Education Reform to train Al Convergence Expert

“Software/Al changes the world”
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- Smartphone

¢ "The smartphone has changed our lives”

¢ Communication 88%
¢ Collection of new information 86%
¢ Entertainment 95%

Use of the smartphone

[ place of use ]

@
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96% 92% 18%

home on the move shops
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- i’ Apple’s Success Factor

= “Perceived the mobile phone as a computer”

= Took advantage of experience in Platform business
¢ Selling SW and HW separately
¢ Leveraged external developers through AppStore

Market value - S billions
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Nokia, Sony, Samsung, Apple

Changes in market value

Apple becomes no.1 in market value

A The collapse of Nokia, which had

A
e e 45% of the world market share
B e s 22 S ol i S of mobile phones
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- Software Revolution in Digital World

“Software Is eating the world” “All companies are now software companies”
AZEL0\7} HAHE HO| XSD QUL ol 2 7/210] sw7|olct.
By Marc Andressen, Wall Street Journal, Essay, 2011.8.20 Newsweek, The Top Tech Trends for 2015, 2015.1.3
) L Software Revolution

Al Revolution@lzx &)
i

the 4t industrial revolution

Experiencing rapid changes in our Economy - Society
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= EA

Al wins against humans in Poker after Go.

Bluff like a poker champion
2017.1.30
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- AlphaGo retires after beating Go world
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- The age of Al has become a reality...

BM Research

et

$2,000

We shquld Opening
subsidize Rebuttal
preschools

Project Debater

Summary
WATSON

03:28:92

intelligence? #iq2uslive

IBM Watson:
Understand natural language questions

and answer them in natural language.
20119 2

IBM Project Debater
[|| The first Al system that can debate humans

> on complex topics.
2019'd 28
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- Automobiles are now run by Al Software
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“More than 90% of vehicle accidents are caused by the fault of human drivers.”

Nuro & Kroger — Online purchase delivery
service, 20194 7&8

Self-Driving Car Connected Car

“Self-Driving Cars Could Cut Down on Accidents of all auto accidents in
the U.S., prevent up to $190 billion in damages and health-costs annually
and save thousands of lives”

- McKinsey & Co (quote from WS)J)

PA szt [010]X| =X : -2 Z{44 http://www.hankookilbo.com/m/v/8d6388860e134dd2b7e3cc77f52657¢,
@ SOGANG UNIVERSITY https://www.wsj.com/articles/self-driving-cars-could-cut-down-on-accidents-study-says-1425567905

page8


http://www.hankookilbo.com/m/v/8d6388860e134dd2b7e3cc7f7f52657c

4Xt S| S X

oIr

SEAUM Y

Al in various fields (medical, finance, law ...

N’

® Diabetic Membranosis Automatic Diagnosis (by Google) re— JPMorgan Software Does in
- More than 400 million people in the world are at risk Seconds What Took Lawyers
. Specialist 83%, Al 90% precision Google 360,000 Hours
- Results in seconds after shooting DEATH?
- Approved by the US FDA(2018.4.13)

“gtelot MEX4A S 2ol EYS0] HE STZf 20 ZHELY L. - kim ramasamy

February 1AM

28, 2017, 6:24 CST
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Trader Experience

- i. ; i
i

e Wall Street: Robo Advisor KENSHO o 2 AlBHO| Al S A
. “KENSHO handles 40 hours of work done by a professional analyst with a HEQ| X}32}
- Goldman Sachs' securities analysts decreased from 600 to 2 (2017. 4) o KOS A2A 0|O|X|E &
® FinTech:IT7|¥2 =28 TI&E . HAZY 7|& B8O 1507HX| §Y4 E&

" e - T ” ® OIE 7I|EI_I‘EE ﬂ-ﬂ' 7'.IIO|:A-| 745
22 ZS 71t AT EQO AMAHO|ICH" - watts s. Humphrey = e

XtEEX : http://www.wired.co.uk/news/archive/2013-02/11/ibm-watson-medical-doctor, https://www.nytimes.com/2016/02/28/magazine/the-robots-are-coming-for-wall-street.html

’él &?N(ngﬁ"ﬁfs-m https://quidgest.com/en/articles/every-business-software-business/
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-AI in agrlculture See and Spray

‘Herb|C|de spraying on weeds and fertlllzers on crops

ACAR LS SR, . A SERES

Machlne Learnlng W|th weed and crop database
E}”' \ L3 o’ |
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- Art created by Al

® Al, passed the first screening of the Japanese Literature
Award, 2016

I struggled with the joy I experienced for the first time, and I
immersed myself in writing. The day the computer wrote the novel

the computer stopped working in humans to pursue its own pleasure
first.”
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portra|t d edmond de bellamy

« In the novel “The Day Computers Write Novels” written by Al
- Translated by Google translator

® Art drawn by Al, auctioned for 500 million won. 2018.10.25

- Learning from 15,000 portraits drawn between the 14th and 20th centuries

e Al Painting exhibition AL ATELIER & SUJIN LEE
QIS XISAICHS| Oll=2lE

DEC. 28. 2018 - JAN. 1. 2019
742 2] o) S| A] 4137 A1 3]

1o

o 35 : AFZl 8THE(Ms coco),
23 82 (wiki A|ZF: 2¥
® Beatles-style song created by Al 8UB(wikiart) , A2t : 2

o T=WAIZE: 512x512 G4 2 0.01x

oo =

- Daddy's Car:, 2016

with GPU titan V

InwangSan, drawn in the style of 5ZE 85&f
B azasa

pageifl



ARt HAHF | QS K]

oIr

garoIT At

Future Shopping is already Here
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am dZ0on o

Amazon Go, 2016 128 Emart 24 Self Store 20194 9

g &iiib‘uﬁﬁm https://www.youtube.com/watch?v=0e0fdD5DpEl page12
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- The 4th Industrial Revolution, the era of Al
Steam engine Electricity  Radio I?C Mad}ine Intelligence
' Train light TV P Www '

Automobile

20004

1700'H

A\

[ Industrial } ‘ ond ” " 4th
Revolution
e
ransport machinery mass production computer Artificial Intelligence
Agricultural Industrial
society society

Automation of Automation of mental
Industrial manual labor Digital intelligent labor
revolution

revolution

Human Power Artificial Power

| fodoLe Revolutionary civilization !!

Artificial Intelligence




- Artificial Intelligence

Make computers smarter : SW that automates decision making

Core technology Ability to pursue
e H11 =1 SN
(Perception)

o FE G A% Ol5}

Intelligentfautomation

(Inference, Comprehending)
o OAEE, X X3}
(Decision Making, Optimization)
o AARE HIE

(Learning) problem solving humanlike
Rlanning Interaction

Q

|

|

B azaka., bageth
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- Al algorithm development method

» Expressing human knowledge in symbolic programs
+ issue: knowledge representation, coding

“Machine Learning from Big Data”

oIr
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New research method for scientific research

C’y Al is a General Purpose Technology for all area
<

Machine Learning from data y

Deep Learning

Artificial neural network

+ Extracting knowledge from data
+ issue: machine learning algorithm, big data management
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-Artificial intelligence (convergence) expert

= Computer scientist who research new technologies in Al to secure original
technologies: Al algorithm expert
= Artificial intelligence convergence expert in various fields

¢ Expertise in any field + Al technology

= Creation of new products/services/productivity improvement in the field

¢ Al + X major, X = Medicine, law, language, business, humanities, arts, etc.

= In either case, it is difficult to find experts.
¢+ The most essential basic competencies of future jobs: the ability to work with Al

+ [Davos Forum] “65% of children entering primary school today will end up working

in completely new job types that don't yet exist.”

g AT Page 16
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- MIT Schwarzman College of Computing

SHAF - MIT reshapes itself to
shape thhe future

https://www.youtube.com/watch?v=nzt18BIAt3g&t=115s

Stephen A. Schwarzman
MIT2| $1 billion S& F $350 million 7| &

ERSIIY page17
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- MIT Schwarzman College of Computing
An interdisciplinary hub

SEAUM Y
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® Reshape MIT to leverage its computing and Al capabilities in all fields
® Develop future computing/Al through insights from other fields.

® 50 new faculty positions (Al and Al + X fields)
- Within the college and jointly with other academic departments across MIT

- Doubles MIT's Academic Competence for Computing/Al

® Provide a structure for collaborative education, research, and innovation in
computing across all of MIT's schools
(AFE-Al sgus], A, o ASHHSZ MIT 571 THatchetof X5)

® Educate students in all disciplines to use and develop computing/Al technology responsibly

(2= 20F2| oS0 ART-Al 7|2 AT U AESIL 7HESI=F W ])

— T

g Sy cHka https://computing.mit.edu/ page18
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- Obstacles in universities

= Need to reshape curriculum so that Al/computing convergence education and

research can be conducted in all majors.
= Need to recruit Al + X professors and curriculum reorganization

= Problems in reality :

¢ Lack of resources in universities: tuition freeze continues for 10 years in Korea

= Needs quick and bold government support
¢ Al Graduate School Support Project of MSIT for training Al experts

¢+ Needs special support to activate Al convergence education

g B CHdLa Page 20
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- Obstacles to Al convergence education
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= Basic literacy necessary to learn artificial intelligence in college
¢+ Computational Thinking: ability to solve problems using computers
» Basic concepts about data + Algorithm + Coding
¢+ Some basic math and statistical concepts
= Problems of the curriculum in Korea
¢ Lack of basic literacy education for computational thinking
¢+ Most of the students go to college with little basic algorithmic concepts and

coding skills.

¢ Al convergence education is very difficult in universities.

Page 21
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Reading wRiting aRithmatic pRogramming

s Programming(coding) ability
+ Computer language proficiency Ability to solve problems

+ Computational Thinking(FtE 2% %)
¢ Algorithm implementation ability

using computers

Currently, the digital illiteracy rate in Korea is over 90%

ﬂ AT cuda Page 22
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- Education Reform in UK

SNUt down or restart/

The way forward for computing in UK schools »

January 2012 THE ROYAL SOCIETY

s From September 2014

¢ Transition from the existing “ICT
Utilization Education” to “Computing”
education

¢ All grade units(1-12) designated
“Computing” as an independent subject
and required education

¢ Lecture about an hour per week

Curriculum changes 'to catch up with
world's best’

By Sean Coughlan
BBC News education correspondent

® 8July2013 B f © ¥ [ <« Share

David Cameron launched a curriculum with computer coding in primary schools

PA sz
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Computer Science for All

We live in a time of extraordinary change - change that’s affecting the way we live
and the way we work. New technology replaced any job where work can be
automated. Workers need more skills to get ahead.

SEl= &t Yo| WAlo] HH = 2 Hate| Aj7|of 21 QASLLCE MER 7|52 XISt = U= BE
AAUS Mt ALt 2=XE2 0| F 571617| fldiAM= o B2 7|=S A5 of gL LCt)

In the new economy, computer science isn’t an optional skill - it's basic skill. Right
along with the “3-Rs".

(ME22 ZHo|M, ZFE T2 Mo 27t opELIC ‘7|, 27| “dst7| et EH REI} 7| 2%
ZEx|ofF & 7| X AL Ct)

“The U.S must drive technological breakthroughs in Al in order to promote
scientific discovery, economic competitiveness, and national security. ”
(... bt 2, FHHA FE=Ha} 271 AR E 2l6l] Al 7|z 2T S FTsHof strt)
DONALD J. TRUMP, the president of U.S,
Executive Order on Maintaining American Leadership in Al

B oz
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Major policies for educational reform in Japan (March 29, 2019)
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- Current status of public software education in Korea

2015 curriculum revision, implemented in 2018

T HE 8 1% 28 4 U8
. * Play-ori Igorith i
= Teach as a part of the 'Practical Arts' course, 17 2y or'ent,ed @ go”f m eXp?”ence ,
e . *  Programming experience using educational
(5~620) hours in 2 years
tools
= . . . .
'Information’ subject, required education 34 hours . .
3-5} L4 ) a « develop the ability to efficiently solve
(1~3=8) (1 hour per week for two semesters) ) ]
i ) ) ) real-life problems using computer
Al 'Information’ is an optional subject (not : il
T . T science principles
(1~3=3) reflected in college entrance examinations)

= very poor level of “Information” lectures being conducted!!!!

= The “Information” subject should be promoted to an independent subject and designated as a
regular course from elementary school to high school, and lecture hours should be extended

“We will train ten thousand information science teachers”

- President Moon's pledge for presidential election

g B CHdLa Page 26
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- Education reform to train Al convergence talent

= Expand the “information” curriculum so that all students become familiar
with computer programming like basic arithmetic.

¢ It is necessary to reflect the expansion of information education in the curriculum
reform of the Ministry of Education in 2022.
= Al+X education be attempted in various curriculums at the level of
middle and high schools where X = science, society, art etc.

¢+ However, the understanding of computer coding and Al of most other subject
teachers is too low, so it will not be easy to operate the actual curriculum yet.

= All elementary/secondary teachers must have basic SW skills

¢ All teachers must be familiar with computational thinking, Al, data science concepts
such as Korean/English/math.

¢ SW-related subject must be included in all teacher qualification exam.
g S B D Page 27
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- Conclusion

= The Ministry of Education should make drastic reforms in the reorganization of
the elementary and secondary curriculum in 2022 so that all students can learn
Computational Thinking, the basic competency of Al.

= It is necessary to reform the curriculum of the College of Education (ACH, 1'CH)
so that all teachers become familiar with computational thinking and basic Al
concept.

= In order to promote Al + X convergence education, the government's rapid
and bold support for universities is needed.

= If more than 90% of all citizens become digital literacy, Korea will be No. 1
country in Al.

6 SOGANG UNIVE.,RSI‘.IT P ag e 28
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