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Industrialization and Internet of
Thing



The risk of jobs being replaced by automation varies by country
Source: World Bank Development Report (2016)

Thailand

2%
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India
69%
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47% of US jobs are at risk from automation, but not all cities have the same job risk
Source: Berger, Frey and Osborne (2015)

Least at risk @ F 3 Most at risk
Boston 38.40% &— f % of jobs at risk of automation i [ 45.80% Houston
Washington D.C. 38.40% e % 45.90% Sacramento
Raleigh 39.70% o——j —*® 46.00% Dayton
Baltimore 40.40% o——— " 47.00% Los Angeles
New York 40.70% — % 47.10% Harrisburg
Bridgeport 41.10% @ ——— — 47.10% Oklahoma Cit\'I
Toms River 41.20% o= —% 47.90% Grand Rapids
Richmond 41.40% e— —--e 48.40% Reading
Minneapolis 41.40%  o——, ———t 48.50% Greensboro
Denver 41.50% eo——— p—— 49.10% Las Vegas
San Francisco 41.70% @————m__ J——e 53.80% Fresno

http://uk.businessinsider.com/robots-will-steal-your-job-citi-ai-increase-
unemployment-inequality-2016-2
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Artificial Intelligence Course Creates Al
Teaching Assistant

Students didn't know their TA was a computer

By Jason Maderer | @ MAY 9, 2016 - ATLANTA, GA n a a
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Innovations

Meet ‘Ross, the newly hired legal robot

Most Read

By Karen Turner

1 He thought the couple were ha
sex outside a bar. Then he real
she was unconscious.

He was her middle-school spes
teacher. Now, he's the father g
unborn child, police say.

‘How's Amanda?': A story of tri
and an American addiction

The rise of black nationalist gr{
that captivated killers in Dallag
Baton Rouge

Video: Austin police body-slam
teacher, tell her blacks have ‘v
tendencies’

—
Law firm BakerHostetler hired a robot to help with its bankruptcy cases. (iStock) .
Our Online Games




Toward Thailand 4.0
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Table 1.1 Key economic indicators, 1990-2013 (Billions of US dollars at current prices and current exchange rates,
unless otherwise specified)

1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013
Output | |
GDP (billions of dollars) 15 33 40 88 169 | 126 | 189 | 338 | 365 | 386 | 409
GDP per capita (dollars) 707 | 773 | 1561 2865|2023 (2877|5090 (5478|5775 |6097
Sectoral value added (% of GDP)
Agriculture, hunting, forestry, fisheries 23 16 10 " 1" 10
Industry 29 | 32 | 3&7 40 | 38 | 39
Mining, manufacturing, utilities 24 27 31 37 36 36
Manufacturing 22 22 27 31 30 30
Services 48 | 52 | 53 49 | 50 | 51
Wholesale, retail trade, rest. & hotels 23 24 23 18 18 18
Other activities 20 21 22 25 26 26
Employment

Agriculture (% of total employment)

Industry (% of total employment)
Services (% of total employment)

Unemployment (% of labour force)

T h a | | a ﬂ d An Agricultural Country?



Figure 1.9  Proportion of R&D personnel in different sectors, selected Asian countries, various years (Percentage)
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Changes in Education Landscape



Exhibit 1: Students require 16 skills for the 21st century

21st-Century Skills

Foundational Literacies Competencies
How students apply core skills How students approach
to everyday tasks

1. Literacy

2. Numeracy
3. Scientific
Iteracy

4. ICT literacy ‘.':1.&& —

5. Financial N
literacy

6. Cultural and
civic literacy

Lifelong Learning

Nate: ICT stands for information and communications technciogy.

Character Qualities
How students approach
their changing environment

11. Curiosity

12. Initiative

13. Persistence/
grit

14. Adaptability

15. Leadership

16. Social and cultural
awareness




Top 10 skills

in 2020 in 2015

Complex Problem Solving
Critical Thinking

Creativity

People Management
Coordinating with Others
Emotional Intelligence
Judgment and Decision Making
Service Orientation

Negotiation

Cognitive Flexibility

Complex Problem Solving
Coordinating with Others
People Management

Critical Thinking

Negotiation

Quality Control

Service Orientation

Judgment and Decision Making
Active Listening

Creativity

SOXNOUAWN =

T

2

3.

4.

5.

6.

T

8.

0.
10.

Source: Future of Jobs Report, World Economic Forum




Exhibit 2: Since 1980, jobs requiring social skills have surged

REQUIRES SOCIAL SKILLS

Lawyers and judges @ Social workers Financial managers @

@ Vocational counsellors Management analysts g Economists

Registered
nurses Physicians @

Engineers

Police

Licensed practical Desi
esigners
e ’ Computer scientists &

Dentists
Accountants &

Childcare workers ® Dental
Nurses aides assistants
Engineering and

MA?’EIQS?(T_E? science technicians
Truck drivers General office clerks

@ Health technicians

Bank tellers Mathematicians

Auto mechanics
Janitors iy Food scientists
Electricians Machinists

Industrial
machinery
repairers

Accounting clerks

Carpentefs Bio'ogica' technicians

Welders
Statistical clerks

Labourers Machine operators
Tool and die makers

Share of jobs fell & Share of jobs grew Share of jobs remained the same

Note: The position of an occupation on the x and y axas refiects the intensity of math and socal skills required, based on calculations by David Deming, using data
from the Qccupational Information Network (O'NET), a survey administered by the Us | epartment of Labor, The bu solor refiects changes in the share of jobs
from 1980 to 2012. Jobs with shares that changed in a range from -24 10 24 ce 3 ponts are grouped under *
*Share of jobs grew" and jobs w

2 * 5 0f jobs remained the same”, jobs with
shares that changed by more than 24 percentage points are grouped under :ss than -24 percentage
points are grouped under "Shars of jpbs fell"

d from Miller, Claire Cain, "Why What You Leamed in Preschool Is Crucial at Work®, The New York Times, October 16, 2015, http:/A nytimes.
/ 10/18/upshot/how-the-modem-worky yme-maore-like-pr pol.html, based on data from Deming, David J., The Growing Importance of
in the Labor Market, Harvard University and NBER, August 2015, httpi//scholar.harvard.edu/files/ddeming/files/deming_soci

e d

o kills_august2015.pdf,

S miml Clillo
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Exhibit 3: A variety of general and targeted learning strategies foster social and emotional skills

Competencies

Critical thinking/
Social and cultural problem-solving
awareness : ' f

Creativity

Foster greater respact and

tolerance for athers
Encourage empathy
Foster cultural salf

awarenegss

How to teach all skills

a Encourage play-based leaming
Lia?e:sr:ll? i Break down leaming into smaller, coordinated pieces
Encourage empathy Create a safe environment for learning
~ Develop a growth mindset '
Foster nurturing relationships
Allow time to focus
Foster reflective reasoning and analysis
Offer appropriate praise
Guide a child's discovery of topics
Help children take advantage of their personality

Adaptability and strengths Collaboration
. i_‘li,'.?«r j!: & ability to procass ’ Provide appropriate Cha"enges ~ :

: = both flexibility Offer engaged caregiving
andatactine Provide clear learning objectives targeting explicit skills

Use a hands-on approach

Curiosity
Encourage questions

Persistence/grit . guessing

Communication

Bulld in opportunities to lea y rovide autonomy Lo make
from failure Initiati choices
* Provide long-lerm « Instl sufiicient knowledge
anc ! to ask questions and
¥ § . d conhdence in 1he Innovate
C ha ra Cter q u a I |tles ability 1o succeed + Evoke contradiction
* Provide autonomy to

make choices




From “Content-based” to
“Outcome-based” Education



From “Hiring by Degree” to
“Hiring by SKills”



Skills set to successfully
thrive In digital age:

STEM Skills




Science

Curiosity & Exploration

Experiments

Scientific thinking process

Basic knowledge in “Natural Science”



Mathematics

Logical Thinking

Abstract Thinking

Quantitative < -2 Qualitative Conversion
Basic Arithmetic & Statistics

Numeracy



Engineering

Systematic Thinking: Abllity to break
down system into subsystem in order to
analyze and understand each of them
and their interactions.

Quantitative Thinking



Technology

Application of science and mathematic
knowledge to solve real world problems.

Sclence contents In Social context.



Science Classroom in University
affiliated School (SCiUS)
Program, MOST



Science Classroom in University affiliated School
(SCiUS) Program

* Approved in 2007 S
* Highschool (Grade 10-12) \g
» Financial Support from MOST

« Facllities and staffs supported by Univ.

« Started with 4 univ-school pairs, CMU,
SUT, KMUTTT, and PSU



PSU

Img: http://www.jwtravel.co.th/




"Lecturing is that mysterious process by means of
which the contents of the slides of the professor
are transferred through the lens of the smart

phone of the student without passing through the

mind of either."”

Edwin Emery Slosson/ Harry Lloyd Miller
modified for Digital age
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Goal of education for the youth Is to provide

the necessary knowledge which required for

them to develop into adults, providing that

these knowledges need to be learned at this

period of time.

Understanding by Design




. i O
Silos and Assembly [ m.i 5 | ~| .
Line of Learning Topics jg= .ﬁ.




Science, Math, ARts, Technology, Society
SMARTS Integrations



ontents
IN
Context

Telling a story.
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Dark Energy
Accelerated Expansion

Afterglow Lig
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.
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1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years
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Implementing: Transforming
concepts to learning plans and
activities



~Qur Goal~

Nurture young
generation of change
agents



Survival in the era that
knowledge has expiration
date.



5C +1cC

Critical and Creativity thinking
Communication and Collaboration
self Control

global Civic

and contents.



Why?

Versus

Why not?
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A hands-on (operacy) research engineer (numeracy+
creativity) and global civic (responsibility+literacy)




Our Belief

School is the place where students learn to
FAIL, successfully.

Science & technology must serve society.



Our Concept

Learning Science and Technology in Human
Context

Science & Technology focused
Liberal Arts



Our Resources/Support

Hands-on Engineering School
Facilities and staff from KMUTT
Financial Support from MOST



Curriculum

No ‘traditional’ subjects.
Integration at topic level

Comply to OBEC common core
standard (2008)



Implementation

_ecture based, problem based, project
pased learning

nter-subject Project

Hands on experiments, excursion
Discussion, debate, ...

Essay, report, ...

Newsletter



Seqguence/Pre-requisite
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Industrial
Revolutio
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Diaphragm
Liver and gall bladder : : Stomach
(turned up) ) Pancreas (behind stomach)

o | T Transverse colon (cut)

Small intestine
Descending colon

Ascending colon

Appendix

Sigmoid colon

Rectum
Anus

The digestive system.







