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Commissioned Project to Enhance and Strengthen the Development

of High-level Professionals FY2017 MEXT Japan

Curriculum development
for creation of higher order systems

) Tokyo Tech



\.

About the program for the creation of higher order systems _

In order to realize sustainable development in society, and expand companies and industries, the
creation of a higher order system is required with new businesses; in other words, the integration
of technologies and businesses of many existing industries are necessary for the realization of a
new system at a higher level.

For that end, we request that personnel with high levels of expertise in existing fields acquire the
knowledge and insights of other fields and become new pillars of innovation.

This program has been carried by MEXST Japan out as part of FY2017 programs for fosterlng
high-level professionals, in order to determine what knowledge needs to be acquired [ ]
by them in the future by examining the industrial positioning of their field of expertise
and knowledge of other neighboring fields. -~

In FY2017, we opened a course for people who will be responsible for the coming e ' &F =
generation of construction and civil engineers to assess the industry and, based on a
the results, we will continue the program, gradually expanding its scope.

Tokyo Institute of Technology, School of Environment and Society
Deputy Dean, Professor Shuzo FUJIMURA

What is a higher order system? ~

A higher order system is a new system realized by combining and integrating technologies and
businesses of various industries, creating a system at a higher level;, some examples are Smart
Grids, ITS (Intelligent Transport Systems), Advanced Medical Systems, and so on. The following
figure shows an example of Smart Grids.

Higher order system

Existing industries

Consumer

e s Housing Energy Automotive Others

In order to create higher order systems, it is necessary to foster the development of high-level
professionals by creating and implementing the following two educational programs:
1) Program for discovering required related fields

A program that enables professionals to analytically understand their expertise and heuristically
recognize knowledge in fields outside their specialties that should be acquired for the creation of a
higher order system.
2) Program for “Socialization engineering”

Systematizing the experiences and senses of excellent engineers who have created a system that
contributes to the real world and enables subsequent engineers to effectively learn from their
predecessors, becoming more advanced professionals.

J

Program for discovering required related fields ~

To create new industries, new products, and new services, it is necessary that personnel with high
levels of expertise in existing fields efficiently acquire knowledge and insights into other fields and
create new combinations of information. However, since the knowledge required is diverse, it is first
necessary to analyze the business in reality and to judge what knowledge must be learned. This
program enables participants to understand and judge their knowledge, as well as the necessity of
learning from other fields, taking a broad view by analyzing their current business. This overlaps
with the motivation of working professionals learning at the Tokyo Tech Technology and Innovation
Management Program (MOT); in this program, they learn the fundamental principles of MOT and at
the same time, strengthen their own expertise.

L4



Program for “Socialization engineering”

N

Even when new technologies and products could be created, in actuality, it is rare for something
new to spread to the market as it is. Even for general consumer products, in many cases,
development is required based on consumer attributes such as region, sex, and age. In the case of
business development such as with large-scale buildings and large-scale systems, the necessity of
customization is more noticeable, and businesses are often expected to provide products of a
quality that exceeds customers’ requirements. Japanese companies have had the advantage of
responding to these detailed customer demands and providing products with higher functions and
higher quality. In many cases, the development of such extras is called "care," "tradition," and so
on, and as know-how (called "experience," "sense," "knack," etc.) based on empirical rules of
business leaders and organizations. These have been mainly maintained by the passing on of
experience through on-the-job training and other similar activities. However, it is difficult to
manage the know-how based on empirical rules in a situation where the products have become
more sophisticated and more complicated and are required to combine with information from
other fields. In order to combine knowledge across fields and respond to the creation of higher-
order systems, it is necessary to analyze, systematize, generalize, and logically understand the
business elements known as "care" and "tradition." This program is to educate participants in the
analysis of know-how for applying technology to the social environment and clarifying the
inevitable relationship between the social environment and technology. The concept of the
“Socialization engineering” is shown in the figure below.

Natural phenomena

Pure scientific research ‘

Science knowledge {} ==~
SN

. . . S \
Applied scientific research ¥ 5 \
Tech I | * \l \  Research on the impact of results
echnical principles SSha 1 (science knowledge, technical
Engineering research ‘1 N\ principles, elemental technologies)
Elemental (P2 I \‘ of basic research (here, pure
r technologies * "*\‘“L\ " sc!enggc researcﬂ)anddaplplied .
. . «. I scientific research) and elemen
SO a8 I R PR el
S®] rPrototypes AW S | 7P |
Engineering research o ! ‘
‘ (production, quality) ‘ “« : )
@ Products w 'i Responding to sudden changes
Sociallzation ;  in social structure (changes in
; : Y
engineering . 2 J m_arket and industrial structure)
&’ Risk Hedge!!

This will require the development of new educational content, mainly focusing on the necessity
of the chosen technology to realize the product, that is, the judgment of the consistency between
the technology’s attributes and the social environment (external and internal) and the risk
assessment of the technology selection and its practicality at the time of the case; this will be
done through clarification by public data and interviews with the involved parties.

In FY2017, the educational materials have been compiling using a survey of the business
examples that have already been finished in collaboration with Nippon Koei Co., Ltd. For example,
for a project of a water surface control device, a survey is used that collects and analyzes all
technical content for realizing the project, and related data. This includes construction methods
including candidates for adoption; materials and progress management; the topography of the
installation area; the natural environment such as climate; traffic volume; the social situation at
the time of construction such as economic effects; the legal situation such as environmental
regulations; social recognition including that by local residents; business expenses expected for
construction; and so on. It further clarifies the necessity of the technology actually being used.
The educational contents are being developed in FY2017, and the implementation is planned for
the next fiscal year and beyond.
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Application Guidelines (example from FY2017)

Attendance period
Jan. 9, 2018 - May 31, 2018
Total of 24 times, every Thursday, 19:00 - 21:00

% Some of the subjects will be covered on Tuesday, Wednesday, or
Saturday.

% In addition to lectures, this includes self-study on the premise of
submitting reports and other items.

% Depending on the subject, contents may be partially changed.

Target students

Working professionals with expertise in a specialized
field and those who are motivated by career
formation and responding to the creation of a higher
order system.

X specialized field: construction and civil engineering

Place of attendance

Tokyo Institute of Technology, Tamachi Campus
3-3-6 Shibaura Minato-ku, Tokyo 108-0023
Campus Innovation Center (JR Tamachi Station, 2 min.)

X Some subjects accompanying experiments will be at the O-okayama
campus.

Number of students
15 people (max. 20 people)

Tuition fee
237,600 JPY (tax included)

% The payment method is scheduled to be requested by transfer.
Please note that the tuition fee will not be refunded after transfer.

Application period
Nov. 1, 2017 - Dec. 15, 2017

Application method

Please fill in the application form and send it to the
address below. Application forms can be downloaded
from the following site.

Shibaura 3-3-6 Shibaura Minato-ku, Tokyo 108-0023

Tokyo Institute of Technology CIC 907N

SLE program office (Fujimura laboratory)

URL: http://www.fujimura-lab.mot.titech.ac.jp/index.html

Attendance review/attendance notice

The application will be reviewed based on the reason
for choice and other items. You will be contacted by
e-mail or telephone about attendance.

Certificate of completion

A “certificate of completion" will be granted to those
who are deemed to have completed the program.
An evaluation will be done for each course that
includes attendance status.

Contact

Tokyo Institute of Technology, School of Environment
and Society, Department of Innovation Science

SLE program office (Fujimura laboratory)

E-Mail: sle-info@mot.titech.ac.jp

Features of the opening course (example from FY2017)

- Learn the basics of technology management and business analysis (innovation theory,
communication design, crowdsourcing, service innovation, engineer ethics, etc.) as a form of
literacy for the creation of higher order systems.

-In the specialized field, learn at the master’s level (including experiments) about the latest
construction architecture and civil engineering from a bird's eye view. Additionally, learn actual
business practices from case studies.

- In addition to lectures, another form of learning is based on the premise of self-learning
motivation, which takes place in such activities as group discussion and group task presentations.

Status of implementation (as of Mar. 2018)

- Application status and number of students
After formulating the curriculum for the opening course in FY2017 (see next page), we started
the publicity for recruiting students in the middle of October 2017, and held a briefing session
for applicants twice (11/7 and 12/5) with a total of 15 participants; the final number of students
is 15, which is as many as were recruited. Most of the students have been temporarily sent from
the company they belong to, from a total of 11 companies. Students' work experience ranges
from 2 years to over 25 years, with the majority around 10 years.

- Subjects of particular interest
Subjects of particular interest to the students before the course attendance were MOT related
"innovation theory," "communication design," "service innovation," and construction and civil
engineering related "business practice," “science of comfort," “looking into the future of cities
and universities," “considering the next generation of infrastructure and space," and “thinking
about the safety of society." Fl — |

- Implementation status
Since January 9, 2018, eleven lectures (out of a planned total of

90%, and students' motivation to learn in this program is high.
Group work consists of three groups of five people and the groups
work on tasks; this is also an opportunity for students to
participate in learning exchange with others from other
companies and occupations.

Group work




Curriculum offered in FY2017 and lecturers in charge

* School of Environment and Society

1
2
3
4
5
6

7

8

9
10

11

12

13
14

15
16

17

18

19
20
21
22
23

24

1/9
1/16
1/23
1/25
2/1

2/ 8

2/15

2/21

2/28

3/8

3/15

3/22

4/5

4/12

4/14

4/19

4/26

5/10

5/15
5/117
5/24
5/26

5/26

5/31

Tue
Tue
Thu
Thu
Thu

Thu

Wed

Wed
Thu

Thu

Thu

Thu
Thu

Sat

Thu

Thu

Thu

Tue
Thu
Thu
Sat
Sat

Thu

Tamachi
Tamachi
Tamachi
Tamachi
Tamachi

Tamachi

Tamachi

Tamachi

Tamachi

Tamachi

Tamachi

Tamachi

Tamachi
Tamachi

O_
okayama

Tamachi

Tamachi

Tamachi

Tamachi
Tamachi
Tamachi
Tamachi

Tamachi

Tamachi

MOT

Business
practice

Architecture
&
Building
Engineering

Civil &
Environmen
tal
Engineering

MOT

Business
practice

*
Guidance, Innovation Theory EB?IZI\(/)IURA 'Fl)'(r)l(:%/e()sg'()efh
Communication Design 1 Miki Tokyo Tech *
Communication Design 2 SATJO Professor
. . . Hideyuki Nippon Koei Co., LTD.
Case introduction and homework assignment SAKUNAKA  Director General
N e
. Recommendation for refurbishment $RISCBIDA EOkfyo Tech
Importance of social roressor
stock Protection and restoration of historic Taisuke Tokyo Tech *
buildings during disasters YAMAZAKI Assoc. Professor
Building materials science without Yutaka Tokyo Tech *
Thinking “MONO" and material names o YOKOYAMA  Professor
“KOTO" in engineering (Fj{ec_ent byt|)|d|?_g Stdr“CtU.re S=EmlE Toru Tokyo Tech *
esign, vibration damping, seismic
isolation technology TAKE.U.CHI Professor
Technology for designing Yoshiki Tokyo Tech *
. "appearance" of architecture and city NAKAMURA  Professor
Science of comfort Urban comfortable environment and Takashi Tokyo Tech *
simulation ASAWA Assoc. Professor
Urban planning in the era of Norihiro Tokyo Tech *
population decline/renewal and
Looking into the future of revitalization of cities NAKAI Professor
cities and universities University campus space as a Naoko Tokyo Tech *
microcosm of the city: planning and
management SAIO Assoc. Professor
o Foundations of water environmental Chihiro Tokyo Tech *
Thinking about a management and new developments YOSHIMURA  Assoc. Professor
sustainable society Empty masonry as a sustainable Junko Tokyo Tech *
construction method SANADA Assoc. Professor
Foundation of the structural materials ~ Eiichi SASAKI ~ Tokyo Tech *
and the latest technology Hiroshi Assoc. Professor
(including experiments) TAMURA  Assist. Professor
. Technology for protecting society from . .
Thinking about the disasters - from the basics to Hitoshi Tokyo Tech *
safety of society 3pplications based on earthquake MORIKAWA  Professor
isasters
Fundamentals of numerical simulation Sohichi Tokyo Tech *

and frontiers ~ Focusing on the finite
e HIROSE Professor

Maintenance and management of Mitsuyasu Tokyo Tech *

social infrastructure ~ From individual
Considering the next optimization to overall optimization ~ IW_ANAMI Professor
generation of Fundamental theory of traffic demand ~ Daisuke Tokyo Tech *
infrastructure and space forecasting and traffic surveys FUKUDA Assoc. Professor
Analysis and planning of traffic Yasuo Tokyo Tech *
network ~ A systematic approach ~ ASAKURA Professor
. . Taku Tokyo College of Transport
Engineer ethics HIRANO Studies, Assist. Professor
. Kunihiko Tokyo Tech *
Crowdsourcing HIGA Professor
L ) Kazuyoshi Tokyo Tech *
Service innovation HIDAKA Professor
. . . Hideyuki Nippon Koei Co., LTD.
Homework presentations and discussions SAKUNAKA  Director General
Kikuo Tokyo Tech *

Special lecture

Completion ceremony

KISHIMOTO Dean, Professor

SR Fuwrepans )
-In FY2017, the “program for discovering required related fields" was started in January 2018 as the
main educational content, and it will continue until the end of May 2018.
-From FY2018 and beyond, the plan is to regularly run a program that includes both the “program for
discovering required related fields" and the “program for the socialization engineering."
*The preceding course was developed for the construction and civil engineering industry, but courses
for other industries will be considered in the future.
L J

Contact

E Tokyo Tech

School of Environment and Society
SLE program office
F5 E-Mail: sle-info@mot.titech.ac.jp
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