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e Dec 09, 2015: Gerhard Klimeck, Michael Zentner, and Katy Borner
present at Engineering
Research Center Observatory Kick-Off Meeting, Washington, DC.

e Dec 12, 2016: Katy Borner presents
at
, Arlington, VA.

e June 1, 2016: Katy Borner presents ERC Observatory Visualizations


http://cns.iu.edu/docs/presentations/2015-borner-erc-kick-off.pdf
http://cns.iu.edu/docs/presentations/2016-borner-nano.pdf
http://www.nseresearch.org/2016/
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Goal, Use Cases, Users, Data, Visualizations



Engineering Observatory: Goal

Facilitate near real-time monitoring of Engineering Research Centers (ERCs) in support of
better-informed resource allocation, priority setting, and evaluation.

Relevant data streams comprising publications, patents, funding, scientific datasets, code
will need to be federated.

Data mining and visualization web services will be provided for different stakeholders (NSF
staff, researchers, students) to increase their understanding of temporal, geospatial,
topical, and network patterns and trends in engineering.

This collaborative work with the nanoHUB team at Purdue University is funded by NSF,
Dec 15— Nov 17.
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Engineering Observatory: Use Cases

Use Cases:
e Day-to-day operations
e Strategic decision making

e Prepare for site visits

Initial Power Users:

e Mehmet Ozturk, Nanosystems ERC for Advanced Self-Powered Systems of Integrated
Sensors and Technologies (ASSIST)

e Paul Westerhoff, Nanotechnology Enabled Water Treatment Systems (NEWT)

e Greg Carman, Nanosystems ERC for Translational Applications of Nanoscale Multiferroic
Systems (TANMS)
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Engineering Observatory: Data & Visualizations

Data
e Planned: Annual progress reports—data cannot be extracted in high quality algorithmically
e Currently: nanoHUB data + bibliography files

e Future: Scholarly Database and IUNI WoS data at |U; data collected in machine-readable format
by ERCs

Visualizations

e Evolving collaboration networks obtained from bibliography files, network layout or overlaid on
geographic map

e Evolving expertise profiles; overlaid onto the UCSD map of science
e Others TBD.

CNS
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Importing Data https://labl.pharmahub.aws.hubzero.org/erc-citations

You are here:

Drag BibTeX files here

assist-cumulative-April2017.bib 272 entries
Author disambiguation helper

©® If you find when visualizing your citations that the same author is represented by multiple

variations of their name, you can use this search to find all the variations and choose a
canonical form for them.

Check all ‘ Check none

(1 Adams, J. J. ] citations

[ Adams, Jacob J. ! citations
[ | Adelegan, O. 2 citations

| Adu, Kofi 2 citations

[ 1 Agcayazi, T. 3 citations

[ Agrawal, N. [ citations

1 Agrawal, Richa I3 citations
[ Ahmadivand, A. ! citations
1 Aitken, R. 2 citations

|| Akella, D. [ citations

[ Albe, Virginie ! citations

-

Click above or type to choose preferred format... | Combine selected names

Citations
InProceedings — 2013 IEEE SENSOERS Atomic Layver Deposited TiO2 thin films for envir tal gas
Mills, S. |
Female Male |
| — 1

€CNS


https://lab1.pharmahub.aws.hubzero.org/erc-citations

Curating Data

After the file is loaded, brief summaries will be shown for Name disambiguation: If the same author
?al(l:h Zr)trg.l Yo_u ma}/ cliick any en_try t? ehxpand it and give a is represented by multiple variations of
ull, editable view of the properties of that entry their name in the visualization, use the
Here, one should make sure that fields that are pertinent to “Author Search” feature to find all
the visualizations being performed are correct and variations and choose a canonical form for
consistent across entries.
them.
LLLLLLLLL Sex: User is provided the choice to select
T ——" . either Female, Male, or Unreported.

Role: User is able to select the role of each
author, e.g., Student, Staff, Postdoc.

Geolocation: The location field accepts

several types of input including city names
and zip codes. After entering that
information, either press ‘Enter’ or move
on to the next field and in a few seconds
the field will reflect whether geocoding
information was found, turning green for
success and red for failure.




Downloading and Visualizing Data

At the end of the page there are buttons to download changes as BibTeX or to launch a number of visualizations
that highlight different aspects of the data.

Article — European Physical Journal-Special Topics Theoretical and technological building blocks for an innovation accelerator
van Harmelen, F. and Kampis, G. and Borner, Katy and van den Besselaar, P. and Schultes, E. and Goble, C. and Groth, P. and Mons, B. and Anderson, S. and Decker, S. and
Hayes, C. and Buecheler, T. and Helbing, D.

Article — Journal of Informetrics Approaches to understanding and measuring interdisciplinary scientific research (IDR): A review of the literature
Wagner, C. S. and Roessner, J. D. and Bobb, K. and Klein, J. T. and Boyack, K. W. and Keyton, J. and Rafols, 1. and Borner, Katy

Article — Scientometrics Mapping interactions within the evolving science of science and innovation policy community
Zoss, A. M. and Borner, Katy

Download BibTeX

Visualize 29 journals using map of science

Visualize author geolocation network

Visualize co-authorship network

\Visuahizations open 11 a ne window ensc ~ ave enabled nopuins tor the huib
YioUdilsdalVilo VLD 111 o LIWY VP LLIVIUVY . dlolil e WAL LIGA Y A A LLAUVLME PV VPO VL WD IV
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Co-Author Visualization — Network Layout

Each node in the figure represents an author, and author node area size scales with the number of publications. Author
nodes with three publications or more are labelled by the author’s name. Two authors are connected if they have
authored a publication together and link width scales with the number of joint publications between those authors.
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https://nanohub.org/citations/curate

Co-Author Visualization — Geomap (Forthcoming)
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Expertise Profile Visualization -- UCSD Map of Science

Maps of science can be used to explore, understand, and communicate the expertise profiles of institutes or nations; to
chart career trajectories; to identify emerging research frontiers. They allow us to track the emergence, evolution, and

disappearance of topics and help to identify the most promising areas of research.
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NEWT (new ERC) ASSIST (most pubs are in Chem, Mech & Civil Eng,
EE and CS, Math and Physics)

Chemistry Chemistry
Math & Physics O Math & Physic O
o . C o _ ;

Infechioys/Disease
Medical Specialties

Map contnued on ng

Infeclieus /Disease
Medical Specialties
Biology

o
Earth Sciences Earth Sciences

2008 The Regents of the Universty of Califomnia and Scilech Strategies.

2008 The Regents of the Universty of Califomia and Scifech Strategies.
Map updated by SciTech Strategies, OST and CNE in 2011.

Map updated by SciTech Strategies, OST and CNS in 2011,

TANMS (most interdisciplinary, Nature paper)
Legend

Circle area: Fractional Journal Count

Chemistry
Math & Physics =
: How To Read This Map
ZO“,'-' e The UCSD map of science depicts a network of 554 subdiscipline nodes that
8 . infe coug Disease. _ ~ are aggregated to 13 main disciplines of science. Each discipline has a distinct
R FESREC T color and is labeled. Overlaid are circles, each representing all records per
T unique subdiscipline. Circle area is proportional to the humber of fractionally
assigned records. Minimum and maximum data values are given in the legend.

2008 The Regents of the University of Califomia and Scifech Strategies.
Map updated by SciTech Strategies, OST and CNS in 2011

CNS
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Visualizations Used in ERC Annual Reports
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NEWT Report

i e sy

Figure A. NEWT Year 1 and Year 2 network-based co-authorship map illustrating
publication collaborations. Credit: Cyberinfrastructure for Network Science Center,
University of Indiana

Translational Research Awards
Translational research has begun to ramp up in Year 2, below we summarize some
highlighted outcomes from those projects.

We investigated membrane fouling mechanisms in Cambrian’s hybrid membrane

bioreactor-ion exchange membrane process for winery wastewater treatment applications,

evaluated and developed fouling control strategies. The recommended fouling control
strategy will be used by Cambrian in its full scale system operation.

We collaborated with the nanophotonics materials team at Luna Innovations Inc. to
develop and evaluate new photothermal nano materials that can improve the
photothermal efficiency of the MD membrane. Titanium nitride nanoparticles, mixture of
carbon black and titanium nitride. and carbon coated titanium nitride were evaluated both
in suspension and membrane coatings. The Phase (II) proposal was submitted in April for

CNS

The figures below show the evolving NEWT collaboration network based on co-
authorship extracted from bibliography files (Figure A). Legends are included in
the bottom-left of each visualization to explain the sizing of author nodes and
collaboration links. Each node represents an author, and author node area size
scales with the number of publications. Author nodes with two publications or
more are labelled by the author’s name in the top visualization, while author
nodes with three publications or more are labelled on the bottom visualization.
Two authors are connected if they have authored a publication together and link
width scales with the number of joint 26publications between those authors.
Note that size coding differs for the two visualizations.

Network layouts differ structurally as each is spatially optimized for each of the
two periods. The network on top shows the 78 authors that published 15
publications in 2015/2016. Note that one publication has 16 authors resulting in
a so-called fully connected clique network that is connected to other
subnetworks via Pedro J.J. Alvarez. The network below shows 173 authors that
published 48 journal articles in 2016/2017. Comparing the two visualizations
reveals that NEWT impact in terms of authors and publications has increased
considerably—there are about more than twice the number of authors
publishing almost four times more publications within 2016/2017 than in
previous years. Plus, there are many larger subnetworks that are more
interlinked—showcasing intense collaboration and communication. Authors like
Pedro J.J. Alvarez, Jorge Gardea-Torresdey, and Paul Westerhoff have not only
many publications to their credit but they also interconnect different
subnetworks—effectively serving as gatekeepers. Thickness coding of lines
supports the identification of major collaboration (and most likely
communication) pathways in this rapidly evolving professional network.

17



NEWT Reporting Year 1
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NEWT Reporting Year 2 :
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TANMS Report

2014-2015 Seapers

2016-2017
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Figure 3-2 TANMS Authoring Network 2014-15 [top) and 2016-17 (bottom)
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ERC Web Table 1 provides a quantifiable summary of the TANMS'’s research
productivity related to the three testbeds. Research productivity, in addition
to testbed development, is a required reporting metric by NSF to assess the
health and quality of a center’s program. As can be seen in this table TANMS
continues to have a healthy number of journal publications, i.e. 36
publications in the last year from core funding and 35 from associated
projects or a total of 229 since center inception. Maybe more complete
publication information is provided in the coauthor network visualization
provided in Figure 3.2.1-1 for the last couple of years.

Each node in the figure represents an author, and author node area size
scales with the number of publications. Author nodes with four publications
or more are labelled by the author’s name. Two authors are connected if they
have authored a publication together and link width scales with the number
of joint publications between those authors. The network on top shows the
authors network for 2014/2015. The top-three authors with the most
publications are Kang L. Wang, Greg P. Carman, and Pedram Khalil Amiri. The
network at the bottom of the figure shows publications for 2016/2017. The
top-three authors with the most publications are Kang L. Wang, Gregory P.
Carman, and Guogiang Yu. Comparing these two visualizations reveals that
the TANMS impact in terms of authors and publications was unusually high in
the initial years and is increasing continuously—i.e. there are many more
unique authors publishing within 2016/2017 than in previous years. Plus,
there are large, strongly interlinked subnetworks— showcasing intense
collaboration and communication. Authors like Kang L. Wang and Greg P.
Carman, to their credit, also interconnect different subnetworks—effectively
serving as gatekeepers. Thus, TANMS has a vibrant publication record showing
extensive collaboration across all campuses. This brief snapshot clearly shows
that TANMS system/team approach representing the corner stone of an NERC
is alive and well.
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13

- /

— 1

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.
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Rahn, Christopher D
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Calhoun, Benton H.
Wentzloffy David D

Displayed Year: 2012
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
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publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
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ASSIST Co-authorship Network 2012-2017 Displayed Year: 2012-2014
CNS @ Indiana University
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ASSIST Co-authorship Network 2012-2017 Displayed Year: 2012-2015
CNS @ Indiana University
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publications. It comprises 48 authors and 128
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017
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This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers
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1
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- /

— 1

This network was generated from 271 ASSIST
publications. It comprises 48 authors and 128
edges and covers the years 2012 through March
2017. Nodes are sized by the cumulative number
of publications associated with an author. Edges
are sized by the cumulative number of ASSIST
related papers published by an author.
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ASSIST Co-authorship Network 2012-2017

CNS @ Indiana University
2017

#Papers

38
18
1

#Co-authored Papers
. 13

- /

— 1

Other authors
ASSIST student authors

This network was generated from 271 ASSIST
publications. It comprises 551 authors and 2,511

edges and covers the years 2012 through March 2017.

The 48 faculty associated with ASSIST are colored in
green. All other authors are colored in light green.
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Next Steps

e Fully integrate visualizations into nanoHUB. Current code is running/tested in development
environment as production changes to nanoHUB have been frozen.

e Optimize current visualizations based on user feedback. Interactive visualizations are best for
exploration; static visualizations are required for slides, reports, publications.

e Provide guidance on ERC activity data acquisition—what data should be captured in which format
to support what kind of decision making.

* Explore prototypes of additional visualizations that provide novel insights into ERC usage and the
impact of resources on S&T progress, see subsequent two slides.

e Publish results in a scholarly paper.

CNS



IAl: Expertise Visualization

This visualization is based on publication datasets retrieved from the Scholarly Database at IU, and is used
to identify relevant experts, publications, clinical trials, and awards that match a search term.

CTSA Hub Expertise Filter 'malaria’ Results

& Clinical Trials
- Title Institution Status Start Date
0
w) - Initial Study of Malaria Vaccine Pfs25-EPA/Alhy Johns Hopkins University Completed 201
Novel mHealth Platform to Ensure Quality of © Duke University Mot yet recruiting 2015
Ehase | Study of the Safety and Immunaogenicit Johns Hopkins University Completed 2009
Impact of Host Iron Status and Iron Supplemer University of North Carolina at Chapel Hill Recruiting 2009
o, Effect of Sprinkles With and w/o Fe on Zn Absc University of Colorado Denver Active, not recruiting 201
_'_‘—. Metabolic Effects of Hydroxychloroquine Washington University Recruiting 2012
Publications
Title Institution Journal Name Publication Year
Epidemiologic features impacting the pi University of Texas Health Science Cent: Pediatr, Infect. Dis. |. 2010
Ascaris co-infection does not alter mala Emory University Malar. J. 2013
IENVé-2/1L-10 co-producing cells domin University of California San Francisco  PLoS Pathog. 2014
Placental malaria among HiV-infected a- University of California San Francisco  Malar. J. 2009
nein childhood iran deficiency afte University of Minnesota Twin Cities Am. ). Clin. Nutr. 2014
Randomized, placebo-controlled trial to Stanford University Hum Vaccin Immunother 2013
Does this patient have malaria? University of North Carolina at Chapel  JAMA 2010
. Suppressed circulating bicyclo-PGEZ lev University of New Mexico Health Scienc: Biochem, Biophys. Res. Commun. 2013
Title Institution Amount Start Date
#Clinical Trials #Publications #Awards Determinants of Plasmodium liver invasion Johns Hopkins University 31,457,626 2009
A A ™ ] " ] Urba ARPINE: i methodology to a Harvard University $169,875 201
Walbachia as an Agent for Population Replaceme Johns Hopkins University 5427677 2007
Q 1 2 0 1.5 3 0 27.5 55 Malecular Mimics of Protein Tertiary Folding from University of Pittsburgh $1,080,934 2013
Genetic Association Mapping of Malaria Resistanc University of Minnesota Twin Cities 52,769,718 2007
#Clinical Trials, #Publications, and #Awards by CTSA Hub Beta-catenin signaling in endothelial cells during « New York University School of Medicine $989,522 2015
at Mentoring Translational Research in HIV University of Califarnia San Diego $916,215 2012
Johns Hopkins University
Malaria Transmission and the Impact of Control € Johns Hopkins University $13,171,654 2010

Harvard University
University of California San Francisco

Personnel Expertise

Penin State Milton S. Hershey Medical Center [ T z
University of Washington R Name Institution #Public. #Awards
University of Morth Carclina at Chapel Hill = Gloria E Oramasionwu University Of Texas Health Science Center At Houstor 1 o
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Stanford University [ . e e
New York University School of Medicine [ ' Patrick M Newman University Of California San Francisco 1 o
University of California San Diego = Anne E P Frosch University Of Minnesota Twin Cities 1 0
University of Minnesota Twin Cities C Buddy Creech Stanfard University 1 0
Case Western Reserve University | Steve M Taylor University Of North Carolina At Chapel Hill 1 0
University of Pennsylvania [ e :
Samuel B Anyona University Of New Mexico Health Sciences Center 1 0

University of Alabama at Birmingham [
Columbia University [RRG



XDMOD: Sankey Diagram of IT Resource Impact on Research

Visualization displays the relationship between IT resources, funding, and publications. The width of each line

represents grant dollars awarded to researchers at one institution.

&= xomoD

< C | @ hups://xdmod-dev.cor.buffalo.edu:2001/#tg_usage?node=st

stic_ValueAnalyticsGrants_none_time_proportional_grant_dollars
mMOD Holo, Tost999 Yoarke [Dovoloror] (0905

Summary | Usage | Metric Explorer | Allocations = App Kernels = Report Generator | Compliance | Custom Queries | Sci Impact | Job Viewer | About
umion.  (D3yew - Smm 2013092 T Enc 20160922 7 T Revesn | T G ospay~ | Top 10 [ Expon | (@iPam | ) Available For Report
I Quick Fitters ~

H = Dollars of Active Grants

Tie: o T IT Resources Funding
Legena: Bottom Center =

A SUFIE NN DY 18S0UTTE

& SUPREMM by Service Provider

B SUPREMM by Share Mode

B SUPREMM by System Username

B SUPREMM by User

B SUPREMM by User Instintion Karst

+ & VelueAnalyticsGranis Summary =
gl Number of Grants Ended
il Number of Grants Staned
#li Time-Propartional Dollars of Actrve Grants
1 & VausAnalyticsGrars by VA Funding Agency
« il Number of Grants Ended

4 7 by VA Pemson

VA Funding Agency: NSF

7oy VA Grart BigRed2 -
VA Porson Foldhaus. Charies =
i Number of Grants Staned /
i Time-Proporional Dollars of Actve Grarts
£ ValusAnalyicsGrants by VA Grant ~

i ValusAnalyticsGrants by VA Grant Role Type

& ValusAnalyticsGrants by VA Person Mason
1 & VausAnalicsGranRoles Summary \
ol Numbser of Geant Roles Ended
ol Number of Geant Roles Staried = ¥
+ & vaueanalyticsGraniRoles by VA Funding Agency WM 2 —  ————
 gfl Number of Grant Roles Engea
4 oy VA Person
VA Funding Agoncy: NSF
77 by VA Grant Role Type

Vil Porson. Feidhous, Chares sw 1

il Number of Grant Roles Staned

& vausAnalytesGranRoles by VA Grart Rois Type
- 7 by VA Grant Rola Type
v
VA Porsan; Feidhaus, Charles Bascription

i Number of Grant Roles Sianed = XSEDE: Summarizes all Value Analytics data,

& vaucAnalyticsGrantRoles by VA Porson a grant.

ECNS

NSF
& ValuehnalyticsGrants by VA Gran: Role Organzation \

£ vauearalyiesGraniRoles by VA Geart Roks Orgarization DOD

by VA Grant o = Time-Proportional Dollars of Active Grants ($): The sum of each of the amount of dollars asscciated with applicable, active g
B voivoAsalyticsGrantRolos by VA Grant Role Type multiplied by the percentage of their lifetimes a data point covers. This assumes an even distribution of grant doliars over the |

% g @

[ Oasnboard B My Profin ) About §% Rosemap [ Contact Us~ (@) Help~

Publications

Macroscopes for Exploring, Navigating, and
Managing Science and Technology

DI -. Science
Helps America

Knowledge Flows and Delays in the
Pharmaceutical Innovation System

Neurological Disorders and Publication... .

! section of Science...
Lo -I?Ista nce Interdisciplinarity Leads to.. [l
1 Replicable Science of Science Studies
Heterogeneous Networks on Multiple....

Research Discovery through Linked
Open Data

Analyzing and Visualizing VIVO

ime 3

34



Future Work (outside current project scope)

e Study and visualize the structure and dynamics of Engineering, particularly the interplay of
e S&T progress
e Education and training (residential and online)

e Job evolution (OOH: New drafts of the job profiles for Electrical & Electronics Engineers and
Electrical & Electronics Engineering Technicians to appear in the upcoming next edition of our
Occupational Outlook Handbook)

e Communicate S&T dynamics to general audiences via moderated news broadcasts, see next slide.

Related Work:

e BIG DATA: IA: Collaborative Research: Building America's Knowledge Economy (BAKE): A Big Data
Approach to Revolutionizing Higher Education in Response to Changing Labor Market

CNS
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€CNS

) NATIONAL ACADEMY OF SCIENCES

ABOUT THE NAS

PROGRAMS

Awards

Koshland Science Museum

Cultural Programs
Sackler Colloquia

» About Sackler Colloquia

Upcoming Colloguia

Completed Collogquia

Video Gallery

Connect with Sackler
Colloquia

Give to Sackler Colloquia
Kavli Frontiers of Science

Distinctive Voices

MEMBERSHIP PROGRAMS PUBLICATIONS

All Upcoming Colloquia

Arthur M. Sackler

COLLOQUIA

Upcoming Colloquia

Unless otherwise indicated, most Sackler colloquia are held at the Arnold and Mabel Beckman Center, in

Reproducibility of Research: Issues and Proposed Remedies

March 8-10, 2017; Washington, D.C.
Organized by David B. Allison, Richard Shiffrin and Victoria Stodden
Registration now open

Science of Science Communication ITT

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

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

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

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

MEMBER LOGIN

Irvine, California.

37


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

Atlas Trilogy

e Borner, Katy (2010) Atlas of Science: Visualizing What We Know.
The MIT Press. http://scimaps.org/atlas

e Borner, Katy (2015) Atlas of Knowledge: Anyone Can Map. The
MIT Press. http://scimaps.org/atlas2

e Borner, Katy (2020) Atlas of Forecasts: Predicting and
Broadcasting Science, Technology, and Innovation. The MIT
Press.

* ModSTI Conference slides, recordings, and report are at
modsti.cns.iu.edu/report

CNS
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http://scimaps.org/atlas
http://scimaps.org/atlas2
http://modsti.cns.iu.edu/report

Cyberinfrastructure for a
Network Science Center Search f & B8

About Us Resear( Development Teaching Outreach Videos } & Events Connect With Us
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All papers, maps, tools, talks, press . | | Ay s clients to provide

are linked from cns.iu.edu custom-made data,

_ : §- \ visualization, and
These slides are at Yy waE . software solutions
cns.iu.edu/presentations e e g -

CNS Facebook: B Research Bl Latest News B Our Products
e WE * Submitted paper: { Borner Appointed to _ )
facebook.com/cnscenter % . . MOOCVisual ¥ Uss. Department of FIN e
I = TR Analytics Commerce - Data clents to provide
3 . . custom-made data,
. . L8 : Advisory Council w visualization, &
Place & Spaces: Mapping Science software solutions
Exhibit Facebook: B Development B Outreach
faCEbOOk.Com/mappingSCience i : Online version of 2 % CDC Museum to Host
Tor AL Jusk | AcademyScope now | Places & Spaces:
::'f -‘:‘:‘El‘fl 4 available on the = N Mapping Science
-e'g‘.:_:"'}‘ s National Academies A;‘ﬁ Exhibition

Press website

£ Videos Bl Teaching

Watch Katy Bérner's
presentation of
Humanexus at the U
CEWIT Faculty Alliance
Salon

Purchase Visual
Insights, the IVMOOC
companion textbook
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