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Science	&	Technology	vs.	Education/Training	vs.	Jobs

Need	to	study	the (mis)match	
and	temporal	dynamics	of	
S&T	progress,	education	and	
workforce	development	
options,	and	job	
requirements.

Challenges:
• Rapid	change	of	STEM	

knowledge
• Increase	in	tools,	AI
• Social	skills	(project	

management,	team	
leadership)

• Increasing	team	size

Katy	Börner,	Olga	B.	Scrivner,	Xiaozhong Liu,	Indiana	University
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Science	&	Technology	vs.	Education/Training	vs.	Jobs

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	I	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	ROI	of	my	time,	money,	compassion?

Katy	Börner,	Olga	B.	Scrivner,	Xiaozhong Liu,	Indiana	University



Enter	a	Job,	Get	Course	Recommendations

Li,	Nan,	Naren Suri,	Zhen	Gao,	Tian	Xia,	Katy	Börner,	and	Xiaozhong Liu.	2017.	"Enter	a	
Job,	Get	Course	Recommendations".	iConference 2017,	Wuhan,	China.	

The	system	represents	information	on	jobs,	courses,	companies,	etc.	via	a	
heterogeneous	knowledge	graph	with 395,030	nodes	and	993,526	edges.	
Students	pick	a	dream	job;	then	text	and	graph-based	algorithms	recommend	optimized	
education	opportunities,	i.e.,	courses	that	maximize	time,	money,	and/or	learning.
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IU	Data	Science	Program:	Courses,	Skills	&	Jobs

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).	

Katy	Börner,	Michael	Ginda &	Xiaozhong Liu,	Indiana	University



IU	Data	Science	Program:	Student	Course	Transition	Network

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.	

Michael	Ginda,	Kayla	Scroggins	&	Katy	Börner,	Indiana	University



US	STEM:	Academic	Career	Pathways

Measure	and	visualize	how	students	enter,	exit	and	persist	in	pathways	toward	STEM	
degrees	and	careers.	Uses	data	on	students	and	the	workforce	by	the	National	Center	for	
Education	Statistics	and	the	National	Center	for	Science	and	Engineering	Statistics.	
Funded	by	NSF	NCSE-1538763. Interactive	web	site:	http://demo.cns.iu.edu/webvis/stem

Michael	Ginda,	Adam	Maltese	&	Katy	Börner,	Indiana	University



Register	for	free:	http://ivmooc.cns.iu.edu.	Class	restarts	Jan	8,	2018.

IVMOOC 2018



The	Information	Visualization	MOOC
ivmooc.cns.iu.edu

Students	from	~100	countries
370+	faculty	members

#ivmooc



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	Google	Course	Builder	(GCB)
• 674	remarks	on	215	different	forum	threads	in	Drupal
• 64	students	submitted	projects	via	Drupal

Michael	Ginda &	Katy	Börner,	Indiana	University



Jan.	22:	Course	Starts March	11:	Final	Exam	Deadline

IVMOOC	Student	Registration	and	Activity	
Michael	Ginda &	Katy	Börner,	Indiana	University



IVMOOC	Student	Client	Projects:	All	Interactions
Michael	Ginda &	Katy	Börner,	Indiana	University



IVMOOC	Student	Engagement	and	Performance

Custom	interactive	visualizations	of	2015	IVMOOC	student	engagement	and	performance	data,	explore	
functionality	online	at	http://demo.cns.iu.edu/webvis/learning-analytics/heatmap.html

Michael	Ginda &	Katy	Börner,	Indiana	University



Analysis	and	Visualization	Types	vs.	User	Need	Types

Emmons,	Light,	and	Börner.	2017.	"MOOC	Visual	Analytics:	Empowering	Teachers,	Students,	Researchers,	and	
Developers	of	Massively	Open	Online	Courses".	JASIST.	DOI:10.1002/asi.23852
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