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Overview 

Part 1 
•  Where do we come from 
•  Where do we go to 

 
Part 2 
•  What are the consequences 

 
Part 3 
•  How does it change learning 
 
Part 4: 
•  What is the current situation in learning ?	



?	Where	do	we		
come	from	

Part	1	



Singapore	



Phase	1	 Phase	2	



Phase	1	 Phase	2	

The main drivers behind this progress were 
•  Technology 

•  Organization	



Our		
educa9on,	employment,	health	
care,	unemployment,	and	
re9rement	systems		
are	all	based	on	the	assump9on	
of	stable	jobs	and	uninterrupted	
employment.	
	
	
That	does	not	hold	for	the	future!	
	

Take	Away		



Take Away: 
 
 
To understand and co-design 
the future one has to 
understand  
 
•  Technology development 
•  Industry development 
•  Politics	

Take	Away		



?	Where	do	
we	go	to	

Part	1	



Change has 
always been 
an issue 



Change today differs in fundamental ways: 

The 3 Vs of today‘s change: 
 
 
 

• Variety  
• Velocity 
• Volume !	



!	Variety 



•  Digitization 
•  More data 
•  Different data (sensors) 
•  Networked data (IoT) 

•  Technological developments 
•  Cost and computing power of chips 
•  Chips as sensors 
•  Networks and cloud computing 
•  Internet of Things 
•  New materials 
•  New production techniques 
•  Deep Learning 
•  Artificial Intelligence 
•  Robotics 

•  Fusion of physical, biological, and virtual 























Chengdu	

hCps://futurism.com/the-byte/ar9ficial-moon-china,	retrieved	Oct	18,	2018	



















Teatreneu	in	Barcelona	is	
experimen9ng	with	using	facial	
recogni9on	to	charge	people	
per	the	laugh.		
	
Entry	to	the	club	is	free,	but	each	
chortle	comes	with	a	price	tag	of	
€0.30	(24p).	The	PayPer	Laugh	
soVware	is	installed	on	tablets	
aCached	to	the	back	of	seats.	
	
hCps://metro.co.uk/2014/10/12/comedy-club-charges-per-laugh-with-facial-
recogni9on-system-4902782/?ito=cbshare	

	







hCps://www.anki.com/en-us/vector?utm_campaign=vector-us-launch-18&utm_medium=p&utm_source=N3493.2541303FUTURISM.COM&utm_content=106048431&dclid=CKyZ4ffdkd4CFdg54Aod37gLtw,	retrieved	Oct	19,	2018	





Amazon	Dash	BuAon	





Technology	View:	No	humas	and	no	educa9on	





If technology is 
advanced 
enough it looks 
like magic 



If technology is 
advanced 
enough it looks 
like magic 



	
Certaincies:	
•  Real	life	is	digital	life	

Uncertaincies:	
•  Future	Uncertainty	

Take	Away		

•  Automa9on	



!	Velocity 



What Do You Assume Is Our Greatest Short 
Coming As Humans? 

„The greatest shortcoming of the human race is our 
inability to understand the exponential function.“

         Albert A. Bartlett 



The	Legend	of	Chess	Inven9on	







The	second	half	of	
the	chess	board	



We enter the 
second half 
of the 
digitization 
chess board 
 



	
Certaincies:	
•  Real	life	is	digital	life	

Uncertaincies:	
•  Future	Uncertainty	

Take	Away		

•  Fast	Transforma9on	

•  Automa9on	



!	Volume 



100 billion google searches every 
month 
 
Every minute 24 hrs of video is 
uploaded to youtube 
 
There are more than 1.55 billion 
active facebook users every month 
 
More than 350 million photos 
uploaded every day 
 
Internet protocol traffic in 2016 > 1.3 
zettybits 
(more than 250 billion DVDs) 
 

Exponential  
combinatorial  

possibilities 



	
Certaincies:	
•  Real	life	is	digital	life	

Uncertaincies:	
•  Future	Uncertainty	
•  Skill	Uncertainty	

Take	Away		

•  Fast	Transforma9on	

•  Automa9on	



!	Industry 
Development 



•  Asset	U9liza9on	
•  Opera9onal	Cost	
Reduc9on	

•  Improvement	of	
Worker	
Produc9vity,		
Safety	and	
Working	
Condi9ons	

New	Product	&	
Services	

•  New	Business	
Models	

•  Pay-per-Use	
•  SoVware-Based	
Services	

•  Product/Service	
Hybrids	

•  Data	
Mone9za9on	

Outcome-Based	
Economy	

•  Pay-per-
Outcome	

•  New	
Connected	
Ecosystems	

•  Plalorm-
Enabled	
Marketplace	

Autonomous	
Pull	Economy	

•  Con9nuos	
Demand	
Sensing	

•  End-to-End	
Automa9on	

•  Resource	
Op9miza9on	&	
Waste	
Reduc9on	

Product	 Service	 Outcome	 Pull	

Opera9onal	
Efficiency	



Informa9on	Value	Add		
Business	Model	

•  Mone9zing	Data	
•  Analy9cs	(e.g.		

PaCern	Recogni9on)	
•  IPR	

Tradi9onal	
Product	
Offering	

PlaMorms/	
Marketplaces	
•  Total	Value	Marketplace	
•  Broker	Plalorm	
•  Intermedia9on	Plalorm	
•  Technology/Service	

Provider	Plalorm	

As-a-Service	Business		
Model	
•  Pay-by-Usage	
•  Pay-by-Outcome	

Service	Focus	

Product	Focus	
Cost	Variabiliza9on/	
Revenue	Perpetua9on	

Addi9onal		
Revenue		
Streams	

Selling	
Outcome	

Selling	Service	 ShiVing	
Control	
Point	



Me 
•  Appreciation 
•  Personalization 
•  Customization 
•  Contact with permission 

Everything 
•  Huge Variety 
•  High Quality 
•  Low Prices 
•  Good Service 

Immediately 
•  Instantaneous Contact 
•  Short Reaction Time 
•  Fast Transaction 

Everywhere 
•  Independent from Time 
•  Independent from Space 
•  Independent from 

Technology/ Device 
•  Independent from Channel 

In	9mes	of	fast	changing	jobs	this	might	be	a	necessity	in	educa9on	

Consumer		
Expecta9ons	

©	2016	neuland	/	q1	



•  Skills market place 
•  Career matchmaking 
•  Quantified employee/  

contractor 
•  Social workflow 
•  Visual collaboration 
•  Telepresence 
•  Learning Eco Systems 



Think	in	end-to-end	on	
demand	products	being	
technology	enabled	and	
based	on	plalorms.	
	
	

Take	Away		



?	What	are	the	
consequences	

Part	2	



Consequence:	
Due	to	AI,	Deep	Learning,	
and	Robo9cs	we	will	lose	
many	jobs	



You might consider some 
of these jobs unnecessary 
anyhow 
 

John	



Produc9on	Workers	  

Aerospace	Engineers	

Lawyers	

Psychologists	
Past	Secondary	Teachers	

„Up	30%	of	current	employees	in	the	banking	industry	may	
lose	thier	jobs	to	new	technologies	in	the	next	10	years“	

	 	 	 	
	New	York	Times,	April	01,	2016
	 	 	Ci2ng	a	Ci2group	

report	“Digital	Disrup2on”	
	



Who will be hit most 

Usually they are not that much into learning either 



Consequence:	
We	will	develop	many	new	jobs	

How	many?	
How	fast?	



US	Department	of	Labor:		
Today‘s	learner	will	have	10-14	jobs	
	
•  We	don‘t	even	know	what	will	be	the	

most	sought	aVer	jobs	in	10	years	
from	now	
–  They	most	probably	are	based	on	

technologies	that	are	not	
invented	yet	
	

•  We’ll	have	to	solve	problems	that	we	
don’t	even	know	of	either	
	

•  Life-9me	employment	will	diminish	

Consequence:	
Employment	will	change	



Consequence	
On	Demand	Staffing/	Improvised	Workplace	will	grow	

•  Percentage of workers in „alternative 
work arrangements“ 

–  Working for temporary help 
agencies 
 
 

–  Independent  
contractors 
up from 10.1%  
ten years ago  
to 15.8%  
in fall 2015 
(Katz, Harvard University, 
Krueger, Princeton Uiversity) 
 

Not because of bargaining power of 
employees (weak labor market)  
but because of technology 
(standardized, easy to monitor) 
 



Consequence:	
We	will	need	new	skills	



•  Literacy	
•  Numeracy	
•  Cultural	and	Civic	Literacy	
	

•  ICT	Literacy	
•  Programming	
•  Security	
•  Search	and	filter	
	

•  Business	/	Financial	Literacy	

Founda9onal		
Literacies:	



Competencies:	P	+	4Cs	 •  Cri9cal	Thinking	
•  Crea9vity	
•  Communica9on	

•  Collabora9on	
Problem	Solving			+	



Character	Quali9es:	
Resilience	
	
•  Tolerance	

(Ambiguity)	
•  Curiosity	
•  Ini9a9ve	
•  Persistence	
•  Adaptability	



Studying	 Projects	

Teaching	 Exercises	

Content	Delivery		
Focus	

Learner	Self-Naviga9on	

Experience	and		
Prac9ce	Focus	

Gudied	Naviga9on	



Take	Away		

	
We	have	to	understand	
Life	Long	Learning	

in	a	completely	different	way	



!	Politics 



 
The transformation today is not 
purely technological, it is an 
economic and most importantly a 
social one as well 





hCps://nypost.com/2018/10/06/this-van-in-soho-is-actually-an-airbnb/amp/	
Retrieved	Oct	11,	2018	



hCps://nypost.com/2018/10/06/this-van-in-soho-is-actually-an-airbnb/amp/	
Retrieved	Oct	11,	2018	

Travelling  
educates 



Changes in Cities •  More tourists 
•  Neighborhoods destroyed 
•  Rents too high for normal people 
•  Population structure changes 

Poli9cs	1.0			vs.			Technology	4.0	



Think	in	end-to-end	on	
demand	products	being	
technology	enabled	and	
based	on	plalorms.	
	
They	will	be	embedded	
in	a	poli9cal	and	social	
system	that	has	been	
adapted	to	a	highly	
vola9le	environment.	

Take	Away		



?	How	does	this	
change	learning	

Part	3	



Learning	is	a	means	to	an	end:	
Companies	are	interested	in	
performance.	

End-to-end	outcome	(results)	
oriented	product:	
1.  Ensure	that	the	right	people	at	

the	right	9me	learn	“it”	
2.  Ensure	that	people	master	“it”	
3.  Ensure	that	people	reach	the	

desired	level	of	job	performance	



One	has	to	know:	
•  Which	jobs	are	endangered		

when,	and	how	many	
•  Current	jobs	of	people	
•  Which	new	jobs	emerge	and	

how	many	
•  Current	qualifica9on	of	people	
•  Qualifica9ons	needed	for	the	

new	job	
•  Poten9al	of	people	
•  Interests	of	people	



Learner	
Generated	

Data	

School	
Generated	

Data	

Employer	
Generated	

Data	

Encryp2on	
Digital	Sign	

Decryp2on	
Authen2cate	
Digital	Sign	

Learners	

Schools	

Employers	

Blockchain	

Data	Ocean	
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•  Different	Social	Security	Systems	
–  Learning	Fund	(like	unemployment	

support)	
–  More	support	in	job	finding	

•  Internet	access	for	everybody	
•  Learning	ecologies	
•  	coordina9on	between	

government,	industry,	and	
learning	providers	



•  Just-in-9me	Learning	

•  Personalized	Learning	
•  Customiza9on	in	real	9me	

•  Ac9on-Learning	(Projects)	
•  24/7	mobile	access	

•  Disintermedia9on	/	curated	
content	

•  Social	skills	learning	via	
disrup9ve	e-learning	

• User	generated	content	
•  Innova9ve	tracking	
Performance	KPIs	connected	with	
learning	

•  Alterna9ve	Creden9als	



The	transforming	role	of	trainers:	
•  Prepare	yourself	to	teach	new	skills	
•  Become	tech	savy	
•  Help	people	iden9fy	what	to	learn	
•  Help	people	find	content	
•  Help	people	how	to	learn	
•  Help	people	manage	their	learning	
•  Help	people	manage	their	learning	history	

(Badges,	diploma,	endorsements,	etc.)	



Think	in	end-to-end	on	
demand	products	being	
technology	enabled	and	
based	on	plalorms.	
	
They	will	be	embedded	
in	a	poli9cal	and	social	
system	that	has	been	
adapted	to	a	highly	
vola9le	environment.	

Take	Away		



?	What	is	the		
situa9on		

in	educa9on	

Part	3	



There is  
•  a plethora of new 

apps and portals 
 

•  tons of experiments !	



!	Apps 

















!	Portals 



Digital Information 

Important  
for  

Education 

•  Expensive to produce 
•  Inexpensive to reproduce  

(close to zero marginal cost) 
•  Easy to disseminate 
•  Is not used up when it gets used 



Learning for free 
The	first	MOOC	2011	
Sebas9an	Thrun	and	Peter	Norcig	course	

	Introduc2on	to	Ar2ficial	Intelligence	
	
Available	via	Internet	
5000	registrants	per	day	
PlaOorm	closed	when	160.000	people	had	registered	
	
23.000	passed	exam	and	got	cer2ficate	
Best	Stanford	student	ranked	no.	413		



Learning for free - MOOCs 





Learning for free - Khan Academy 







Personalization 





David A. Bondy School New York: School of One 









!	Experiments 











Orestad	Gymnasium	Danmark	
No	paper	







Real	life	is	digital	life	

•  Future	Uncertainty	
•  Skill	Uncertainty	

•  Fast	Transforma9on	

•  Automa9on	

We	have	to	design	
Life	Long	Learning	

in	a	completely	different	way	



There is  
•  a plethora of new 

apps and portals 
 

•  tons of experiments 

There is not 
•  an appropriate didactic yet 
•  an education ecosystem yet 
•  an appropriate political 

concept yet 



Technology	is	not	only	an	enabler	
–	it	is	a	driver.		
But	technology	doesn’t	have	any	
in-build	ethics	nor	does	it	
automa9cally	serve	human	needs.	

If	we	do	not	have	the	big	picture	in	
mind	and	try	to	ac9vely	design	
poli9cs	we	might	end	up	like	the	
sorcerer’s	appren9ce.		



The	future	is	
all	about	fair	
par9cipa9on	




