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1 Our societies are increasingly technology driven
- Innovations inspired the societies & yielded productivity gains

Electricity

IC engines
Communication
Entertainment
Petroleum; Chemicals

Computing
Multmedia
Air transportation

Healthcare

Steam engine
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https://www.facebook.com/Trollbook.me



How I feel when my Internet is down...

http.//www.funnyjunk.com/funny_pictures/4137745/Internet+down/
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Next Generation ?
Z Generation Smart information?

Connected any where,
any time; widesprea
availability of |
No-cost |

Y Generation
(1979)

Intern One Day in Digital World

150 billion emails exchanged

X generation Q5 billion searches on Google

(1965) . . e
Enabled by 10,000 new articles written for Wikipedia
computers U2 Zettabyte data recorded

© Seeram Ramakrishna, FREng, FNAE, FIES



Tools of Teaching and Learning

X-Gen Y-Gen Z-Gen

Chocolate chips

e It is tasty and refreshing

o It helps us to reduce stress and
boredom

e Suitable for kids and women
e Used in valentine gifts

Minimal
technology
aids in
learning
inside or
outside class
room !



Tunisia: Health Special:

Powerisin | Kidsand

the streets | concussions

A mother’s memoir
on tough-love parenting
unleashed an
international debate.
Is that because she’s
onto something?

BY ANNIE MURPHY PAUL

Zodiac:
No really, what’s
your sign?

Genius Apps Don’t Make
Your Child Baby Einstein

NATASHA SINGER

NEW YORK TIMES NEWS SERVICE

The Walt Disney Co's “Baby Ein-
stein” videosdonotturnbabiesinto
prodigies. And despite marketing
claims by Fisher-Price, its popular
“Laugh & Learn"” mobile apps may
not teach babies language or count-
ing skills, according to a complaint
filed on Wednesday with the Feder-
al Trade Commission.

As mobile devices supplant TV as
entertainment vehiclesfor younger
children, media and software com-
panies increasingly see opportuni-
ties in the baby learning app mar-
ket. Butthe complaint to the FTC by
the Campaign for a Commercial-
Free Childhood, the same nonprofit
that helped prompt Disnev to back-
track from Baby Einstein's educa-
tional claims, challenges the idea
that such apps provide more than
simple entertainment value. In ad-
dition to the complaint against
Fisher-Price “Laugh & Learn”
apps, which have been downloaded
more than 2.8 million times, the ad-
vocacy group filed a similar com-
plaint on Wednesday against apps
for babies marketed by Open Solu-
tions, a software developer:

According to the complaints, the
companies say in marketing mate-
rial that their apps teach infants
spatial skills, numbers, language or
motor skills, But, the complaints
claim, there is no rigorous scientif-
icevidencetoprovethatthesekinds
of products provide those benefits.

“The baby genius industry isnoto-
rious for marketing products as
educational, when infactthereisno
evidence that they are,” said Susan
Linn, the director of the Campaign
for a.C ial-Froe Childhood
which is based in Boston. “Parents
leserve honest information about
he educational value of the activ-

‘ies they choose for their children

nd they are not getting it from

1ese companies.”

“he group’s complaints also con-

1d that using such apps “may be
trimental to very young chil-

dren.” Linn said the programs
.could take time away from activ-
ities, like hands-on creative play or
face-time with carine adults. that
have proven beneficial for infant
‘learning, She noted that the Ameri-
'can Academy of Pediatrics recom-
mends parents avoid screen media

for children under 2. Kathleen Alfa-

no, the senior director of child re-

;search at Fisher-Price, which is

owned by Mattel, said that the com-
pany conducts extensive research
“to create appropriate toys for the
ways children play, discover and
grow.” She added that the company
had “appropriately extended these
well résearched play patterns into
the digital space.” Stefan Babinec,
an executive at Open Solutions,
which is based in Bratislava, Slova-
kia, said thathis company’smarket-
ing material does not make claims
like “get this game and let it teach
your child everything.” Rather, he
said, the company thinks its apps
“can help parents with babies, ei-
ther by entertaining babies or help
them see new things, animals, hear
theirsounds, ete.”

The company agrees with the idea
that digital screens are not a re-
placementforliveinteractions with
humans, he added, and assumes
that children use its apps together
with aparent, sibling or baby sitter.

Jay Mayfield, a spokesman for the
FT1'C, confirmed that the agency had
receivéd the complaints but de-

«clined to comment on them.

‘The Campaign for a Commercial-
Free Childhood pointed to seven
iPhone or iPad apps marketed by
Fisher-Price, along with eight by
Open Solutions, which have been
available for download on the Apple
App or iTunes store. The colorful
‘apps feature animated or high-defi-
nition illustrations of animal char-
acters who invite younger children
tolisten tophrasesoranimal noises
or point to the animals’ ears, noses
and other body parts. The apps are
marketed as having educational
value for very young children.

The information page for a Fisher-
Price iPad app called “Laugh &
Learn Let's Count Animals for Ba-
by” for instance, the app says it
“teaches numbers and counting (1-

), animals, first words and action/
reaction”. An information page for
an app from Open Solutions called
“Baby Hear and Read Verbs" makes
more elaborate claims: *“Here
comesanew and innovative form of
kids' education. The application
provides learning opportunity to
learn how to read, pronounce and
spell basic verbs. We have tested
this app and the kids and parents
simply loveit!”

Indeed, Russ Crupnick, senior VP
for industry analysis at the NPD
Group, amarket research firm, said
that parents who have downloaded
suchappsoftenfeel that the technol-
ogy has made learning more fun
and easier for their children. “A lot
of parents think theseappsare very
educational,” he said, “especially
for younger kids.”

The complaints against the app
companies are only the latest salvo
by the Campaign for a Commercial-
Free Childhood against the elec-
tronic learning market aimed at in-
fants and toddlers, Several years
ago, the group filed a similar com-
plaint against “Baby Einstein”, the
hugely popular videos for infants;
as a result, Disney, which owns the
Baby Einstein, ultimately offered
refunds to consumers who had
bought the products.



Future teaching and learning

Professor, no need to go to class room!

Jamil Salmi, World Bank Library in your iPad



NATHAN WEBER FOR THE NEW YORK TIMES

Members of a church anmammmvwmmm
mobile devices duﬂuaml D’.Mmhnlﬂmﬂbnm




Medical Advancements

CARDIAC
REGENERATION
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(Reuters) - Scientists have grown the first mini human brains in lab, 29 August
2013, Lancaster, et al Nature

Lab grown (In Vitro) meat!




Technology driven environment is ubiquitous

now we interact with family, friends & governments
now we live, access services

now we gather, share information & learn

now, which, when & where we work

now we move from anywhere to anywhere

now we produce and consume

U 00000 D0

now we finance activities

skills needed for living have changed for ever ?!



Download me a fish




Engineering Education in a Technology-Driven Environment



Supply chain is global

http://www.blogduwebdesign.com/graphisme/les-50-plus-beaux-graphiques-de-visualisation-de-donnees/25




Pace of innovation is amazing!



Innovation is going global

Up to 1920s 20t Century 21t Century

> Significant role | < Significant role of /G|oba||y
of Europe I distributed

> Sporadic % Corporation led Innovation nodes
innovations Innovation
led by
scholars and < Systematic learning ‘/Open source
entrepreneuri < Scientific research

al individuals & technology led

hovations v’ Investments by

governments
around the world

» Apprenticeshi
p model of

. . *» Standard products
skills learning

|
|
|
|
I
|
I
|
I : .
| Innovation
|
|
|
I
for markets around :
I
|
|

» Limited pool of the world v L
- ovatore Parhmp_ajuon of
(~1000) universities

Seeram Ramakrishna, Author of The Changing Face of Innovation; National University of Singapore; www.gc-sherie.org seeram@nus.edu.sg



Engineering graduates by numbers

C & S America =

Korea & Japan =
150,000

Europe =

200,000

100,000

Africa =
50,000

CA & ME =
200,000

\ Idia =

China =
1,000,000

.ﬂ

Australia &
NZ = 10,000

~ two million engineering graduates per annum

~ 6,000 Engineering colleges

GERC

GLOBAL ENGINEERING
DEANS COUNCIL

Seeram Ramakrishna, www.gc-sherie.org



Outbound International Students by Region

1,100,000 - =—=FEast Asia and the Pacific
==North America and Western Europe
1,000,000 -
==Central and Eastern Europe
900,000 - ==South and West Asia
==Sub-Saharan Africa
800,000 -
==Arab States
700,000 - ==Latin America and the Caribbean
—=Central Asia
600,000 -
500’000 | M
400,000 -
300,000 T /A/
200,000 -
e
100,000 - -
0 T T T T T T T T 1

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: UNESCO



Global learning

**in abroad

* Overseas branch-campus an
% at home (joint venture or alone)
* Joint research & comm

* Twinning programs

* Longer internships, thesis work
* Networks for sharing exp
* Research collaborati

* Sabbaticals

* Dual degrees
* Double degrees

Complexity

* Research partnerships

Student exchange programs
* Joint seminars & workshops

* Academic learning visits

Seeram Ramakrishna, Author of The Changing Face of Innovation; National University of Singapore ; www.gc-sherie.org seeram@nus.edu.sg



Scientific Research

1600-1900s 20th Century ey m
TRANSACK >
1 author per paper 2 to 3 authors per paper ( ~ & authors per paper

} Underss 1, ,.1: 100 authors per paper !

:
' ¥ THE

'NGF  Why?

CONS

Q Collaborations among
researchers from diverse
disciplines and countries

" (] Research is expensive

U Reporting on research

Primedly 7N,
L Ty b

U Bean counting

Seeram Ramakrishna, Author of The Changing Face of Innovation; National University of Singapore; www.gc-sherie.org Seeram.rk@gmail.com



Number of ASD Publications

2,000 - —

===Authors from Only One Country

1,500 ~==Authors from Multiple Countries

1,000 -

1980 1985 1990

http.//iacc.hhs.gov/publications-analysis/july2012/print_version.jsp



Rise of global research universities

2010s
Global Research University (GRU)

Frontier research & global leadership
2000s

Research Intensive Universit

Innovation & entrepreneurship

Autonomous

National University of Singapore Journey
1990s

Research university

peaks in selective areas
1970s
Teaching University

A Statutory Board of Government



Singapore Global Partnerships

MIT: Infectious Diseases; Environmental Sensing & Modeling; Bio-Systems and
Micromechanics; Future Urban Mobility

ETH, Switzerland: Future Cities Laboratory
UC Berkeley: Sustainable Buildings and Renewable Energy
TUM, Germany: Electromobility in Megacities

Cambridge University: Low carbon processes

Technion Institute of Technology, Israel: Cardiac Restoration Therapy

Hebrew University of Jerusalem: Mechanisms of Inflammation
Seeram Ramakrishna



Cornell and Technion partner to build a new applied sciences
& technology campus 1in New York City

New York City's information-driven economy is serving as the impetus
for the development of many consumer-oriented companies focused
specifically on technology to meet end users' needs, including those of
NYC's core industries: media, advertising, finance, healthcare, real

estate, fashion and design, to name a few.

NYC Tech Campus is centred on flexible and dynamic interdisciplinary
application hubs instead of traditional academic departments. The first

three hubs — Connective Media, Healthier Life and Built Environment



Global comparison of universities and disciplines
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The Australian



B WORLD ACADEMIC SUMMIT INNOVATION INDEX

Rank Average value per researcher (US$)

1 South Korea 97,900 (S$123,100)

2  Singapore . EYES

3 The Netherlands 72,800 ;

4 South Africa 64,400

5 Belgium 63,700

6 Taiwan 53,900

7 China 50,500

8  Sweden 46,100

o Denmark 43,600

10 India 36,900

11  Russia 36,400

12  Turkey 31,000

13 Canada 27,200

14  United States 25,800 . Sources:
15 Australia 25,600 B . TIMES HIGHER EDUCATION,

THOMSON REUTERS



Implications of Rankings

e|somorphism of universities as they
tive to the percepti

eHierarchism of universities

e Stakeholders attention
e Justification for investments

*Brain drain

eConcerns on sustainability; vaguely
understood performance based
funding

e Attraction of talent
e Mobility of talent

e Opportunities for partnerships
e Streamlining of operations
e Aspiration for new standards

ePriority to the disciplines relevant to
ranking

eLess attention to the teaching there by
affecting the quality of education




Tertiary education institutions are subjected to-

US Secretary of Education Arne Duncan called for more
accountability in  higher education through the

development of a university rating system at the TIME
Summit on Higher Education, September 2013

[GNTVERSITY] tion
Accreditation TS AL TR (Self) Evalua
o = N - - A tic
e o e (Self) Assessmen

Sketch vector illustration

External Validation

© Seeram Ramakrishna, FREng, FNAE, FIES



Measure of research quality, significance & impact

Is this the way for engineering research?

Bibliometrics
Emerging Trend:

UReporting on research is a profession by itself
now! Many new jobs have been created

UBibliometrics have been projected as the
objective and best proxy indicator

Peer

U Bibliometrics appeal to stakeholders who are

ReVieW away from the operations

U Enable benchmarking on bigger scale
Traditional Practice:

U peer review has been the tradition for centuries
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Landscape of Engineering

Energy Engineering
Industrial Engineering
Food Engineering

Computer Engineering Sustainable Design Engineering
Electronics Engineering Environmental Engineering
Electrical Engineering Built-Environment Engineering
Nuclear Engineering User Experience Engineering
Aeronautical Engineering Educational Engineering

Transportation Engineering . . N : :
Systems Engineering anoscale Engineering

Chemical Engineering

Mechanical Engineering Healthcare Engineering

Marine Engineering Biological Engineering Big Data Engineering
Textile Engineering

Mining Engineering Biomedical Engineering Human Mach@ne .
_ _ _ Biotechnolo Interface Engineering

Metallurgical Engineering gy
Civil Engineering Materials Science & Engineering Robotics

Irrigation Engineering -
Transition to 1950s 1990s Now & Future
modern

engineering

Seeram Ramakrishna, www.gc-sherie.org



Big ideas of the higher education ?

1900s & 50s

Women
enrollments

Research at
universities

1980s & 90s

Mass
education

Private
education
providers

2000s

Global
education

Glocal
education

Autonomy

Global
rankings

Now & Future



Technology driven environment led to expansion of

()h‘?fﬁging Face of
Innovation

Is it Shifting (o Asia!

Tertiary Graduate

1950s

200 million students
32% age cohort

25 million papers

10,000 journals
Open
(outsourced)
innovation

/
/

Innoyative
Products

/

Scientific Papers

2000s



University is.a bridge for:
» social'mobility
> innovation




Funding squeeze causes college blues

|
Education With no tuition fees, universities are overcrowded and teaching is suffering, writes Eric Frey

1970s, But as enrolment increased,
public funds did not grow accordingly
and were practically frozen following
the recent financial and economic
crisis.

Unlike Germany, Austria never
instituted a selective admissions proc-
ess but took in anyone with a Matura,
the high-school diploma equivalent to
the English A-level. A previous con-
servative government instituted tui-
tion fees of €363 a term a decade ago,
but even that puny contribution was
abolished just before the 2008 parlia-

election

mentary B

Contrary to its promises, the govern-
ment did not make up the shortfall.
Austria’s university presidents o
the institutions need an extra €1bn to
overcome the present paralysis.

a3 S
Even for compulsory

seminars students have to
Iine_z up at four o'clock in the

department
to limit the number of university
entrants, and would also like to see
moderate tuition fees reinstated.

The SPO resists both measures,
arguing it would prevent children
from low-income families from enter-
ing higher education. But critics say
most students come from a middle-
class background and enjoy free study
paid for by the public.

Enrolments shot up when the Euro-

Austria had to grant all EU stu-
dents the same free access as it does




Planning parameters?

J~ One university per million population

d~ 5,000 to 10,000 graduates per year per

million population

1~ 50 to 100 PhDs per year per million

population



% enroliment in private tertiary education

 0-15% >15<35% >35<70%

Emerging Cuba China (15%) Indonesia (70%)

countries  Bhutan Vietham (15%)  Malaysia (50%)
North Korea Cambodia (15%) India (60%)
Argentina Poland (20%) Philippines (70%)

Thailand Egypt Pakistan (35%)

Turkey Kenya Iran (50%)

South Africa  Hungary Kazakhstan (50%)

Kenya Mexico

Nigeria Brazil

Uganda Peru

Chile

High Germany USA# (26%) Japan (70%)
Income New Zealand Portugal (30%) South Korea (70%)
countries  Australia Russia Singapore (40%)

# USA: in 1967 about 1% of tertiary students attended for-profit institutions.
In 2012 about 12% of tertiary students attended for-profit institutions Source: UNESCO Higher Education Trend Report 2009



Big ideas of the higher education ?

1900s & 50s

Women
enrollments

Research at
universities

1980s & 90s

Mass
education

Private
education
providers

2000s

Global
education

Glocal
education

Autonomy

Global
rankings

Now & Future

MOOCs

(online digital
learning)



» n . ’
Oxford Languag N VL
QRRIC ancEEs = Salp
Dictionaries Online = e «®N |22
The world’s most trusted dictionaries , /| foyiom <
| A 3
Vo ~

KHAN
Oxford Dictionaries Online (ODO) ACADEMY

MOOC, n.: a course of study made available over the Internet
without charge to a very large number of people.

[he Oxford
English

Dictionary




[SINGAPORE

[tantar Aprils, 2013 Page 11

I:ft) Dr
founder, and Dr Bindu Hari, dean of the
NPS group of schook, were also present at
the ceremony. The 1B Year 1 and 2 stu-
dents raised money for Tan Tock Seng Hos-
plhl as part of their CAS

tion, Service) and this was presented (right)
during the graduaticn ceremony.

r. Singapore High
ritivs a :hnirmn

ﬁd of honour (suhad fifth from
chairman and

(Creativity, Ac-

NPS International School bade goodbye to its second batch
of graduating students on March 26. The graduating
batch consists of students from CBSE Grade 12

and IB Year 2 who will be appearing for
board exams this
Commissioner to
af Olnm jonal R. J d

e et 1802

= 5000.08

Redrawing the tertiary
education landscape

P ——

Ower the past decade, certain prmnd-
ers have roped in e: ts and practis-
ing professionals, -S,:nwneg

gogy by developing and ldopdng s0-
phisticated ICT tools to facilitate learn-
ng, dynamic interactions and global
nntvorlnng experience among learn-
ers in amenable subject areas such as
business, accounting, etc. As a result,

Innovative teaching
methods and online

tools make education
more accessible

board for teac! are | e
in many wﬁrl;"?smnn&?s‘:»
thetic powerpaint dides and graphics,

T HE days of using chalk and black-

wideo
streaming, “visualisers and electronic
blackboards are now cl
room aids.

These days, students carry laptops,
tablets, and iPads to the classroom
along with their notebooks and writ-
ing accessories. They
take notes direc
their lnfomau!zl“::s
communication technolo-
gy (ICT) tocls. Some
make use of the Internet
to quickly know the
meaning of new termi-
nology that they come
across in the classroom.
No wonder then that lec-
turers are on their toes
these days!

Thanks to the
progress of ICT systems,
lecturers are able to conduct
Web-bued classroom ducunlom

and resources. This is no surprise as
lh_{ are Generations Y and Z!

‘ypical classroom size ranges from
30 to 100 students at world-class uni-
versities. In recent years, some faculty
members from leading US universities
have taken online teaching to a new
level. Thx are offering courses to a
large of in d1

worldwide via the Internet. This is
known as MOOCs or Massive Open

. For eoxa o the Arti-
ficial lmellisvxe online course of-
fered by Stanford University faculty
member Sebastian Thrun saw
160,000 signing up for it. UC Berke-
ley faculty members launched Course-
ra which claims more than a million
1 B lv. the National Uni-

and more students aspiring for quality
education, there is growing interest in
online courses offered by world<class
universities. Teachers at these institu-
tions are often involved in the genera-
tion of cutting-adge knowledge. Acces-
sbility of low- or no-cost knowledge
and skills from Lhowrld’sbulin
panling to many aspirants and E
ing pr ionals who wish to upgrad
their skills while working and without
losing income.

MOOCs are also belpful to pre-uni-
versity students who are yet to make
up their minds on which disciplines to
pursue. They also provide students
with an cpportunity to audit courses
and discover their own interests and

wersity of Singapore signed up with
Coursera to offer its ovm se-
lect courses online. MIT, Har-
ward and UC Berkeley have
teamed up and launched edX
to offer online courses more

widely. The acronym itself
suggests the aim of the
course. MOOCs are tuition
fee-free, and encourage
peer-to-peer  interactions.
They are unaccredited cours-
es with no tramsferable cred-

igths. They are also a boon to
keen learners who come from families
with limited financial resources.
Many who opt for online education
wiih to receive a degree upon success-
ful completion of the :’suu This
prompted me to take a look at the di-
verse Wr{o education providers
worldwide who offer online degrees.

it is now possible to receive degrees
based on full online Jearning,

The innovations in tertiary educa-
tion have given knowledge seckers
a choice.

= tabla@sph.comsg

Prof Seeram Ramakrishna & the
::ncbr ofﬂu- Colm- fov Nmﬁbew:

University of Smg@on
In assoclation with

NPS =

| UNIVERSITY of CAMBRIDGE
&P International Examinations

GANBNGEE INTEMAATISN, SENTTE

B.I.LN DAWOOD CARGO
& LOGISTICS PTE. LTD

3 Cuff Road, Singapore - 209714

its or recognised de e,
Those 'lms‘:l p sxlu
course successfully will re-
ceive a grade wnh a snnnem of ac-

CIIQ

amoag
and facilitate them to learn the con-
cepts while interacting with their
peers. It is also possible to make avail-
able pre-recorded lecture vlcho- dwl-
ully In other words, the

T
lre

in open ¢
&otenﬁnl commercial oppor
the bmwwdl of

lerhuy education in international me-

dia lodﬂy und their format is still

ceive support as and when ueeded.
and connect with the lecture content

th the participation of
more fncully members and
world-class universities.

at  their own pace, pace  What makes MOOCs appealing?
and time. . o There are about 180 million students
Modern-day lecturing en- ldwide in about 20,000
hancing the learning out-  tertiary institutions. The demand for
comes by g the face-to-f tertiary od is growing and en-

classroom lud:ing with online teach-
ing. A simple survey by show of hands

rolments are projected to reach 260
million by 2025 Gdng by the various

mmydnsmdimed that students pre.
fer f hi

to-f:

only dare wwld class.

augmented by online mchuumppor‘i

only a few hund
‘With the cost of education going up

Lk
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"You don't have to worry about my
future any more — | just downloaded
an entire college education!"
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Degrees based on online digital learning

LU21Global

Launched online MBA in 2003

s
1--?




"It is not the strongest
of the species that
survives, nor the most
intelligent that survives.
It is the one that is the
most adaptable to
change."

Charles Darwin

Online learning will make college cheaper. It will

also make It better.
| Rafael Reif, President of MIT
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i . .

Perfect storm‘for MOOCs/onIine digital learning

QICT progress

Variety of learners

Flexibility (learn from anywhere, anytime, anypace)
Life long learning

Cost of tertiary education (online education for free?!)
dLimited number of high quality universities

dUniversities adapting to the change

T ——




Confidence Building

Learning from
accomplished
professors from
world leading

universities

vy ‘,/’ __— . -
http://biblicalisraeltours.com/2013/01/the-david-and-goliath-story-re=vis




MOOCs’ Future?










On-LineTeaching Vs Face to Face Classroom Teaching

| ves | No_

If this module is offered fully on-line would you take it? 33%

Fully on-line teaching will enhance my learning outcomes i.e. deep conceptual 6%
understanding and problem solving skills

Level of student engagement is better in face to face teaching 6%
Level of student engagement is better in fully on-line teaching 6%

Face to face classroom helps me to connect with lecturer & students 12%
Fully on-line teaching helps me to connect with lecturer & students 12%

A blend of face to face classroom teaching and on-line teaching will elevate my 25%
learning

| prefer blackboard style of teaching 12%

| prefer ppt style of teaching 6%

| prefer a blend of blackboard and ppt style of teaching 30%

| prefer self-education 6%



Regular classroom learning

augmented with online digital
support is preferred: blended

learning or internal MOOCs

Online video lectures, peer assessment,
class rooms, engagement, etc.

Real classroom discussions, interactive
sessions, problem-solving activities, etc.




Big Screen Vs Small Screen

Survival tips: a) sell the experience and b) expand the pie




Journalists IReporters

O Analysts (insights vs news)
O Scholars (book writing)
O Expert commentators

Q Star reporting (branding)

d Guanxi



Professors Digital learning

O Analysts

O Scholars (book writing)
O Experts/foresight

O Star lecturers (branding)
O Guanxi

1 Mentors/coach



MOOQOCs (online digital learning) Future

Impediments:

Criteria used in global rankings of universities
Accreditation & quality assurance
dMonetization of MOOCs

Not ready to replace face to face learning with mentors & peers

Opportunities:

AMOQOCs will be leveraged by for-profits, on-line, open, new,
second tier and third tier universities

Leading universities are likely to pursue internal MOOCs
(blended learning) to embrace change and deliver effective
education
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Big ideas of the higher education ?

1900s & 50s

Women
enrollments

Research at
universities

1980s & 90s

Mass
education

Private
education
providers

2000s

Global
education

Glocal
education

Autonomy

Global
rankings

Now & Future

MOOCs
(online digital
learning)

Skills (quality &
relevance)

Life long learning

The source for
innovations
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Academically Adrift (2011) by Richard Arum and Josipa Roksa,

1961: 40 hours per week for school work & studies. Now that had
declined to 20 hours.

36% of college graduates had not shown any significant cognitive
gains over four years

Chronicle of Higher Education and American Public

Media’s Marketplace, half of employers say they have

trouble finding qualified recent college graduates to hire



Students are motivated to work on areas related
to societal challenges S

—

ICT/
Information Clean

A 1_ Challenges A
of societies |

Food &

\Nutrition |

—

Health & \
Medical | Waste

Qervices " \Management )

Materials Today (2013) 16(4), 102-103



At Harvard College, a recent engineering graduate from Sierra-
Leone, David Sengeh 10, worked with researchers on refining an
inhalable TB vaccine. Through NGOs he helped distribute
mosquito nets in Africa. “It's not enough just to be a good
scientist,” he’s says. “You have to bring science to the smallest

village to produce real social impact.”

We need to bring a deeper level of analytical thinking and a new
set of social and leadership skills to their education. By doing so,
engineers will gain a well-deserved seat at the grown-ups table.

Cherry A. Murray, Dean of Harvard SEAS

Andrew R. Garman, managing partner at New Venture Partners.



Green Tech Humanism Award

Green Tech Highest Popularity Award
Low Cost Solar Chilli Dehydrator

Headline: Spicy news for chilli farmers

Source: Tablal, p8
Date: 1 February 2013

National Universty
FSingepore

Spicy news fo
chilli farmers

NUS students design solar
dryer for Indian conditions

li peppers bring to our dishes in subtle or

sharp ways dependin, the preparation

style. This tradition of usi peppers has been

passed down for generations in India, where some

of the hottest peppers in the world are grown includ-

the Assamese variety which has a rating 10,000

times hotter than Tabasco sauce! But beyond these

facts have we thought about where those chillies
come from?

A team of seven mechanical engineering stu-
dents from the National University of Singapore
(NUS), which include five Indian nationals — Sid-
dharth Rajgopalan, Kshitij Jhunjhunwa-
la, Nishant Jalgaonkar, Prateek Sinha
and Yashvardhan - have decided to ex-
plore the farmer’s story of growing chil-
lies in India. The other two students in
the team, Barry Chew and Sahirul Aid-
il, are Singaporeans.

Under my supervision the team criti-
cally analysed the way chilli is grown
and marketed and they designed a de-
vice that may be able to empower the

M OST of us love the spicy flavouring that chil-

farmers.
India is the largest producer and con-

sumer of chillies in the world but S

what most people don’t know is that

30 to 40 per cent of the chillies are lost during the
and ing process be-

fore it reacha us consumers.

One major reason is due to the traditional meth-
od of drymg chillies in the open because it is ex-
posed to rain, pests and other natural agents. Unfor-
tunately the pcople most affected by this wastage
are the farmers who have to settle for a lower in-
come due to poor quality of a large portion of the
chillies. Armed with the hope of bringing change to
the farmers, the students’ main motivation was to
use engineering to empower more farmers to rise
out of povef:K

er much research, the team designed an af-
fordable dryer (above is the visual representation of
the solar dryer the students plan to build) that helps
the farmer dry chillies using the power of the sun.
Not only does the dryer help the farmer
process chillies in a hygienic and safe en-
vironment, it also operates on the renew-
able energy of the sun which is available
in abundance. There have been at-
tempts in the past to make solar dryers
but they have never been affordable or
long lasting for the farmers.

The students estimate that the dryer
they have designed will be able to dry
100kg of fresh chillies in two days as op-
posed to three weeks required for dry-
ing them in the open sun. The team

strongly feels that by using their dryer farmers will
not only be able to process chillies more efficiently
but they will also be able to obtain a higher income
by selling better quality chillies with minimal

'wastage.
S N Moving forward, the team has planned a

trip to India to meet farmers and get more
information about their situation. They will
be using this information to build a prototype
of the dryer as part of their curriculum in NUS.
‘The students hope to build the prototype by Octo-
ber which they estimate would cost around $400.
The team hopes to raise funding to conduct field re-
search in Indian villages as well as cover the expens-
es of building a second prototype in India.

Using their learning experience from the solar
chilli dryer they are keen to design similar solar dry-
ers for other agricultural products as well. They
have just got started on a journey with the aim of
using engineering to bring change to the world. I see
a bright future ahead with more students steppi
up to take action on different issues that the worl
is facing.

= tabla@sph.com.sg
Prof Seeram Ramakrishna is the director of the
Centre for Nanofibers & Nanotechnology at the
National University of Singapore

In association with

UNIVERSITY of CAMBRIDGE
International Examinations

CAMBRIDGE INTERNATIONAL CENTRE
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~ 50% of degree holders are holding

jobs that do not require a degree




The biggest challenge of massified higher
education systems is to produce graduates
qualified to work in modern economies and

enable sustainable development



Way Forward

4 Proficient in the use of ICT

U Problem solving skills

 Real world experience

d Knowledge of diverse cultures & approaches

4 Life long learning



For Millennials, the tertiary education is
different. It is not about coming out of

poverty. Itis about personal fulfillment.



Skills &

Experience




Tailor education to an
individual’s interest
and capabilities
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