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BEFORE I BEGIN 

IMPORTANT NOTE 

The views expressed in this presentation 
and its associated discussion are those of 
the speaker and do not constitute an official 
position of the Massachusetts Institute of 
Technology. 
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TODAY’S SESSION 

ROLE OF ACADEMIC INSTITUTIONS 

▸  The characteristics of the future digital ecosystem 

▸  The role universities are playing in shaping the future digital 
ecosystem 

▸  The sets of skills required for the future 

▸  New academic programs and changes in the curriculum to 
better prepare 21st century students 



RETHINKING THE AGENDA 

LOOK AT THE SYSTEM 

▸  Employment and employment readiness 

▸  Learning and training and practice 

▸  Science-informed pedagogy 



EMPLOYMENT AND EMPLOYMENT READINESS 

JOB POLARIZATION 



EMPLOYMENT AND EMPLOYMENT READINESS 

MUST DEAL WITH CONSEQUENCES 
Diverging: Earnings of College Grads Rose 40 – 
80% in 1980 – 2012, Earnings of High School or 

Lower Stagnated or Fell 20% 

Autor, 2014 

many policymakers and popular accounts fre-
quently assume.
It is important to interpret these results in

context. The most recent birth cohorts whose
adult outcomes can be observed at present
were born no later than the early 1990s, which
is still relatively early in the rise of U.S. in-
equality. Another 10 years of data, focusing
on children born since 2000, may suggest a
different conclusion. Moreover, the fact that
mobility has stayed constant while inequality
has risen means that the lifetime relative dis-
advantage of children born to low- versus high-
income families has increased substantially;
concretely, the rungs of the economic ladder
have pulled farther apart but the chance of
ascending the ladder has not improved. Fi-
nally, it is possible to interpret the fact that
mobility has remained unchanged as evidence
that U.S. mobility would have declined had it
not been for the other compensatory steps
taken by the federal government during this
period, including, for example, expanding the
Earned Income Tax Credit for low-income work-
ers in the 1980s, enlarging the early childhood
education Head Start program in the 1990s,
and increasing federal student grant and loan
programs to support college-going (48). Declines
in racial and gender discrimination during this
period likely also complemented these policies
(49). A cautious read of the evidence is that al-
though the United States is not a “land of oppor-
tunity”by conventional economicmobilitymetrics,
it has not become less so in recent decades.

Real Earnings

A second gauge of economic health is the tra-
jectory of earnings and employment. Here, the
data present substantial cause for concern. Al-
though the substantial college wage premium

conveys the positive economic news that educa-
tional investments offer large returns, this wage
premium also masks a discouraging truth: The
rising relative earnings of workers with post-
secondary education is not simply due to rising
real earnings among college-educated workers
but is also due to falling real earnings amongnon–
college-educated workers. Between 1980 and
2012, real hourly earnings of full-time college-
educated U.S. males rose anywhere from 20% to
56%, with the greatest gains among those with
a postbaccalaureate degree (Fig. 6A). During the
same period, real earnings of males with high
school or lower educational levels declined substan-
tially, falling by 22% among high school dropouts
and 11% among high school graduates. Although
the picture is generally brighter for females (Fig.
6B), real earnings growth among females with-
out at least some college education over this three-
decade interval was extremely modest.
Accompanying the fall in real wages among

less educated workers has been a pronounced
drop in their labor force participation rates,
particularly among less educated males. Be-
tween 1979 and 2007, prior to the onset of the
Great Recession, the fraction of working-age
males in paid employment fell by 12 percentage
points among high school dropouts and 10 per-
centage points among those with exactly a high
school diploma. Conversely, employment rates were
generally stable for males with postsecondary
education and rose for females of all education
levels except for high school dropouts.
The causes for the sharp falls in real earnings

among non–college-educated workers are mul-
tiple. One likely force, as noted above, is the
ongoing substitution of computer-intensive ma-
chinery for workers performing routine task-
intensive jobs. This has depressed demand for
workers in both blue-collar production andwhite-

collar office, clerical, and administrative support
positions, and has reduced the set of middle-
skill career jobs available to non–college-educated
workers more generally (25). A second factor
is the globalization of labor markets, seen par-
ticularly in the greatly increased U.S. trade
integration with developing countries. Global-
ization has become particularly important for
U.S. labor markets since the early 1990s, when
China began its extremely rapid integration
into the world trading system. The influx of
Chinese goods lowered consumer prices but
also fomented a substantial decline in U.S. man-
ufacturing employment, contributing directly
to the decline in production worker employment
(50). A third factor impinging on the earnings
of non–college-educatedmales is the decline in the
penetration and bargaining power of labor unions
in the United States, which have historically
obtained relatively generous wage and benefit
packages for blue-collar workers. Over the past
three decades, however, U.S. private-sector union
density—that is, the fraction of private-sector
workers who belong to labor unions—has fallen
by approximately 70%, from 24% in 1973 to 7% in
2011 (51, 52).
Notably, these three forces—technological

change, deunionization, and globalization—
work in tandem. Advances in information and
communications technologies have directly
changed job demands in U.S. workplaces while
simultaneously facilitating the globalization of
production by making it increasingly feasible
and cost-effective for firms to source, monitor,
and coordinate complex production processes
at disparate locations worldwide. In turn, the
globalization of production has increased com-
petitive conditions for U.S. manufacturers and
U.S. workers, eroding employment at unionized
establishments and decreasing the capability
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Fig. 6. Change in real wage levels of full-time workers by education, 1963–2012. (A) Male workers, (B) female workers. Data and sample construction are
as in Fig. 3.
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EMPLOYMENT AND EMPLOYMENT READINESS 

MUST DEAL WITH CONSEQUENCES 

Joblessness is 
Not Exclusively 
About Income 

Case and Deaton 2017 



LEARNING AND TRAINING AND PRACTICE - WHAT TO LEARN? 

LOOK AT PRODUCT SPACE VIA INDUSTRY-LOCATION NETWORKS 

Cesar Hidalgo, 
MIT Media Lab 



LEARNING AND TRAINING AND PRACTICE - WHAT TO LEARN? 

Hausmann, Hidalgo et al. 
The Atlas of Economic Complexity (2011) 

WHAT IS  
A PRODUCT  
SPACE? 



LEARNING AND TRAINING AND PRACTICE - WHAT TO LEARN? 

DEVELOPMENT THROUGH THE EYES OF THE PRODUCT SPACE 

1974 2000 



EXCESSES OF INPUT DIVERSITY PREDICTS FUTURE GDPPC GROWTH 

Hidalgo, Hausmann 
(2009) PNAS 106(26):
10570-10575 

Complexity	in	1985	(Controlling	for	GDP	per	capita	at	ppp)	

LEARNING AND TRAINING AND PRACTICE - WHAT TO LEARN? 



LEARNING AND TRAINING AND PRACTICE 

HOW TO LEARN? 

…and many others… 



SCIENCE-INFORMED AGILE LEARNING 

SCIENCE CRITICAL FOR AGILE LEARNING 

Mind Wandering 

Learning From 
Instruction And 

Exploration 

John Gabrieli, Director of MITili 

Laura Schulz, Professor MIT 

Peter Senge, MIT Sloan 

Systems 
Thinking 

Life-long 
Kindergarten 
Mitch Resnick, MIT Media Lab 



MIT ORGANIZED FOR 21ST CENTURY LEARNING 

APPLY SCIENCE TO THE LEARNING DISCIPLINE 
MITili 

Learning Science and  
Research 

J-WEL 
Best Practices Transfer 
Learning Engineering 

Digital Learning 
Learning  

Creation and Delivery 

Workplace/ 
Lifelong Learning 

Higher 
Education 

Birth through 
pK-12 

Workplace Learning 
Collaborative 

Digital Learning 
Solutions, MicroMasters, 

Bootcamps 

Higher Education 
Collaborative 

MITx, Residential MITx, 
OCW, MicroMasters, 

Bootcamps 

pK-12 Collaborative Teaching Systems Lab 



MIT INTEGRATED LEARNING INITIATIVE (WORKPLACE EXAMPLE) 

MITILI: TESTING OF METHODS TO IMPROVE RECALL IN VIDEO-BASED INSTRUCTION 

▸  Interpolated testing increased 
retention of video information by 
27% 

▸  Science of learning made videos 
more interesting 

▸  Successfully detected attention and 
mind wandering in the brain during 
video training 

Okano, Gabrieli, MIT, 2016 



MIT ABDUL LATIF JAMEEL WORLD EDUCATION LAB (J-WEL) - OCTOBER 2017 

JWEL: APPLIED SCIENCE + COMMUNITY + PRACTICE 

▸  J-WEL Weeks (Oct. 9-12, 2017) 

▸  Training+development 

▸  Outcome oriented 

▸  Scientist and practitioner led 

▸  J-WEL Exchanges 

▸  Deep dive on specific topics 

▸  Focus on transformational change 



MIT OFFICE OF DIGITAL LEARNING - HIGHER EDUCATION 

DL: MICROMASTERS CREDENTIAL OPENS A NEW WORLD FOR LEARNERS 



MIT OFFICE OF DIGITAL LEARNING - HIGHER EDUCATION 



MIT OFFICE OF DIGITAL LEARNING - PROFESSIONAL 

DL: NEW ONLINE LEARNING CONTENT, NEW EXPERIENCES 
Video Polls & Surveys  Industry Expertise Social 

Graded assessments Ungraded assessments Team project 



MIT OFFICE OF DIGITAL LEARNING – PROFESSIONAL 



APPENDIX 
MIT PRESENTATION TO THE UN ITU 



WHAT THE DATA TELL US: COMPLEXITY OF COUNTRIES 

Bottom 5

Top 10



“INPUT” DIVERSITY EXPLAINS INCOME PER CAPITA 

Economic Complexity
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Hidalgo,	Hausmann	(2009)	PNAS	106(26):10570-10575	

LEARNING AND TRAINING AND PRACTICE - WHAT TO LEARN? 


