.org/vanderbilt
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http://scimaps.org/vanderbilt
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10 iterations over 10 years
equal

10 x 10 = 100 maps!
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I e Forecasting Large Trends in Science
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Maps of Science: Forecasting Large Trends in Science - Richard Klavans, Kevin Boyack - 2007
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Europe Raw Cotton Imports in 1858, 1864 and 1865 - Chatrles Joseph Minard - 1866



—elmpact or Air Travel on Global Spread of Infectious Diseasese—

14th Century: Black Death
: S

Epidemic spreading pattern
changed dramatically after the
development of modern
transportation systems.

In pre-industrial times disease spread was mainly a
spatial diffusion phenomenon. During the spread of
Black Death in the 14th century Europe, only few
traveling means were available and typical trips
were limited to relatively short distances on the time
scale of one day. Historical studies confirm that the
disease diffused smoothly generating an epidemic
front traveling as a continuous wave through the
continent at an approximate velocity of 200-400
miles per year.

21st Century: SARS

The SARS outbreak on the other hand was

characterized by a patched and heterogeneous
spotiotemporal pattern mainly due to the air
transportation network identified as the major channel
of epidemic diffusion and ability to connect far apart
regions in a short time period. The SARS maps are
obtained with a data-driven stochastic computational
model aimed at the study of the SARS epidemic pattern
and analysis of the accuracy of the model’s predictions.
Simulation results describe o spatio-temporal evelution
of the disease (color coded countries) in agreement with
the historical data. Analysis on the robustness of the
model’s forecasts leads fo the emergence and
identification of epidemic pathways as the most
probable routes of propagation of the disease. Only
few preferential channels are selected (arrows; width
indicates the probability of propagation along that
path) out of the huge number of possible paths the
infection could take by following the complex nature of
airline connections (light grey, source: IATA).

* Forecasts or THE Next Pandemic Influenza ¢

The central map represents the cumulative
number of cases in the world after the first | o
year from the start of a pandemic 3
influenza with Ro=1.9 originating in b
Hanoi (Vietnam) in the Spring.

Seasonale———————  Forecasts are obtained with
a stochastic computational
model which explicitly
incorporates data on
worldwide air travel and
detailed census data to

# cases

SPRING

USA

¢ | The US maps focus on the situation in the
US after one year, and show the effect of
changes in the original scenario
analyzed. Different color coding is used
for the sake of visualization.

simulate the global spread of
an influenza pandemic.

The modeling opproach
considers infection dynamics
[i.e., virus transmission,

onset of symptoms,
infectiousness, recavery, efc.)
ameng individuals living in
urban areas around the

waorld, and assumes that
individuals are allowed to |
travel fom one city to |
another by means of the |
airline fransportation i
network. |

Numerical simulafions
provide results for the
temperal and geographic
evolution of the pandemic
influenza in 3,100 urban
areas located in 220
different countries. The
model allows to study
different spreading
scenarios, characterized
by different inifial outbreak

Geographical e————

CHICAGO

CITIES

The model inlcudes the
worldwide air fransportation
network (source: IATA)
composed of 3,100 airports
in 220 countries and
E=17,182 direct connections,
each of them associated to
the corresponding
passenger flow. This dataset
accounts for 99% of the
worldwide iraffic and is
complemented by the census
data of each lorge
metropolitan area served by
the corresponding airport.

Additional spreading
scenarios can be obtained
by modeling different levels
of infectiousness of the virus,
as expressed in terms of the
reproductive number Ro,
representing the average
number of infections
generated by a sick person
in a fully suscepfible
population.

Intervention strategies
medeling the use of antiviral
drugs can be considered.
Two scenarios are
compared:

an uncooperative strategy in
which countries only use
their own stockpiles, and a
cooperative intervention

————sReproductive

Number (Ro)

————=s|ntervention
UNCOOPERATIVE

R
conditions, both o F 3
BUCHAREST . = 3 o |
geographical and seasanal, EE bl T 4 Time evolution of a pandemic starting in Hanoi af 3
i-— f 3 [Vietnam) in the Fall in the no intervention scenario.  ¥eaf K|
e » ¢ w # o w # w » Profiles of the fraction of infectious individuals in fime - - e .
Py (prevalence) are shown for some representative =
— countries (left) and cities (right). Two different values
=g e e t"':""'" 1 of the reproductive number are considered: Ro=1.5, i:: s 5
ol ] |-1"[ 2 BLE 1 consistently with the values shown for the US map sat L ]
o LY 4 (top right), and Ro=2.3, in order to provide the Funf El
 F e e e R ]

which envisions a limited

worldwide sharing of the
resources.

w ¥ # »  comparison with faster spreading. ER

Impact of Air Travel on Global Spread of Infections Diseases - Vittoria Colizza, Alessandro

Vespignani - 2007



HUMAN PERCEPTION
ABSTRACT
DATA

Abstract Data Virtual Environments
Data Mining

cognition

large  multi-attributed physiclogy

finding
patterns

sensory bias

sensol
intela(%nn

paramiing O

s
automated ata
mining
VIRTUAL intelligent tools ererini
ENVIRONMENTS data mining
O hurv\anI
perceptual
new user-interface = .\

hearing  haptics

technology

m{gga' iqmn?agtqn i information
sies INFORMATION Visiialiaon oot metaphors
DISPLAY metaphors

virtual
presse Qm Ol
human-computer worlds
bandwidth direct
| metaphors piatiorms

virtual
virtual real hybrid | I | ﬁ
worlds worlds temporal
metaphors
SOFTWARE CASE
MS-TAXONOMY consider consider
ENGINEERING STUDY, . hardware software
perceptualisation platforn
stack uidelines
abstraction market . i
finding A i for perception
" tradin| . 3D bar chart
architecture mmg guidelines g‘uidalinas for
structure S-Taxonomy
taxonomy . moving average
surface
technical uidepl;tnpls ”i‘é?lie'&’s ui?:;'nes |
iterative : for spatial r dirt r temporal
prototyping analysis metaphors metaphors metaphors bidAsk
landscape
task
analysis
haptic 3D
bar chart
MS-PROCESS . data display mapping m prototyping
. characterisation mapping spatial re tempora haptic moving
design metaphors metaphors average surface
quality quidelines 9
principles
summative formative auditory bidAsk
evaluation evaluation evaluation evaluation landscape

This map is dasigned fo show the interconnected

“tracks of thought” in a computer sclence thesis.* MS-GUIDELINES
“HV: Nesbilt Designing Wab-senscry Dispisys for Abatract Dita. FhD

Thests, Unwersily of Syaney. Syaney, Ausiialis. 2006,

Ph.D. Thesis Map - Keith B. Nesbitt - 2004



-

1930

1940

WEBER - 06 AN - 198

MATERIALS

MAGNETIC AND RECORDING

& BROW K - ROTAL COLL OF SEINCE FOR IRELAND,
HADFIELD -HELCA STEEL WOAR 3, BEFFMELD, U 1= 1900

HE ADDITIGN OF CEATAIN WETALS TO MON PRODUCED A FAMLY
T e A TENALS i eREARES P A
0 JUPERICR HANDLING PROFEATIES.

|
WOLSPREAD BTVESTIGATION OF
MASHETIC PROPERTIES.
WATURAL IRON OWIDES, MAGNETITE Fa,0,
TV b0 tx}

o witn Meanuaal
o'y

BLACK-BTL - 1920
EVOLVED FEEDBATK THEQRY

N

BLACK MTOUST, BOOE - BTL= 1832 - 34 Two
0 OEVELOMNT OF

CONTAOL THEOAT, L]

e WHOWLEDGE OF STRUCTURE GF
3 ANG PREPARATIONS OF PLASTICE
3 FOR FUTLAE TAPE DEVELGPMENT.

‘o’ nnu. ~USA- I
et A rEnT 7 LSA PATENT FOR

EARLY FEMOMANMETIC THEORY EVOLWED

- 1S
R0 “wrsTORESIS™ MAGNETIC
BMTH - USA- 888
- WVIBAGED THAT  MAGHE TICALLY 0 MATERIAL
e OULD B USED TO RECOAD COOE IMFORMATION.
- ~
-
- =~ ~
R -~
— ™
- -~ o .
PLULSEN-TELEPHONE CO. COPENHASEN =~ AT “—tnm
STEEL WINE FIRST USED FOR RECORDING. SEST
READILY AVAILABLE BUT FAG e BAHC Ui TATION,
IHELUBING TWiaTiG AND SaveLE TRACK MERTRCTIONS,

[T Lack oF
FLERIBALIT Y WD NERLABES WEIGHT .
wElSS - EY 1 GDGENGSHSCHE

CHIBSCHE HOCHEGUAE). ZUCH-180T

DEFOREST-UMITED WINELESS & T

INVENTED THE TRIGOE WACUUM TUBE
AMFLIFICATION OF WPUT MFORMA

HEATZ-WO

AR - ENGA A D, OIS - DR

EAmy wAELESs PROmAATION

Lamr wac,
oy - ﬁm.m..m -z

o e ———
PECEPTION OF CODD SGAALS BY e,
ME FREGUENCY OF THE WIRILESS WRvE

ZNETC MR DOULNED M
THRMS, o ATOME TERACTION FREQUENCY
o -wesTEAM ELEE 0O,
Fares e st EocaTED MODULATION
SAESENCE OF 1108 RANDE.
ENnARcEn B P
s 1920's| 7 CoLOBMITH-CE RY— 940
smue - e
u FEmmouABat TN or prrEmesT - TUL i ft e
b | MAGHETIC RECOADI am; LICATIONS. SCroT Ty = (830 . -,
FOLUGWING ADVENT OF AcoiTionadERID PROGUCING
ELEGTRGHI ey A TET RS ALLCWE D mEROVED AR
AnrL
p——— camson-auen L 40 TEL GO, ez
AEIEARCH RESULTIVG ' A mORtARL T i FEORIZED Thal NCREASE I SANOWGTH
UL ; g ETOP Wow 1938, o CoMPARED wiTH
SERMAN 1A DE MACHINE USING 17 ¢ MoGeLATION.
Mz ot oty
o WIRE AND 51 TAPE RECOMDERS i GENERAL ARUITRONS-COLISA Ui-FlD
seulLLEr cemuan <880 MARCON |- STILLE MACHINE UTED M BROADCAST BISEOVERED Low NOISE CHARACTERS

AL PROCESS MPROVEMENT ¥
PREPARATION OF MAGNETIC MATERIALS.

_AEG ~GER|

DEVELOPMENT CF R
MAGHE T

8 w5 pRECWIGN
ECAmICNL TN TRELAN S,

ToNTROL TrEeAT APFL
TO ROTATING MECHANISHS,

@ NONMISSION RESEARCH
A\ MSSION - ORENTED RESEARCH
B OEVELOPMENT AND APPLICATION

NOTE:
BTL=BELL TELEPHONE LABORATORIES
NRL = NAVAL RESEARCH LABORATORY
AEG= ALLGEMEINE ELEKTRIZITATS
GESELLSCHAFT

FIRST INTROOUETION OF HOMDGENEOUS
PLASTIC TAPE G THE MAGNETOPHON
AL
AEERASE (WPRO
SHALTO. A

DEVELOP MENT OF AMRAT=1ITHI - 4O
A TWD LAYER TAPE . -

D SmioE B WG TEco
THOOE OF IUFRCTURE. el

1930°
TERAL SCARNING
T MOTAT g s ACH.

B et EaTEneES,
SEWERAL LLECTRIC

mes
TAPE RECORGERS AVAILABLE
FOR INSTRUMENTA?

- (ALY -iwms
AL ANALYSIS GAVE ETAC
AVITACETME (W THE DEVELOPMENT

l THE VIDEQ TAPE RECORDER

| 1 1

STORME

TME 20ME PROGAAM WSTANT
PLisG L] mErLaY

FIG. 7. THE VIDEO TAPE RECORDER

Tracing of Key Events in the Development of the 1 ideo Tape Recorder

Narin - 1968

CROSEY - RCA COMMUNICATIONS MC. 1 T = 193681
PERFORMED EXTENSIVE RESEARCH ON FHASE AND
FREQUENC' MODUL ATION RESULTING 4

TECHMICAL PAPERS.

UIING AN F

Mr. G. Benn, Francis



Chemical Research & Development

Powers the U.S. Innovation Engine

mic Im

INVESTMENT IN CHEMICAL SCIENCE R&D

FEDERAL
GOVERNMENT

.

il $8 Billion

TAXES
.

$5 Billion

INDUSTRY FUNDING

$1 Billion

FEDERAL FUNDING

CHEMICAL
INDUSTRY

U.S. ECONOMY

$1B- $1B + $5 Billion
=45 YRS =] == 0.1] YEARS ==fe> 5 YEARS =
RESEARCH . DEVELOPMENT commpanzaion  GHEMICAL INDUSTRY

OPERATING INCOME

b————— 20 YEARS ———1

TIMELINE FROM CONCEPTION
TO COMMERCIALIZATION

The Council for Chemical

Research (CCR)
has provided the U.3. Congress and
governmeant policy makers with
important results regarding the impact
of Federal Ressearch & Development
(R&D) investments on U.S. innovation
and global competitiveness through
its commissioned 5-year two phase
study. To take full advantage of
typically brief access to policy
makers, CCR developed the graphic
below as a communication tool that
distills the complex data produced by
these studies in diract, concise and
clear terms.

The design shows that an input of
S1B in federal investment, leveraged
by $58 industry investrnent, brings
new technologies to market and
results in $108 of operating income
for the chiemical industry, 3408
growth in the Gross National Product
(GNP} and further impacts the US
economy by generating approximately
600,000 jobs, along with a return of
$8E in taxes. Additional details, also
reported in the CCR studies, are
depicted in the map to the left. This
map clearly shows the two R&D
investment cycles; the shorter
industry investment at the innovation
stage to commercialization cycle; and
the longer federal investment cycle
which begins In basic research and
culminates in national economic and
job growth along with the increase tax
ase that in turn is available for
investment in basic research.

Chemical R&>D Powers the U.S. Innovation Engine - The Council for Chemical Research - 2009



Maps that show

TRENDS

scimaps.org


Presenter
Presentation Notes
Cannot simply photograph. Need to construct.


Pulse of the Nation: U.S. Mood Variations Inferred From Twitter

All times are Eastern Standard Time (EST)

Mood Variations

A number of interesting trends can be observed in the data.
First, overall daily variations can be seen (first graph), with
the early morning and late evening having the highest level
of Second, geographic variations can be observed o

{second graph), with a significantly happier west coast that eanst

is consistently three hours behind the east coast = %0 200 1800 ¥ 01 0600 1200 1800

Time of Day (EST) Time of Day (EST)

=

Chigher is happier)

Weekly Variations

Weekly trends can be observed
as well. with weekends much
happier than weekdays.

(nigher is happier)

Sunday Monday Tuesday Wedneday Thursday Saturday

About the Data and Visualization

The plots were calculated using over 300 million tweets (Sep 2006 — Aug 2009) collected by MPI-SWS researchers, represented as preserving cartograms. The mood of each tweet was
inferred using ANEW word list (Bradley, M.M., & Lang, P.J. Affective norms for English words (ANEW): Stimuli, instruction manual and affective ratings. T. Technical report C-1, The Center for Research
in Psychophysiology, University of Florida). County area data was taken from the U.S. Census Bureau at http://factfindercensus.gov, and the base U.S. map was taken from Wikimedia Commons. User
locations were inferred using the Google Maps AP). and mapped into counties using Post@lS and U.S. county maps from the U.S. National Atlas. Mood colors were selected using Color Brewer 2

About Cartograms

A cartogram is a map inwhich the mapping variable (in this case, the
number of tweets) is substituted for the true land area. Thus, the
geometry of the actual map is altered so that the shape of each region
is maintained as much as possible, but the area is scaled in order to
be proportional to the number of tweets that originate in that region.
The result is a density-equalizing map. The cartograms in this work
were generated using the Cart software by Mark E. J. Newman.

Northeastern University HARVARD UNIVERSITY®
College of Computer and Information Science®
Center for Complex Network Research

httpffwww.ccs neu.edufhomefamislove/twittermood © 2010 Alan Mislove’, Sune Lehmann, Yong-Yeol Ann', Jukka-Pekka Onngla’, J. Niels Rosenquist®

14:00 _ 13:00

Pulse of the Nation - Alan Mislove, Sune Lehmann, Yong-Yeol Ahn, Jukka-Pekka Onnela,
and James Niels Rosenquist - 2010
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Microscopes & Telescopes vs. MACROSCOPES

The Infinitely Great

Telescope

i
'Tl: | 5

Visualize

Analyze

Microscope Macroscope

The Infinitely Small

Galaxies




@ MACROSCOPES FOR INTERACTING WITH SCIENCE

AcademyScope Mapping Global Society Charting Culture

loring the scientific landscay Local news from a global perspective 2,800 years of human history in & minutes

Iteration XI (2015): Macroscopes for Interacting with Science
http://scimaps.org/iteration/11







THE NATIONAL ACADEMIES PRESS D Top downloads

@ Agriculture

Top downloads
@ Behavioral and Social Sciences

@ Biography and Autobiography

. Biology and Life Sciences
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Education
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The News Co-occurrence Globe L ™ AR 0 CNCDOM SEREE
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An interactive visualization of how countries are mentioned together in the world's news media |' - ABOUT
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4 » Make Sense of Science

Smelly Maps HathiTrust Excellence Networks FleetMon Explorer

Charting urban smellscapes Storehouse of knowledge Publish or perish together Tracking the seven seas

Iteration XII (2016): Macroscopes for Making Sense of Science
http://scimaps.org/iteration/12




Four new macroscopes debut at Vanderbilt University:

1. Smelly Maps: Features a “smellscape” of 12 cities mapped by smell
using social media

2. HathiTrust: Highlights the diversity of publications collected in
digital form by HathiTrust.

3. Excellence Networks: Compares how research institutions, such
as Indiana and Vanderbilt universities, collaborate with one another.

4. FleetMon: Shows how the amount of shipping traffic that
navigates the Strait of Malacca compared to other major shipping
lanes of the world.

http://scimaps.org/vanderbilt



A visitor explores the macroscope kiosk at the Eskenazi Museum of Art at Indiana University.

Call for Macroscope Tools for the Places & Spaces: Mapping Science
Exhibit (2017) http://scimaps.org/call

Background and Goals

The Places & Spaces: Mapping Science exhibit is designed to open people’s hearts and minds to the value, complexity, and beauty
of maps of science and technology.

Drawing from across cultures and across scholarly disciplines, the Places & Spaces: Mapping Science exhibit demonstrates the 41


http://scimaps.org/call




@ IVMOOC 2017

Register for free: ./ /ivmooc.cns.iu.edu. Class started Jan 10, 2017.



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



http://cns.iu.edu/docs/publications/2016-emmons-jasist.pdf

Students’ Countries
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Proportional symbol map of the world showing the location of IVMOOC students from 2013
(blue) and 2014 (orange). Circles are area size coded by the number of students per country.



Student Final Score vs. Hours Watched
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Exam Scores by Question

IVMOOC

Midterm Scores by Question
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Student scores per question for midterm (left) and final exam (right) for IVMOOC 2014.



v ﬂ IVMOOC

Course Overview
Visualization Framework
Workflow Design
Introductiﬁn Week 1
Download, Install, and Visualize Data with Sci2
Legend Creation with Inkscape
Weekly Tip: Extending Sci2 by adding Plugins 1H

—
Welcome
Exemplary Visualizations
Overview and Terminology
Workflow Design

Burst Detection Week 2
Introduction
J——

Temporal Bar Graph: NSF Funding Profiles H
Burst Detection in Publication Titles
Weekly Tip: Sci2 Log Files H

IVMOOQOC Video Views

Overview and Terminology
Workflow Design
Color
Introduction Week 3
Choropleth and Proportional Symbol Map
Congressional District Geocoder H
Geocoding NSF Funding with the Generic Geocoder H
Weekly Tip: Memory Allocation H

IVMOOC video views in 2013
Cxmplary Viusizaton: (blue) and 2014 (orange)

Overview and Terminology

Workflow Design
Design and Update of a Classifcation System: The UCSD Map of Science
Comparison of Text and Linkage-Based Approaches Week 4
Introduction
Mapping Topics and Topic Bursts in PNAS =
Word Co-Occurrence Networks with Sci2 e
Weekly Tip: Removing Files from the Data Manager H=
Welcome
Exemplary Visualizations
Overview andgﬁrminology
Workflow Design
Algorithm Comparison Week 5
Introduction
Visualizing Directory Structures
Weekly Tip: Create your own TreeML (XML) Files
Welcome
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Overview and Terminology
Workflow Design
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Backbone Identification
Error and Attack Tolerance Week 6
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Introduction
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Welcome
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Hans Rosllngs Gapmlnder
Deployment
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Introduction
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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 2015 IVMOOC student engagement and performance
data, explore functionality online at http://go0.gl/TYixCn



http://goo.gl/TYixCn

Student Flows — STEM Academic Career Pathways

l Export to Excel ‘ | Reset ‘

Gender 8th Grade - Parent Education Planned Major - Completed Major

Gender 8th Grade Parent Education Planned Major Completed Major

College Graduate

D Did not finish High School
Female

High School Graduate

Non STEM

Non STEM

No STEM Career interest Masters

I PhD

Measuring and Visualizing STEM Pathways. NSF NCSE-1538763 Award (Adam Maltese,
Katy Borner) Aug. 15, 2015 - Jan. 2017.

Interactive web site: http://demo.cns.iu.edu/client/stem



http://demo.cns.iu.edu/client/stem
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Home Agenda Confirmed Speakers Organizers & Advisors Venue Register Contact

Government, academic, and industry
leaders discussed challenges and
opportunities associated with using

Modeling Science, Technology &

Innovation Conference
WASHINGTON D.C. | MAY 17-18, 2016 Computational models in STI

decision-making.

Conference slides, recordings, and

big data, visual analytics, and

report are available via
modsti.cns.ju.edu/report


http://modsti.cns.iu.edu/report

) NATIONAL ACADEMY OF SCIENCES

ABOUT THE NAS MEMBERSHIP PROGRAMS PUBLICATIONS MEMBER LOGIN

All Upcoming Colloquia

PROGRAMS
Arthur M. Sackler

COLLOQUIA

Awards

Koshland Science Museum

Cultural Programs Upcoming Colloquia
Sackier & olioquia Unless otherwise indicated, most Sackler colloquia are held at the Amold and Mabel Beckman Center, in Irvine, California.

» About Sackler Colloquia — :
Reproducibility of Research: Issues and Proposed Remedies

E ]

Upcoming Colloquia March 8-10, 2017; Washington, D.C.

Organized by David B. Allison, Richard Shiffrin and Victoria Stodden

miComplaid Collaghi Registration now open

Video Gallery
Science of Science Communication IIT

Connect with Sackler

§ November 15-16, 2017; Washington, D.C.
Colloguia

Organized by Karen Cook, Baruch Fischhoff, Alan I. Leshner and Dietram A. Scheufele
Registration will open May 2017

Give to Sackler Colloquia

Kavi Erontiers o Scienca Modelling and Visualizing Science and Technology Developments

December 4-5, 2017; Irvine, CA
Organized by Katy Borner, William Rouse and H. Eugene Stanley
Registration will open August 2017

Distinctive Voices

http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia

55


http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia/
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About Us Research Development Teaching Outreach Videos vents Connect With Us

We work closely with
clients to provide
custom-made data,
visualization, and
software solutions

B Research B Upcoming Events
- —= Open Data and Open Put your money filad Katy Borner attends
Code for Big Science where your citations 1 PIUG 2013 Northeast
of Science Studies are: a proposal for a Conference
new fundmg system 10.13  Katy Barner presents Mapping
(website accessed Science Exhibit at WSSF

9/05/13
) 10.15 Ted Polley & Google Team

B Development
present VMOOC at EDUCAUSE

& Behind the scenes of ~7 See some of the most

10.22 Katy Barner presents at the

the design and fascinating data CGELOD 15 Years Conference
development of .| visualizations
AcademyScope in the world.
B3 Our Products
S/~ Watch Katy Borner's Successful IVMOOC < s We work closely with
full presentation from will be offered again ( ) clients to provide
TEDxBloomington . inJanuary of 2014 custom-made data,

visualization, and
software solutions

All papers, maps, tools, talks, press are linked from http://cns.iu.edu
These slides ate at http://cns.iv.edu/presentations.html

CNS Facebook: http://www.facebook.com/cnscenter
Mapping Science Exhibit Facebook: http://www.facebook.com/mappingscience
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http://cns.iu.edu/presentations.html
http://www.facebook.com/cnscenter
http://www.facebook.com/mappingscience
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