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Big Data Approach

[terative & Exploratory Analysis

IT

Delivers a platform to
enable creative
discovery

Users

Explores what
questions could be
asked
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Big Data & (£ ?
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« &=Volume: This refers to data at rest. Datasets with sizes in the

order of terabytes, petabytes and zettabytes.

« ZtgMEVariety: This refers to the many forms (e.g., text, images

videos, audio files, emails) and sources (e.g., spreadsheets

databases, social media and monitoring devices) of data.

« R &Velocity: This refers to data in motion: the speed at whict

data flows in from sources (e.g., real time streaming).

- &M Veracity: This refers to data in doubt. Depending on its
origin, processing technologies, and collection methods, data car

have biases and inaccuracies attached, which need to be

identified and accounted for.

« ({HfEValue: This refers to turning data into profit. Just having big

data is of no use unless we can turn it into value.



Big Data Approach

[terative & Exploratory Analysis
X 5

b old

IT

Delivers a platform to
enable creative
discovery

Users

Explores what
questions could be
asked

(a) DIMENSION 1: The Investigaﬁve Cyc-le -I
(PPDAC)

o [nterpretation 7 § |

o Conclusions  Conclusions roblem . .
\ e Grasping system dynamics

o New ideas 5
o Communication o Defining problem

Analysis Plan

o Data exploration Planning .
e Planned analyses o Measurement system
Data

o Unplanned analyses o “Sampling design’

- Hypothesis generation o (ot collection © Data management

o Data management  © Piloting & analysis
o Data cleaning




Big Data Approach

I[terative & Exploratory Analysis

IT

Delivers a platform to
enable creative
discovery

Users

Explores what
questions could be

(a) DIMENSION 1: The lnv_estigative Cycle
(PPDAC)

e [nterpretation

e Conclusions

o New ideas

e Communication

Conclusions Problem

e Grasping system dynamics
e Defining problem

Analysis Plan

e Data exploration
e Planned analyses \ /
e Unplanned analyses Data e “Sampling design”

e Hypothesis generation e Data collection o Data management
e Data management © Piloting & analysis
e Data cleaning

Planning
e Measurement system

- Patterns and relationships from
data.

Questions.

Objectives.

Data mining.

Understanding and/or designing.
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-ducation: Current Ability of Al

The Project: Can Al pass the Univ. of Tokyo Exam? (by Arai, 2011-)

Deviation Value of National
Univ. in Education Major:

79 The Univ. of Tokyo

71 Kyoto Univ.

71 Nagoya Univ.

70 The Univ. of T'sukuba

68 Hokkaido Univ., Tohoku Univ.

62 Tokyo Gakugei Univ.
6l Hirosima Univ.
59 Chiba Univ., Gifu Univ.

Aichi Univ. of Education
(Benesse, 2019)
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Deviation Value of
Private Univ.

in Education Major:
74 Waseda Univ.

70 Aoyama Gakuin Univ.
68 Kansei Gakuin Univ.
67 Bunkyo Univ.

7/
;Q—LV 16% ‘

4——0- 5%

0.015
%

The Private lo0=10

Universities
Less than 65

Current Al will
be Possible to
Pass the Exam.



Changing Society: The Case of Japan
At the year 2030, 49 % of labors become the task for Al and Robots and so on. (Nomura Research Instituti

Cashier 99.7% Supermarket clerk CPA 85.9% Glasses technical Barber 1.2%
99.2 % salesperson 51.7%
WiININLLATITEIT WinaUgLlesNAAn 1nAIAaaLIyT WHNITLAEILL _
Bus Driver 99.7% Hotel Room Aerk Judicial scrivener Painter 5.2% Industrial designe
98.7% \30 78.6% 1.0%

ALAUTDLIE \&%m‘im TN B:Jﬁmmﬂ;é’mngumﬂ __

Ordinary officer |very courier Securities agent Mathematician Agl Gpncer 0.7%
0-9 . &\

99.7% \0 8.6 % 69.6% 4.4% &
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Bank teller 99.4%  Security guard97.8%  Translator 67.1% Novelist 2.4% Internist 0.6%
Warehouse vvorkeb chine assembly  Real estate Nurse 1.2% SME diagnosticia
99 4% Q 91.6% salesperson 52.7% 0.2%
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Hotel room clerk 98.7%
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Coeec) W EIRAT shall we do?
Let’a alternate the job which can be done by All (NHK)

3

Hotel room clerk 98.7% Real Estate Salesperson 52.7%
J Al‘tema‘te the job to the tasks for Al, » Find the essential human job under searching
rmrl nen tind the new Service the needs of customers.

» \We should re-tind the significance ot

= N E FUC
» EStaplisnment of Human Relationsnip ourselves through the new creation based on
S the key! the human necessity.

ALARN
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| Fb AR R LT < hewww M | ~ - , g e ’;‘ja‘e up if Salesperson is

ERIIUCHCE, .« .
Not necessary sales talk

Connectivity using SNS is
the human competency
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Ce=c W EEZR] \What is necessary as for human competency.
n Education: Stereo Type r\rgumenr' (NHK)
Develop Fumanity Develop Digital
» Creativity Competency
Hospitality » Knowing what Al
 \/lanagement can and cannot

Without computer with Al
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Coec X 228 Computational Thinking: Think likely Computer [

A way of thinking: Not necessary to use computer. wmﬁ%ﬁ@ﬁm

Components to Develop Computational Thinking: Isoda, Araya 2018 e

.  Competency tfor Programing D e v
Analyze the problem situation into the components and recognize the sequence of tasks for programing, EEESTEEEERTE

. AHRLAICHNT, *ﬁtiﬂ:blil‘;fém Oty HI

find algorism or recognize existed algorism there, and integrate it as a system

II. Competency for Modeling
By using existed model of mathematical science, develop the system (software) for generally applicable.
Find the structure on the problem situation which can apply it. Adept the existed algorism to the
situation.

Ill. Competency for Utilizing Big Data with Using Al Machine Learning
To develop appropriate Al system by using appropriate/selected exemplar/data for the specific

objective, or just use Al system not selected data through the connecting the database. Utilize these Al
systems with Programing and Modeling.)

Humanistic-Social Competency by Using Computational Thinking: [soda, 2018
a. Competency to lead through creating the new value on the infrastructural bases for Society 5.0, beyond
Industrial Revolution V.

o Competency to work through predicting the future society with negative and positive aspects under Indt
Revolution IV and SDGs, and utilize Al and Robots judiciously and critically to develop well functioning society
c. Competency to live find the own value for humanistic oriented activity on Digital Society and realize. Al a|

Robots are progressive technology and tentatively functioning their limitation even we don’t recognize it as a p
our life. It cleats the new progressive roles for us.



Financial Times, Nov. 13, 2016: The art

DA program enhanced business

sciences with computational thinking: school MB'IB‘ that)prom()tes creative
én’?w]‘SlS’l\/ll_ogIC’ and Ft{easdonabcllene%st\r/]wth iInnovation! \Why"

~ data’for Management and produced the : :

~ limitations for%ustainabilitg of business | »All markets in the world directed to

Commodity: Produce the similar solution, e>|<pensse ]_cor Self-realization
then not innovative and creative. = : urvive

: . Il. Safety
Time: Even though speedy is necessar .
for innovation, slow and d%lay to Challe¥1ge Il. - Belonging
the risk for opportunity V. Appra|se_d |
Innovation: It goes faster than the V. Self-realization
establishments of business rules/law >t is Wrong[to suppose that if you cannot
measuyse I1, you can't manage it — a costly

myth. (Deming)
> Arts (Plan), Craft (Do) and Science (Check)

»Leaders need the design sense to extract
essential points and others cut off

el e i

. Competency to lead: Arts, Craft and Science divined by Awareness of Beautifulness
Beautifulness on Vision, Moral, Management Strateg l
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« Master on Software Engineering at MIT. “Art pro

« Master of Arts at The University of Tsukuba, Japan question for our life

- Challenged to integrate the engineering and art, and ggﬁjﬁgﬁl,g” produce
Computer and Craft, and invented Interactive Motion
Graphics technology, and enable us computer-technology
as the representation tools.

e His Arts are in New York Museum of Modern Art and so on.
« Professor, the MIT Media Lab for 12 years
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. In 2013 he organlzed natlonal cocas with paraments’ members on “From

STEM to STEAM” and shepherding the national STEAM movement



Yoky Matsuoka: neurobotics

STEAM wome



https://en.wikipedia.org/wiki/ChucK

A B\ s ~
~doTFy) G AR N
\‘1“""",/ { University of Trukuba

« Director, K-12 Innovation Labs
Institution
The Nueva School

Bio
Kim Saxe, MS, long-time educator and former engineer and research and development director,
has been the director of the K-12 Innovation Labs at The Nueva School since 2008 and a
lecturer at Stanford University since 2007. She has taught for more than 25 years, mostly at
Nueva. Kim is a pioneer in the field of design thinking, design engineering, and _
entrepreneurship in education. She has invented and taught many constructivist, project-based
curricula across all subject areas. She is able to translate the mindsets and methodologies of
design thinking, taught to master's degree students at Stanford, into compelling and broadening
experiences for younger students. Kim directs the design thinking, design engineering, and
entrepreneurship programs at Nueva. She continually reinvents Nueva's inspiring and ever-
changing 4,000-sq.-ft. Innovation Lab, which was designed in partnership with Stanford's
Institute of Design (d.school). She also oversees the school's award-winning, compegiitive
robotics and Tech Challenge teams. Kim has created and piloted a student-engi
curriculum that is now taught to all Nueva students in grades 4-6. Kim helpS®eams
administrators, and professionals-from all over the world implement design thinking prog

in theirown countries and schools..She believes-design thinking.ecan truly-transform

lives, and thus the world. e — e




L ogical Ininking, Critical Thinking and
Design Thinking

Logical Thinking | Critical Thinking | Design Thinking
Logic Intuition
Persuasion Huristics

Mainly right side brain Brain and Five
Senses

Check the logical Subjective to Leaps by ldea
truth Objective, Various driven,
perspectives hypothetical
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Stanford d.school Design Thinking Process

| » Share ideas

| lntefvlcyvs /|« All ideas worthy
« Shadowing . D} I
+ Seek to understand / iverge/Lonverge

« "Yes and” thinking

« Non-judgmental * Prioritize

, * Mockups
/1 » Storyboards
« Keep it simple
-+ Fall fast
« Iterate quickly

PROTOYPE

» Personas

* Role objectives
« Decisions

« Challenges

« Pain Points « Understand impediments

» What works?
* Role play
https.//dschool. stanford.eduy « [terate QU‘C’('Y




=aondardizations of Curricula

Objectives of Mathematics Education on CCRLS Framework for Mathematics by : .
SEAMEO-RECSAM for ASEAN(2017: Dom, Isoda, Pedro, & Kimho et al.) SEAA:’S‘,IEOEQS&C f:E‘f%'fég)"
‘ _ —o— anaaras - .

", AR A IR ARG AR - T— Common Core Regionadl
e Reasonably and critically with respectingand | S Learning Standards (CCRLS)
in Mathematics and Science
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Mathematical Thinking and Processes

Mathematical Ideas for: Mathematical Thinking: Mathematical Activities for:

Set, Unit, Compare, Generalization and Specialization Problem Solving

Operate, Algorithm, Extension and Integration Exploration and Inquiry

Fundamental principle,and  Inductive, Analogical and Didactical reasoning Mathematical Modeling

Varied representation such ~ Abstracting, Concretizing and Embodiment Conjecturing, Justifying and Proving

as table, diagram, Objectifying by representing and symbolizing  Conceptualization and Proceduralizatio
expressions, graph and Relational and Functional thinking Representation and Sharing

translations. Thinking forward and backwar?_____
Content

* Numbers & Operations + Extension of Number and

* Quantity & Measurement F— * Number & Algebra

: i 2 § &G t
Sha.pes, Figures and * Measurement & Relations pac¢i: (-eome Y )
Solids * Relationship & Functions

Bose 2o * Plane Figures & Space Solids . Statistics & Probability
Representations * Data Handling & Graphs

uoi3fay

Editors
Dominador Dizon Mang
Nur Jahan Ahmad
Masami Isoda

~uonisinbay |
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=a-\clop Computational Thinking 30
rough Robot Programing w

3 [F File Edit Run Help
|. Competency for e | g
Programing

Analyze the problem situation |« s
into the components and ## 0 motor M1 pover
e se uen e_;qftagkngpr el
- programing, find algori ISmor | .o
‘ YaEa g —_— o M1 |o Brake
) Bz D9 |+ (IR

ﬁ DC motol M at CCW.
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“existed algori
situation.

## Dt moto M off Brake
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Carec R TEEII M Petency for Modeling

By using existed model of mathematical science, develop the
system (software) for generally applicable. Find the structure on
the problem situation which can apply it. Adept the existed
algorism to the situation

Could you imagine
how does it move by
nnnnnnnnnnnnn O this algorism?

nnnnnnnnn




@GP G TEAM Education: Mathematical Thinking
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Usefulness

A Mathemati/z/al and Efficient Hﬁhfts o Algorithm s . Exploration and Inquiry

Representa
\\

Mathematlcal lues: Viathematical Attitud Habits of mind for Citizen to live: | I\/l Od e | | N g
to: Reasonably and critically with/respt . .
Reasonablengss | ematically and appreciating others « Co njecturing
Autonomously Creatively and innov .
ar;;lfﬂflnrgo “nd Efficient explanatiopSuch as why and when harmony y y e Re prese ntation
Simpler arid Easier Generalj Judiciously using tools such/as ICT Appreciation
Beautifulness Appre€iate others’ idea and change Empowerly in imagining the/future through

repfesentation to conceptualize lifelong learning

/Mathematical Thinking and Processes

2
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rl\ﬂathematical Ideas for”  Mathematical Thinking: Mathematical Activities for: ) EX p e rl enc e \
Set, Unit, Compare, Generalization and Specialization Problem Solving =)
Operate, Algorithm, Extension and Integration Exploration and Inquiry ; ?f' ‘é ’
Fundamental principle, and |nductive, Analogical and Deductive reasoning Mathematical Modeling \ ‘
Varied representation such  Abstracting, Concretizing and Embodiment ~ Conjecturing, Justifying and Proving
as table, diagram, Objectifying by representing and symbolizing Conceptualization S DominadorDizonMunga
expressions, graph and Relational and Functional thinking and Proceduralization |
translations. Thinking forward and backward Representation and Sharing T
— ‘ f’\\
- \ Content N L
* Num \ rs & Operations Exten5| f Number and * Number & Algebra Men.
* Quantity & Measurement ne e £ Canmn MATHEMATICAL
» Shapes, Kig - _ THINKING
Solids ment& Relatio Thmkmg Forwards and Backvvards it

gures & Space
andling & Graphs

+ Pattern& D
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