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STEM to STEAM
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STE'/ brings together The Arts can connect the '
principles of Science, dots between the
Technology, Engineering  disciplines of STEM. It

& Mathematics with key  ignites creative and

skills such as problem imaginative thinking which
solving, strategic thinking is an essential driver

and collaboration to behind mnovatlon a

produce quality products. founding principle bghmd g
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Mrisiry of Indusiy
Iindonesia’s Fourth
Industrial Revolution ﬁ

SINGAPORE'S INDUSTRY
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4.0 STRATEGY
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James Watt
(Patent 913: A method of
lessening the consumption of
steam in steam engines - the
separate condenser)

Filed: 5 January 1769

INDUSTRY 1.0 (circa 1770)



Revolt of the Luddites

British Parliament Response
 Frame Breaking Act of 1812
 Malicious Damage Act 1861

INDUSTRY 1.0 (circa 1770



London and Paris (19" century)
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Print ¢. 1840 by John Le Ceux, of
Second Court, St. John's College,
Cambridge

Source: Chandler datas, from 1987

Victor Hugo
g =8 Les Misérables (1862)

INDUSTRY 1.0 (circa 1770)
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Mary Poppins Returns (2018) Electric generator at Pearl street, Manhattan installed by Thomas
Scene: Edwardian, London (1910) Edison (1914)

INDUSTRY 2.0 (circa 1900)
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Moving Assembly Line and

Expansion of the Iron & Steel Industry

An Assembly Line
of the
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Park, Michigan (1913) Early 20t century high rise building, e.g. Empire State Building (1931)

Engine installation at the Ford Motors, Highland

INDUSTRY 2.0 (circa 1900)



Altair 8800

VisiCalc , Apple (1979)
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DOS , Microsoft (1981)

Wordstar 3.0 (1982)

INDUSTRY 3.0 (1970

and wrote BASIC for Altair




Race of Programmable Logic Controllers (1969)

INDUSTRY 3.0 (1970
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Digital Twin, Black Panther (2018) Driverless Cars, Knight Rider (1982)

INDUSTRY 4.0 (2000




Sophia, the robot, by Hanson Robotics, Hong Kong (2016)

INDUSTRY 4.0 (2000)
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Deep Blue (Al) vs Garry Kasparov (1989)

INDUSTRY 4.0 (2000)



Global Spending on Robotics on the rise

Ailit
B Military

Ingustnat

Where are jobs most likely to be replaced by robots?
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INDUSTRY 4.0 (2000)



Global Spending on Robotics on the rise

Catalogue of fears

Probability of computerisation of different
occupations, 2013
(1= certain)

Job Probability
Recreational therapists

Samantha West telemarketing robot selling life

Foxconn replacing 60,000 workers by robots in insurance in the US. (2013))

Guangdong, China (2017)

Molly Robotics showcased a robot chef that
prepares 2,000 gourmet meals (2017)

‘Persuasive’ robots as robot nurse to support
labor shortages in Japan (2019) )

INDUSTRY 4.0 (2000



19 The accelerating pace of change...

Agricultural
Revolution

Industrial
Revolution

e ... and exponential growth
in computing power ...

Computer technology, shown
here climbing dramatically
by powers of 10, is now
progressing more each

hour than it did in its

entire first 90 years
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Analytical engine
Never fully built,
Charles Babbage's
invention was
designed 1o solve
computational and
logical problems

1BM Tatulater

Colossus

The electronic
computer, with
1,500 vacuum
tubes, helped the
British crack German
codes during WW I
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Moon
landing

UNIVAC |

The first commer-
cially marketed
computer, used to
tabulate the U.S.
Census, occupled
943 cu. ft
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e
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Human
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sequenced

€) ... vill lead
to the
Singularity

e Apple Nl
At a price of $1,298,
the compact
machine was one of
the first massively
popular personal
computers

Desipro 386

Power Mac G4
The first personal
computer to deliver
more than 1 billion
floating-point
operations per
second

2045
+— Surpasses
brainpower
equivalent
to that of
all human
brains
combined

Drampowe
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I
2020

INDUSTRY 5.0 (2023-2045
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| Fbrd production line | /f'-' ' | Pre-set. ordered learning
_QC at each station.

Station expert i
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Adapted from the lecture by Prof. Oded Reichsfeld, Intellitek

INDUSTRY 2.0 & EDUCATION




Adapted from the lecture by Prof. Oded Reichsfeld, Intellitek

INDUSTRY 3.0 & EDUCATION




INDUSTRY 2.0 EDUCATION 2.0
v J.A‘
Pre-set qjdered learning

Ford production line

Standardized tests |

*Cialized teacher

at each station

wl

Adaptea—l‘?om the lecturer by Oded Reichsfeld, Intellitek

INDUSTRY 4.0 & EDUCATION




19t century (Education 2.
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Adapted from the lecture by Prof. Oded Reichsfeld, Intellitek



Shift to Critical Thinking, Creativity and
Emotional Intelligence

$en {3}
in 2015 in 2020

Complex Problem Solving .  Complex Problem Solving
Coordinating with Others Critical Thinking

People Management Creativity

Critical Thinking People Management

Negotiation Coordinating with Others

Quality Control Emotional Intelligence

Service Orientation Judgment and Decision Making
Judgment and Decision Making Service Orientation

Active Listening

Negotiation
Creativity

Cognitive Flexibility

SoONOOAEWLN =

1.
2.
3.
4.
5.
6.
¥4
8.
9.
10.

Future of Jobs Report, World Economic Forum (2016)

INDUSTRY 4.0 & EDUCATION




Emergence of new IR 4.0 Intelligence

e understand and apply our knowledge

Contextual

v we differentiate bet p at is right and
what Is wrong, reach decisions and make choices based on Iintelligence Heart - how we process and integrate our thoughts and feelings
this differentiation Ethical Emotional and relate to ourselves and to one another

Intelligence Intelligence

Philosophy — how we analyse ideas in terms of their Socratic Fou rth Inspired
o sadmbiobo et S ”5_'.,‘,,,,.“\ Intelligence |nd ust rial Intelligence
Revolution
Intel'igence VO > L  and maintain our personal health

Physical and weill 2 an those around us o be able to
Intelligence (4' RI ) Intelligence apply the energy required for both | jual and systems

d develop withan setting E(om(em

that form owr ¢
Ct the environment ctors have on us, and | transformation
we impact one another and our emaronment

Transdisciplinary Entrepreneurial
Perspective - how we understand a system i relation to its Intelligence Intelligence Disposition - how we recognise opportunity through
larger emvronment, redationships and connections, < 3 Strateguc synthesss of the whole and creatively combine resources

integrating the information from separate disciplines

Iintelligence

Orientation - hoy adapt to changing environme
gather, examine and disseminate intelligence o

value

Oosthuizen (2017)

INDUSTRY 4.0 & EDUCATION




Eight Mega-Trends in Technology

Internet of Things

Robots Augmented

reality

Virtual

reality

3D printing Blockchain

Artificial intelligence

©2016 PwC. All rights reserved. #TechMegatrend

INDUSTRY 4.0 (2000)




Massive Retooling and Capacity-Building of our
Teachers for Education 4.0

Teachers Training

INDUSTRY 4.0 & EDUCATION



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

- Charles Darwin




