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Executive Summary

- MOT (Management of Technology) entails the effective exploitation of technology.
MOT education in Japan is offered with the aim of cultivating new management
skills for overlapping area of R&D and manufacturing.

- In order to embrace the social mandate for improvements in the quality of MOT
education, it is necessary to develop and standardize the educational contents for
MOT professional graduate schools and to communicate this to the public, MOT
core-curriculum.

Core Curriculum
for MOT-Education

Initial MOT Core-Curriculum: Published in May 2010

- Anew science/technologies and the formulation *
as a system is creating “global innovation”
which will be turned out to a new hyper-information society
and economics structure.

- As a result, MOT core-curriculum update is ongoing under Yamaguchi Universit
serving as a head of Japan’s MOT program for next generation social structure.
It will terminate next March.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -2
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VAMAGUCHI UNIVERSITY

Agenda
1. Background

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -3

QD Future forecast as of 1961

VAMAGUCHI UNIVERSITY

Mother robot,
who puts baby down for a nap,
and carries the baby on her back.

Past and Present:
+ Hardware oriented (dowdy shape)
-> Software oriented (sophisticated shape),
Machine learning, Deep learning
- H2M (1:1) world
-> M2M/IoT/IoE (multipoint-to-multipoint) world

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -4
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Softbank http://www.apple.com/jp/

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -5

Qf Science and technologies in 2016
toward IoT/Al/BigData era (Industrie 4.0)

Industrie 4.0 IoT
—Post-human society

Al

BigDat
(Artificial Intelligence) ighata

v A new science/technologies and the formulation as a system is creating “global innovation” which will be turned out to a
new hyper-information society and economics structure.

v The key must be the progress of ICs, computer, information and network architecture.

It will provide the direct connection of every node, and it will conduct an outstanding innovation for the “real” sustainable
society in which smart home, smart city, smart factory and smart energy harvest will be required, to solve Japan’s social

COR

issues such as “Declining Birth rate and Aging Population”, “Earthquake Disaster Reconstruction”, “a world-wide
population expansion” and “depletion of resources.”

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -6
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Qf Next Gen. Smart Society
“ Always on Experience” Wearable devices
Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -7

) U Cognitive Manufacturing by IBM

More time to Do. .
» Less time to Do.

Source: Semicon West 2016 in SF

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -8
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YAMAGUCHI UNIVERSITY

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -9

Time has changed
and so do items presented in the Technology and Management.

Let’s get down to brass tacks.

YAMAGUCHI UNIVERSITY

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -10

Agenda

2. History of Japan’s MOT Core-curriculum
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({ MOT (Management of Technology)
entails the effective exploitation of technology.
[ us MODEL ] . .
IPposition (o sbroad The US mfg. sectors have shifted to developing
sm'_ 77 froquct  coUNtries in Asia.
Product development This rapid increase in outsourcing mfg. calls for
a high std. in MOT, integrating technologies

[ JAPAN/ASIAN MODEL ] . . . .
Manufacturing with business to produce high economic value.

Seed | » Product

Our focus

00 0 RAD MOT education:
iring

offered with the aim of cultivating

such management skills for overlapping area
of R&D and mfg.

MOT To Do:

v To promote creative management in companies and other organizations and ensure
contributions to be made to society under these circumstances,

the importance of understanding the roles of technologies and harnessing them is being
greater.

Vv It is not enough for companies and organizations to simply pursue technological
frontiers; management skills which are underpinned by deep understanding of the roles
of technologies and help to take advantage of them have become essential.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -11

(( Diverse Types for MOT Education in Japan

YAMAGUCHI UNIVERSITY

v Professional Graduate School of Management of Technology

Students can receive a degree of “Master of Management of Technology (Professional)”
designated by the Japan’s MEXT (Ministry of Education, Culture, Sports, Science and
Technology) .

- The system started in 2003 in Japan.

- The aim is to bring up such human resources that will act as advanced-level
professionals in business community or society with broad knowledge and skills.

- Conventional graduate school's education has mainly focused on nurturing
specialists or researchers in specific fields.

v Other Degree Program
Students can receive a degree designated by MEXT

(Programs other than those of Professional Graduate Schools, such as several subjects
related to MOT in engineering master’s course.)

v Non-degree Program
Students cannot receive a degree designated by MEXT.

v Other programs
Educational programs including MOT and other subjects.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -12
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VAMAGUCHI UNIVERSITY

Features of Education
in MOT Professional Graduate Schools

Item

Contents

Notes

Course term

2 years

Some schools provide 1-year
courses

Lecture days

Weekdays (nighttime) and Saturdays

Some courses are given on daytime
and/or Sundays

requirements

(generally 40 credits or more)

Degree Master’s degree of management of -
technology (Professional)
Completion 30 credits or more More than the number of credits

required in engineering master’s
course

Required special
subjects

Project research (special assigned
research, business planning project report,
and others)

Alternative to master’s thesis in
engineering master’s course

Composition of

-Practice-based faculty members account

Faculty members well experienced

faculty for 30% or more with corporate business, and start-up
-T/S ratio: 1.5-fold that in engineering of business; full and rich education
master’s course
Students Mainly business people Some schools accept new college

graduates

Yamaguchi University (Graduate School) -MOT Core Curriculum update-

Kazuya Okamoto, PhD ISAME2016 -13

Qr

VAMAGUCHI UNIVERSITY

Ideal images of graduates
from MOT professional graduate schools

Human resources:

- who are capable of generating creative results when grappling with the various
issues in society, companies, and other organizations from synthetic perspectives
on technology and management.

- who will be able to play their important roles in facilitating to plan, formulate,
and implement comprehensive measures characterized by integrity in terms of a
global and societal outlook.

- who are expected to occupy managerial or leadership positions in companies and
other organizations at some point in time.

. B

Human resources who are essential for industries to
attain sustainable development and retain international

competitiveness.

Yamaguchi University (Graduate School) -MOT Core Curriculum update-

Kazuya Okamoto, PhD ISAME2016 -14
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L{ Importance of Guaranteeing the Quality of
MOT Education and Core-Curriculum

v MOT covers a broad spectrum of educational content reflecting a breadth of
items that are subject to adaptation.

v At educational institutions other than the professional graduate schools,
there are a number of cases in which courses focusing on specific fields of
expertise or courses dealing with the handling of technology in conventional
categories, which do not include management elements, are presented under labels
of MOT education.
- This situation may bring about confusion and impair proper
evaluations of MOT professional graduate schools.

v Hence, in order to embrace the social mandate for improvements in the quality
of MOT education,

it is necessary to develop and standardize the educational contents for MOT
professional graduate schools and to communicate this to the public.

¥

Core-Curriculum

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -15

YAMAGUCHI UNIVERSITY

Establishment of core-curriculum of MOT education

- Guaranteeing the attainment level of graduates

Mission: MOT education core-curriculum development committee

- Minimum required level as graduates from MOT professional graduate schools.
- Setting of educational contents and attainment level as a minimum requirement.

“MOT education core-curriculum development committee” was formed in 2008,

and terminated in 2010.

The committee members: 10 university members from the MOT Association Japan,
5 members from the business community representing electronics, automobile, and
chemical.

Observes: Government officials from MEXT and METI (Ministry of economy,
trade & industry) .

“MOT education core-curriculum update committee” formed in 2016,

and ongoing.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -16
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. Member Universities of MOT Association Japan

YAMAGUCHI UNIVERSITY

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -17

QQ Positioning of the MOT core-curriculum

YAMAGUCHI UNIVERSITY

The foundation of MOT education evolution in Japan
in order to improve the quality of MOT education.

- To show educational contents
which all of the students in professional MOT graduate schools must study.

- Each university can arrange its own curriculum based on it.

- To form a foundation to guarantee the attainment of graduates
from MOT professional graduate schools.

- Important to ensure the originality and diversity
of individual MOT professional graduate schools.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -18
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VAMAGUCHI UNIVERSITY

Knowledge |
Items:
“BOK”
index

Structure of the MOT education

Integrated areas

(Specific topical research or other creative activities)

+Accounting & Finance

| ti Strategic
nnoyation t management of
Core managemen technology & R&D Independent
knowledge | management of —— educational
intellectual mal:learaelg:rs\ A content at
properties 9 discretion of
-MOT fundamentals- each
+Introduction to MOT, % it
-Technology & society, universities
Basic -Corporate strategy, |
knowledge | -Organization /human resources & corporate
ethics,
-Business economics,
-Marketing,

-The core curriculum comprises knowledge items and integrated areas.
-The knowledge items represent the minimum requirements and the level of achievement that
should be attained.
-The knowledge items consist of basic knowledge and advanced core knowledge items.

-In each of these knowledge categories, more detailed achievement objectives are prescribed.
-The integrated areas represent the problem-solving initiatives and the qualitative requirements,
to which the results of these initiatives are subject.

Yamaguchi University (Graduate School) -MOT Core Curriculum update-

Kazuya Okamoto, PhD ISAME2016 -19

W

VAMAGUCHI UNIVERSITY

Graduate lecture

Knowledge items

Correspondence table

Knowledge items matrix in Yamaguchi Univ.

The table lists the graduate lectures and knowledge items in
the MOT Core-Curriculum.

v

=

See
next page

INTRODUTION T0
wor

TEOHNOLOGY AND
SooiETY

GoRPORATE

STRATEGIES

1T
[

INNNNNNEEE

T

T

0
OH
I
i

EONOMCS

moomrE0zx o-0>w

CHili e

Yamaguchi University (Graduate School) -MOT Core Curriculum update-

B

Kazuya Okamoto, PhD ISAME2016 -20
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. . . .
of Graduate lecture in Yamaguchi University
YAMAGUCHI UNIVERSITY L
Innovation Management
Course on O
Business Law
Courses c y
Fi ing Business
Technology Marketing In Yamaguchi Univ.,
Corporate Strategy Theory the class is systematically
Advanced Course on : :
sl"amg)’ Strategic Technology Management Organlzed nto 3 course
Planning
Advanced Course on Open Innovation groups such as
Advanced Course on Research and Fundamental, Advanced
itra(sgy Development Management .
Marketing Research and Apphed
Business Theory on Venture Business Selectively
Planning . ) Compulsory
Advanced Advanced Course on Business Finance (Chaose st laant
Coukses Brobiem Advanced Course on Strategic Thinking one course from
Solvin each topic)
9 Theory of Inventive Problem Solving
Group Organization (O ional Behavior)
Mepsgeniont Leardership Theory
Course on Property
Intellectual
Property Advanced Course on Licensing and
Intellectual Property Law
Advanced Course on Intellectual Property
Selectively
Green MOT c y
Applied Courses
PP Life Science MOT (Choose at least
one course)
Monozukuri MOT
Special Courses | special Programs | optional
Research [ Dissertation | Compulsory
Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -21

Q{ Integrated areas |:> e

Strategic
Innovation
} . . oge management of
YAMAGUCHI UNIVERSITY Objective and definition " ::1:;1 " management | tochnology & R&D Independent
Management of eratiane educational
intellectual Oper e content at
properties management of
-MOT fundamentals- each

Integrated areas: universities

Technology & socety
Basic | .corporate stategy.

- Configured to facilitate the use of integrated knowledge  |knowledge |-camzsionmunmneaces s coparte

iness economics,

and skills. e

- Intended to guarantee, through results, the acquisition of methods of addressing various
practical issues, which students could conceivably face in the future, in a way that will lead
to creative solutions.

- Creative efforts towards independently resolving set issues in areas pertaining to
technology and management from diverse perspectives on technology and management
that are based on a fusion of knowledge and skills obtained through lectures, exercises, and
discussions of case studies are to be carried out under the guidance of instructors.

The results are to be presented in the form of a report.
Qualitative conditions:
- Educational results to be accepted.
- Results represent the development of appropriate and valid logic.
- Satisfies at least two of the 3 following items;

1) Utility, 2) Feasibility, and 3) Academic value.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -22
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Qf Structure of the MOT education

YAMAGUCHI UNIVERSITY

Other 5 important aspects:
- Core curriculum dose not mean compulsory subjects.

- No need for the knowledge categories and achievement objectives to be
consistent with the names of courses or subjects.

- Teaching method of the knowledge items is not limited to a lecture style.
(i.e.) Exercises, reading in turns, seminars, practical training, and so forth.

- In general, discretionary content provided by an individual professional graduate
school may account for a greater portion of the total education.

- Stipulation of education targets according to the core curriculum must not
compromise the independence or diversity of professional graduate schools.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -23
L Process kit of core-curriculum development
What MOT Educational ideas & goals of each university
graduate schools - Discussion in the
should be: core-curriculum
committee
Ideal image of MOT talent for each university MO e
A ditati
ceredutation Opinions from industry,
assessment e :
A Abilities that should be acquired as gr i’id”afe& ,
Mor graduates from MOT graduate school and so fort,
professional
graduate school Attainment goal

Tasks that should be solved by utilizing and

Lo it integrating the acquired knowledge

(Core contents of MOT education)

To be reflected in each university’s curriculum

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -24
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VAMAGUCHI UNIVERSITY

Agenda

3. Current status of MOT Core-curriculum update

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -25

L( MOT importance toward VUCA era

VAMAGUCHI UNIVERSITY

Goal

Ambiguous causal connection, difficulty of /
measures to implementation.

Mixture of multi-sectoral, multi-corporates

and multi-areas. / s Ambiguity

Unpredictable and unprecedented
opportunities such as contestable

market, cyberattack and large-scale Complexity
natural hazard loss. ,,
d
Abrupt change of /L
business model due to ICT * X Uncertainty
progress.
olatility
Pre Sent Source:
https://en.wikipedia.org/wiki/Volatility,_uncertainty,_complexity_and_
ambiguity
Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -26
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Research methodology
Data science and analysis

) Forecast technology

VAMAGUCHI UNIVERSITY

Social and technology trend ~ Text and data mining using Al technologies
—

‘r'""( Prefetch/acceleration
| \

1 7
Mo

Conscious market
demand/mneeds

—“m
Subconscious

b Change foretaste

—T  Vathematic statistics data

Life style trend AUBigDaa  Understanding technologies:
Bayes' statistics Crucial
- MOT aspect
Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -27
0
YAMAGUCH UNIVERSITY
So far:

It is a lot harder to be a head of the curve and
see what’s coming down the pike before your competitors do.

Nowadays:

It is less harder to be,

using new technologies such as Al IoT and BigData

in an environment marked by Industrie 4.0 and Society 5.0 in Japan.

Future managers must gain insight into new and promising markets around the world.
We are not immune to technology’s effects either.

Key:
New management methodology based on technology update.

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -28
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(
L Food for thought

- Establishment of implementation structure

- Initiation of MEXT MOT revision program
(MEXT: Ministry of Education, Culture, Sports, Science and Technology)

- Cooperation with every team

- Effective utilization of every team’s results

- Credit

- Active learning as per business unit requirement

- Investigation of industry/social structure change from 2010,
both of domestic and overseas

- Student diversity

- Originality of every university

- Social penetration

- Consistency with The Central Education Council in Japan

- Public comments on revised drafts

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -29

f Implementation structure

YAMAGUCHI UNIVERSITY To be on the same page
MEXT p N
(Ministry of Education, Culture, /\j:| ‘ Document as an output
Sports, Science and Technology) L J
o N"Exchange of opjnions -
Japan Association of g
Professional Graduate 4L( Y
School of Technology Head:
Management (J-MOT) President Senera
g i i Manager
Shibaura Institute of Technology Yﬁ\magucr“ Uan. g

Tokyo Institute of Technology

Tokyo University of Science ‘ Participation
Operation | Graduate School of MOT

Tokyo Unive:;s‘:iLynz:gg;iculture and MOT (Executive Chief)
Japan Institute of technology Core-Curriculum
Nagaoka University of technology Revision
Kwansei Gakuin University . - . .
Waseda University Committee Administrative Section,

Faculty of Engineering

Kyushu University
(Executive Office)

Niigata University
and
‘Yamaguchi University

Industry committee

(Each industry sector) B-schools in the world

“MBA Core-Curriculum
investigation” team

ooperation

“Fact-finding Survey” team MOT Society in Japan

Yamaguchi University (Graduate School) -MOT Core Curriculum update- Kazuya Okamoto, PhD ISAME2016 -30
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VAMAGUCHI UNIVERSITY

Based on its objectives and mission, curriculum
cultivates the skills outlined in its diploma policy.

Core-Curriculum

I

Coherency of Curriculum Policy

Admission Policy

Discussion in this program

Diploma Policy

Yamaguchi University (Graduate School) -MOT Core Curriculum update-

Kazuya Okamoto, PhD ISAME2016 -31

%

VAMAGUCHI UNIVERSITY

Key elements for update

1) Update to endeavor contents extension
with a high regard for diversity of every university.

i

Integrated areas '

and “Applied Phycology.”

(Specific topical research or other creative activities) Connection

| I ti Strategic I i
i pnoyatcn . management of ||
| Core management | tachnology & R&D || Independent
i | knowledge |“yanagement of ; | educational
| " Operations I
. intellectual i i content at
i properties 9 I discretion of
! -MOT fundamentals- ! each
' “Introduction to MOT, I : g
| !
: Technology & society, : universities
: Basic -Corporate strategy, :“
: knowledge -Organization /human resources & corporate :
H ethics, I
: +Business economics, :

-Marketing, |

+Accounting & Finance 1
H 1
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Agenda

1. Background

2. History of Japan’s MOT Core-curriculum

3. Current status of MOT Core-curriculum update
4. Conclusions
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