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Data Visualization Literacy:
Definition



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:
Teaching



Register for free: http://ivmooc.cns.iu.edu. Class starts again Jan 9, 2017.



Tasks
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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	Class	Participation	(10%),	Midterm	(30%),	Final	Exam	

(30%),	and	Client	Project(30%).	
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Teaches	timeless	knowledge:
Visualization	framework—

exemplified	using	generic	

visualization	examples	and	

pioneering	visualizations.	

Teaches	timely	
knowledge:
Advanced	algorithms,	

tools,	and	hands-on	

workflows.

Books	Used	in	the	IVMOOC
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Load One File and Run Many Analyses and Visualizations
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Times	
Cited

Publication	
Year

City	of	Publisher Country Journal	Title	
(Full)

Title Subject	Category Authors

12 2011 NEW	YORK USA COMMUNICATI

ONS	OF	THE	

ACM

Plug-and-Play	Macroscopes Computer	Science Borner,	K

18 2010 MALDEN USA CTS-CLINICAL	

AND	

TRANSLATIONA

L	SCIENCE

Advancing	the	Science	of	

Team	Science

Research	&	

Experimental	

Medicine

Falk-Krzesinski,	HJ|Borner,	

K|Contractor,	N|Fiore,	SM|Hall,	

KL|Keyton,	J|Spring,	B|Stokols,	

D|Trochim,	W|Uzzi,	B

13 2010 WASHINGTON USA SCIENCE	

TRANSLATIONA

L	MEDICINE

A	Multi-Level	Systems	

Perspective	for	the	Science	

of	Team	Science

Cell	Biology	

|Research	&	

Experimental	

Medicine

Borner,	K|Contractor,	N|Falk-

Krzesinski,	HJ|Fiore,	SM|Hall,	

KL|Keyton,	J|Spring,	B|Stokols,	

D|Trochim,	W|Uzzi,	B



Load One File and Run Many Analyses and Visualizations
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Co-author	and	

many	other	

bi-modal	networks.



Sci2 Tool Interface Components
Download tool for free at http://sci2.cns.iu.edu
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Visualization	Framework
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Visualization	Framework
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Visualization	Framework
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Data Visualization Literacy:
Research



Figure	1:	Analysis	types	vs.	user	needs,	taken	from

Emmons,	Light,	and	Börner.	"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).



Students’	Countries	

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	

Scores	vs.	time	invested	watching	course	videos	for	students	who	took	the	2013	(blue)	and	

2014	(orange)	IVMOOC	midterm	(left)	and	final	exam	(right)	and	got	at	least	50%	correct.



Exam	Scores	by	Question

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



IVMOOC	Video	Views

IVMOOC	video	views	in	2013	

(blue)	and	2014	(orange)



Student	Client	Projects:	All	Interactions



Student	Engagement	and	Performance

Custom	interactive	visualizations	of	2015	IVMOOC	student	engagement	and	performance	

data,	explore	functionality	online	at	http://goo.gl/TYixCn



Student	Flows	– STEM	Academic	Career	Pathways

Measuring	and	Visualizing	STEM	Pathways.	NSF	NCSE-1538763	Award	(Adam	Maltese,	

Katy	Börner)	Aug.	15,	2015	- Jan.	2017.

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



Data	Science	Course	Transition	Matrix	for	Fall	2015	Cohort



Data Visualization Literacy:
Outlook



IEEE	EnCON Conference	will	take	place	at	CIB,	IUB	on	Nov	10-11,	2017.

One	sessions	is	devoted	to	“Engineering	Education.”	



CSWS	Session:	Visualizing	STEAM	Data	in	Support	of	Smart	Decision	Making	

November	15-17,	2017,	Tokyo,	Japan.
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Replace
http://www.nasonline.org/programs/sackler-colloquia/upcoming-colloquia 
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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: http://www.facebook.com/mappingscience
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