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What are the necessary competency for 
AI-Digital Era?  
Humanity and Digital Competency 

• OECD (2005) defined competency for successful life and well-functioning society. 

• SEAMEO Standards (Dom, Jahan, Isoda; 2017) : Mathematics and Science are the tools for 
overcoming the challenges of diversities in Southeast Asia through developing the 
competency for competitiveness and understanding others for creating a 
harmonious society.  

 

APEC 2019 
Digital Society, Sustainable 
Growth, Integration 4.0, 
and Inclusive Growth 

Summary by Dr. Bundit, Thailand Necessity by Dr. Lew, Korea 



Big Dataとは？ 

 

• 量Volume: This refers to data at rest. Datasets with sizes in the 

order of terabytes, petabytes and zettabytes. 

• 多様性Variety: 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. 

• 速さVelocity: This refers to data in motion: the speed at which 

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

• 信憑性Veracity: This refers to data in doubt. Depending on its 

origin, processing technologies, and collection methods, data can 

have biases and inaccuracies attached, which need to be 

identified and accounted for. 

• 価値Value: This refers to turning data into profit. Just having big 

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



 



 

− Patterns and relationships from 
data.  

− Questions.  

− Objectives.  

− Data mining.  

− Understanding and/or designing. 



AI vs Education: Current Ability of AI 
The Project: Can AI pass the Univ. of Tokyo Exam? (by Arai, 2011-) 

Deviation Value of National 
Univ. in Education Major: 

79 The Univ. of Tokyo 

77 Kyoto Univ. 

71 Nagoya Univ. 

70 The Univ. of Tsukuba 

68 Hokkaido Univ., Tohoku Univ. 

… 

62 Tokyo Gakugei Univ. 

61 Hirosima Univ. 

59 Chiba Univ., Gifu Univ. 

     Aichi Univ. of Education 
(Benesse, 2019) 

 

Deviation Value of  

Private Univ.  

in Education Major: 

74 Waseda Univ. 

 

70 Aoyama Gakuin Univ. 

68 Kansei Gakuin Univ. 

67 Bunkyo Univ. 
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Changing Society: The Case of Japan 
At the year 2030, 49 % of labors become the task for AI and Robots and so on. (Nomura Research Institution)   

 

 

>90% 10%> 

Cashier 99.7% Supermarket clerk 
99.2 % 

CPA 85.9% Glasses technical 
salesperson 51.7% 

Barber 1.2% 

Bus Driver 99.7% Hotel Room Clerk 
98.7% 

Judicial scrivener 
78.6% 

Painter 5.2% Industrial designer 
1.0% 

Ordinary officer 
99.7% 

Delivery courier 
98.6 % 

Securities agent 
69.6% 

Mathematician 
4.4% 

Announcer 0.7% 

Bank teller 99.4% Security guard 97.8% Translator 67.1% Novelist 2.4% Internist 0.6% 

Warehouse worker 
99.4% 

Machine assembly 
91.6% 

Real estate 
salesperson 52.7% 

Nurse 1.2% SME diagnostician 
0.2% 

พนกังานแคชเชียร ์ พนกังานซูเปอรม์ารเ์ก็ต นกัตรวจสอบบญัชีฯ  พนกังานขายแวน่ ช่างตดัผม 

คนขบัรถบสั พนกังานโรงแรม ผูเ้ช่ียวชาญดา้นกฎหมาย จิตรกร นกัออกแบบผลติภณัฑ ์

เจา้หนา้ท่ี/พนกังานทั่วไป การสง่พสัดหุรอืเอกสาร (ไปรษณี) ตวัแทนหลกัประกนั นกัคณิตศาสตร ์ ผูป้ระกาศข่าว 

พนกังานธนาคาร ลา่ม นกัประพนัธ/์นกัเขียนนวนิยาย อายรุแพทย ์

พนกังานคลงัสนิคา้ 

พนกังานรกัษาความปลอดภยั 

ช่างกล 
พนกังานขาย

อสงัหารมิทรพัย ์ พยาบาล นกัวิเคราะหธ์ุรกิจขนาดย่อม 



What shall we do? (NHK) 

↑2:40 

Hotel room clerk 98.7% 

Alternate the 
job to the tasks 
for AI, and then 
find the new 
services which 
can be provided 
by human. 

 
Establishment of 
Human 
Relationship is 
the key! 



What shall we do?  
Let’s alternate the job which can be done by AI! (NHK) 

Hotel room clerk 98.7% 

• Alternate the job to the tasks for AI, 
and then find the new services 
which can be provided by human. 

• Establishment of Human Relationship 
is the key! 

Real Estate Salesperson 52.7% 

Glasses technical salesperson 51.7% 

• We should re-find the significance of 
ourselves through the new creation based on 
the human necessity. 

• Find the essential human job under searching 
the needs of customers. 

• Salary up if Salesperson is 
the influencer. 

• Not necessary sales talk 
• Connectivity using SNS is 

the human competency 

C:/Users/礒田正美/Videos/Captures/IMG_2242.MOV
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What is necessary as for human competency. 
In Education: Stereo Type Arguments? (NHK) 

Develop Humanity 
•Creativity 
•Hospitality 
•Management 
 

 

 

Develop Digital 
Competency 

•Knowing what AI 
can and cannot 

Develop Humanity 
Without computer 

Develop Digital 
Competency with AI 

C:/Users/礒田正美/Videos/Captures/IMG_2296.MOV
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I. Competency for Programing 
Analyze the problem situation into the components and  recognize the sequence of tasks for programing, 
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. 

III. Competency for Utilizing Big Data with Using AI Machine Learning 
To develop appropriate AI system by using appropriate/selected exemplar/data for the specific 
objective, or just use AI system not selected data through the connecting the database. Utilize these AI 
systems with Programing and Modeling.) 

Computational Thinking: Think likely Computer  
A way of thinking: Not necessary to use computer. 

Components to Develop Computational Thinking: Isoda, Araya 2018 

a. Competency to lead through creating the new value on the infrastructural bases for Society 5.0, beyond 

Industrial Revolution IV. 

b. Competency to work through predicting  the future society with negative and positive aspects under Industrial 

Revolution IV and SDGs,  and utilize AI 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. AI and 

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

Humanistic-Social Competency by Using Computational Thinking: Isoda, 2018 



Beyond the limitation of MBA (Yamaguchi, 2018) 

MBA program enhanced business 
sciences with computational thinking: 
Analysis, Logic, and Reasonableness with 
data for Management and produced the 
limitations for sustainability of business 

Commodity: Produce the similar solution, 
then not innovative and creative. 

Time: Even though speedy is necessary 
for innovation, slow and delay to challenge 
the risk for opportunity 

Innovation: It goes faster than the 
establishments of business rules/law 

Financial Times, Nov. 13, 2016: The art 
school MBA that promotes creative 
innovation! Why? 

All markets in the world directed to 
expense for “Self-realization” 

I. Survive 
II. Safety 
III. Belonging 
IV. Appraised 
V. Self-realization 

It is wrong to suppose that if you cannot 
measure it, 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 

 
 

a. Competency to lead: Arts, Craft and Science divined by Awareness of Beautifulness 
 Beautifulness on Vision, Moral, Management Strategy, and Re-presentation 



From STEM to STEAM 
John Maeda led the vison 

“Art and design are poised to transform our economy in the 
21st century like science and technology did in the last 
century." 

• Master on Software Engineering at MIT. 

• Master of Arts at The University of Tsukuba, Japan 

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

 • His Arts are in New York Museum of Modern Art and so on. 

• Professor, the MIT Media Lab for 12 years 

• President, the Rhode Island School of Design (RISD) and led RISD to be 
recognized by the business community as number one in the world. 

• In 2013, he organized national cocas with paraments’ members on “From 
STEM to STEAM” and shepherding the national STEAM movement 

“Art produce 
question for our life 
and design produce 
solution”  

“Art and design 
produce the 
business for human 
welfare” 



STEAM: Other actors 
Ge Wang inventing the ChucK audio 
programming language 

Yoky Matsuoka: neurobotics 

STEAM women 

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


• 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, competitive 
robotics and Tech Challenge teams. Kim has created and piloted a student-engineering 
curriculum that is now taught to all Nueva students in grades 4–6. Kim helps teams of teachers, 
administrators, and professionals from all over the world implement design thinking programs 
in their own countries and schools. She believes design thinking can truly transform people's 
lives, and thus the world. 

 



Logical Thinking, 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 
truth 

Subjective to 
Objective, Various 

perspectives 

Leaps by Idea 
driven, 

hypothetical 



 



Standardizations of Curricula  



Develop Computational Thinking 
through Robot Programing 

I. Competency for 
Programing 
Analyze the problem situation 
into the components and 
sequence of tasks for 
programing,  find algorism or 
recognize existed algorism  
there, and integrate it into 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. 

 



Competency for Programing 
Analyze the problem situation into the components and 
sequence of tasks for programing,  find algorism or 
recognize existed algorism  there, and integrate it into a 
system  
  Image and 

Establish 
Design 

 
 
 
 
 
 
 
 

Designing 
Robots by 
Blocks and 

Parts: 
Concrete 
Materials 

 
 
 
 
 

Programing 
for Robots by 

Using 
Commands 

 
 
 
 
 
 
 

Seeking the 
Functioning 

of Commands 
and Program 

on Robots 
 
 
 
 
 
 
 
 

Translations and Interpretations 



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 

Could you imagine 
how does it move by 

this algorism? 



STEAM Education: Mathematical Thinking 

Acquisition 

Reflection 

Appreciation 

Experience 

• Exploration and Inquiry 
• Modeling 
• Conjecturing 
• Representation 

Algorithm 

Translation Thinking Forwards and Backwards 

Usefulness 
and Efficient 
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