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Big Data for Little Kids

Stephen Miles Uzzo

Chief  Scientist, New York Hall of  Science 
United States

“Immersive visualization can revolutionize museum visitor engagement with 
complex sustainability ideas. Connected Worlds is a large-scale museum 

experience for visitors to learn about the coupling of  human and natural systems.”



Evidence-Based Policy Making
&

Policy Need for Science Education 

Yuko Harayama
Executive Member, Council for Science, 

Technology and Innovation
Japan

“Evidence-based decision making advocated by the OECD is expending into the 
field of  Science, Technology and Innovation (STI) policy arena. Data 

visualizations support policy makers to move in this direction.”



EPIC Learning and Visualizations

Tit Meng Lim
CEO, Science Centre Singapore

Singapore

“The digital age sees a growing trend of  EPIC learning, a process that is 
Experiential, Participatory, Image-drive and Connected to social networks. 

Visualization is now an integral part of  knowledge acquisition and 
knowledge creation.” 



Visualization and Citizen Co-Creation

Hans Gubbels
Director, Museumplein Limburg

Netherlands

“Data visualization for smart decision making processes is best to allow for large 
scale citizen co-creation in order to strengthen outcomes on moral and ethical 

grounds and societal support on implementation.” 



Data Visualization Literacy

Katy Börner (Moderator)
@katycns

Victor H. Yngve Distinguished Professor of  
Engineering and Information Science 

Director, Cyberinfrastructure for Network Science Center
Indiana University

United States

“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.”

Kommunikations-Computing



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).
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Data	Visualization	Literacy	
Is	rather	low:	Most	science	museum	visitors	in	the	US	cannot	name,	read,	or	
interpret	common	data	visualizations.
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Börner,	Katy,	Joe	E.	Heimlich,	Russell	Balliet,	and	Adam	V.	Maltese.	2015.	Investigating	aspects	of	
data	visualization	literacy	using	20	information	visualizations	and	273	science	museum	visitors.	
Information	Visualization	1-16.	http://cns.iu.edu/docs/publications/2015-borner-investigating.pdf
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Microscopes,	Telescopes,	Macroscopes Plug-and-Play	Macroscopes



Register	for	free:	http://ivmooc.cns.iu.edu.	Class	restarts	Jan	9,	2018.



The	Information	Visualization	MOOC
ivmooc.cns.iu.edu

Students	from	more	than	100	countries
350+	faculty	members

#ivmooc



Course	Schedule
Part	1:	Theory	and	Hands-On
• Session	1 – Workflow	Design	and	Visualization	Framework
• Session	2 – “When:”	Temporal	Data
• Session	3 – “Where:”	Geospatial	Data
• Session	4 – “What:”	Topical	Data
Mid-Term
• Session	5 – “With	Whom:”	Trees
• Session	6 – “With	Whom:”	Networks
• 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%).
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Find	your	way

Find	collaborators,	friends

Identify	trends

Terabytes	of	data

Descriptive	&
Predictive
Models

14

Different	Question	Types
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Different	Levels	of	Abstraction/Analysis

Macro/Global
Population	Level

Meso/Local
Group	Level

Micro
Individual	Level



Tasks

16See	Atlas	of	Science:	Anyone	Can	Map,	page	5
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Visualization	Framework

See	Atlas	of	Science:	Anyone	Can	Map,	page	24
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Sci2 Tool Interface Components Implement Vis Framework
Download tool for free at http://sci2.cns.iu.edu
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https://www.youtube.com/watch?v=oy34R45EfBg

Sportsology @ Science Museum of Minnesota



Sketch	of	the	Run exhibit	
including	data	collection	
(top)	and	macroscope add-
on	that	lets	interested	
visitors	explore	more	
complex	data	visualizations	
using	table-top	displays.



xMacroscope general	setup	and	activity—Raw	data	on	left	is	converted	to	
visualization	on	right	by	dragging	and	dropping	(or	connecting)	column	headers	to	
axes,	paint	buckets,	size,	and	shape.



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: http://www.facebook.com/mappingscience
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