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UNDERGRADUATE MAJOR IN
TRANSDISCIPLINARY SCIENCE AND ENGINEERING




REE SHE—

Professor
Junichi Takada

MESSAGE FROM THE DEPARTMENT CHAIR
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In this global age, true science and engineering
elites—individuals with the aspiration to tackle
issues both traditional and non-traditional—are
in demand. The Department of Transdisciplinary
Science and Engineering sets ambitious goals
to cultivate such thinkers. It is our desire to
establish a new field of education and research
with students who are not held back by existing
value systems, wish to break out of their shells,
and proactively design their own learning.
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OVERVIEW OF THE UNDERGRADUATE PROGRAM
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Through transdisciplinary science and engineering, researchers
go beyond the boundaries of academic fields to solve the
complex problems facing global society. The Department of
Transdisciplinary Science and Engineering (TSE) is a fusion of a
wide range of fields, including chemical engineering, mechanical
engineering, electrical and communications engineering, civil
engineering, and biological engineering. It also encompasses
environmental policy and planning, applied economics,
sociology, translation studies, and applied linguistics.

When TSE students complete their bachelor’s degree, a
majority continue on to pursue a master’s degree in Global
Engineering for Development, Environment and Society
(GEDES), the graduate program attached to the TSE
department. TSE graduates can also pursue a master’s degree,
majoring in Engineering Science and Design (ESD), Energy
Science and Engineering, or Nuclear Engineering. These
graduate programs are not only attached to TSE, but to other
departments.
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Ookayama
Tokyo Tech is a top university for science and technology in Japan e TIHhITE
with a history spanning more than 130 years. Of the approximately Suzukakedai
10,000 students at the Ookayama, Suzukakedai, and Tamachi
campuses, half are in their bachelor’s degree program while ® HH] )
the other half are in master’s or doctoral degree programs. Tamachi

International students number 1,200, and there are 1,200 faculty
members and 600 administrative and technical staff members.
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DEPARTMENT OF TRANSDISCIPLINARY
SCIENCE AND ENGINEERING
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Foreign Students
The Department of Transdisciplinary Science and Engineering is a

fusion of a wide range of fields. Through transdisciplinary science 1 2 O OA
and engineering, researchers go beyond the boundaries of academic I

fields to solve the complex problems facing global society. Students

acquire practical skills—not simply academic knowledge. Our goal

is to train individuals to be global scientists and engineers who = =3 s
can: contribute to the innovation of novel technology, values, and g&ﬁ ‘ Hgtﬁiy
concepts needed by society; define and solve problems using Teachers and Other Staff

creative thinking and project management skills; communicate and

collaborate with engineers in other fields with a global perspective; 1 8 O o i
and manage complex, large-scale projects and organizations. |
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THE UNDERGRADUATE PROGRAM
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The four-year program is designed to foster individuals who
will innovate new technologies, values, and concepts. Using
an understanding of science and engineering, students
learn to solve complex problems shared by the international
community.

Students will develop a range of competencies, including logical
and mathematical thinking, analytical skills, a comprehension
of physical and natural phenomena, and general-purpose
measuring and computational science techniques.

A sense of social responsibility and ethics will also be instilled,
together with an ability to comprehend and operate within
various systems and communicate with others in a work
environment. The program also focuses on science and
engineering education in English, preparing students for an
international career.
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Develop basic skills
with a wide range
of applications.
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Apply skills
unhindered by existing
academic fields.

JO0-NIWVIVIZT
ELTOARA
Gain the personal and

social skills required to
be a global engineer.
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SYSTEM DESIGN PROJECT
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System design is the process of solving problems through
mediated tools. The function of a tool depends on the user’s
situation. No matter how creative and functional it may seem

to the creator, it is useless unless it helps the user. To design

a useful tool, we learn about user empathy and how to define
the problem, create a prototype based on this definition, and
conduct user testing through “design thinking.” In addition, this
class helps students grasp the concept of user-centered design
as a theoretical background to design thinking.
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COURSE STRUCTURE
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Year 1
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24
Year 2

This course is based on a fundamental knowledge
of mathematics and physics, which are studied
through the 100-level courses during the first year.
In the second and third years, 200- and 300-level
courses train students to be interdisciplinary
engineers and scientists. Students will learn

practical collaboration through Project Based

Learning (PBL). Relevant subjects will be studied

as part of the 300-level courses. 35
Year 3

The final year is a summary of the undergraduate

course, and students will conduct Bachelor

. . . Vit:3
Special Studies Research and a Bachelor-specific Year 4 {
Project. This is designed to further the knowledge

and interests of the students.
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SOCIAL DESIGN PROJECT
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3 INTRODUCTION TO
INTERNATIONAL DEVELOPMENT
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This course aims to simulate social design and provide

experience based on values obtained through discussion.

After studying basic theory through lectures, groups derive

and focus on one claim and create a concrete proposal,

supported by a clear vision. Students go through the entire

process, from conception to presentation, using practical

techniques from multiple disciplines, including design

thinking, translation studies, and sociology.

R EEE— MAERFE—
Linear Algebra | Calculus |
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Linear Algebra Recitation | Calculus Recitation |

HEEEAEF FUNDAMENTALS OF MATHEMATICS

BN ARAEERR
Ordinary Differential
Equations and Physical
Phenomena

ESIA T SIN |
Theory of Linear System

THEM8F FUNDAMENTALS OF ENGINEERING

B - IS AR
Solid Mechanics and
Structure Engineering

TR T2 ELEE

Fluid Engineering

a4
TR S
Biological engineering Eng::;in;amon

HEEAEE FUNDAMENTALS OF CO-INNOVATION

REE TR
Introduction to
Transdisciplinary Science and
Engineering

SRTLTFA>TOY I
System Design Project

EFFAFEHBIBIR
Introduction to International
Development

ERFEFEHAIR B HRIFERR B
International development Social environmental policy
subjects subjects

FHEREMR (6311)

Undergraduate specific research (6 credits)

NFEHET -2
Fundamentals of
Mechanics 1/2

BHXAERT -2
Fundamentals of
Electromagnetism 1/2

RN EMERSR
Partial Differential Equations
for Science and Engineering

BX- MR TR
Electrical Engineering

M- Pt TR AR
Material and Molecular
Engineering

HETFITOPTIN

Social Design Project

HR - ITRILF—THRIBEE
Resource and engineering
subjects

FHREFE/OD IS (2~6HAfD)
Undergraduate specific project (2-6 credits)
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This course aims to provide an understanding of the basic

concepts and goals of international development and related

business through case studies, which are explained by

guest speakers who work at the frontier of various fields of

development, global-scale business, and research. These

speakers have rich experience in development cooperation,

development consulting, policy-oriented research, and work

with civic institutions and private businesses. The course consists

of a combination of lectures, group discussions, and presentations.

EF PR

Basic Quantum Chemistry

B EE

Basic Inorganic Chemistry

Hate T — BT

Statistics and Data Analysis

MAEETHFERA
Transdisciplinary Science and
Engineering Experiment A

RMEETH¥EERB
Transdisciplinary Science and
Engineering Experiment B

SRTLT I &
TEAAY K

System Design & Impact
Assessment

HOER - IS ER IR B AF
Global and local environment
subjects

(b ERE—1-2
Fundamentals of
Life Science 1/2

BREFERR

Basic Organic Chemistry

(== Pk
Basic Chemical
Thermodynamics

BHEMIMET1~4
School type subjects

TEAEHRAIERE

Engineering Measurement

TOPTIRIRIAT N

Project Management

IVOZTIITHAY
HEE

Engineering design subjects

RFZTER B

Nuclear engineering subjects
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INTRODUCTION TO NATURAL
DISASTER SCIENCE AND ENGINEERING
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HEE R RICMZZHD EFXTFTIERRRELLGH>TETCVET,
RBETR BICHELBKEZITECIME. FRELVER. &4
ZRUEF ZOANZXLZZUVET, o, AHEPIURZEDER
EXERFHOREERICOVWTERBLET,

This lecture presents an overview of the mechanisms of natural
disaster, focusing on earthquakes, tsunamis, tropical cyclones,
and storm surges, which could bring about significant impact
on society. The lecture also discusses disaster risk and
vulnerability associated with rapid urban development and
climate change. Finally, basic engineering techniques such

as statistical analysis, data analysis, and numerical modeling
are taught to enable students to quantitatively deal with
phenomena during disasters.

Desep

Global Scientists & Engineers Program

SCHOLARSHIP
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TOUILTY, BENBEHLEBRECEIIRRZEDEZSNEM TN
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The Global Scientists and Engineers Program (GSEP) is the first
international bachelor of engineering degree program at the Tokyo
Institute of Technology. The program, launched in April 2016 with
courses taught in English, allows qualified international students who
have little or no Japanese language proficiency to enroll in Tokyo
Tech'’s bachelor’s degree program and pursue an engineering degree
in Japan.

The top 10 applicants for the GSEP program will be awarded the four-
year Japanese government scholarship known as monbukagakusho
(MEXT). These students will be exempt from paying the application,
admission, and tuition fees. Only self-funded students can join GSEP,
and may be able to apply for a private foundation scholarship.

Required qualifications and conditions of the MEXT undergraduate
scholarship can be found at:
http://www.titech.ac.jp/english/graduate_school/international/
gsep/mext_scholarships_for_gsep.html
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In this era of uncertainty and globalization, knowledge and
understanding of project management is more crucial than
ever, and is indispensable for realizing a goal with limited
resources. In this course, students learn the elements of project
management, such as formation, proposal, and evaluation
for solving global issues. The knowledge, tools, and methods
of project management—including planning, management,
leadership, presentation skills, and communication skills—are
taught in detail through lectures, and students engage in group
work to experience what it’s like to work on a real-world project.
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ADMISSION
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For prospective students from abroad who have advanced
communication skills in Japanese, please see the following
website for admissions information.
http://admissions.titech.ac.jp (Japanese-language only)

For international students with no or limited Japanese
language ability, the GSEP program does not require
Japanese skills for entrance (please check the following
webpage). GSEP freshmen belong to the sixth group among
the seven groups for the first year at Tokyo Tech and join the
TSE department in the second year. Please note that GSEP
students can only join the TSE department and will study
Japanese as a foreign language after they join Tokyo Tech.
http://www.tse.ens.titech.ac.jp/~gsep/admissions
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STUDENTS' VOICES
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The undergraduate students of the Global Scientists
and Engineers Program (GSEP) study in English and
are not required to have Japanese proficiency, but
GSEP students have opportunities to interact with the
Japanese students who wish to use English in classes
and on the campus. The GSEP students study not only
engineering disciplines but also humanities and social
science. Learning something which | was not good at
develops me more. | have been grateful for the good
support from GSEP faculty and Tokyo Tech.
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For a list of faculty members in English, please see our website.
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Undergraduate Major in Transdisciplinary Science and Engineering
SCHOOL OF ENVIRONMENT AND SOCIETY

TOKYO INSTITUTE OF TECHNOLOGY

2-12-1 Ookayama, Meguro, Tokyo 152-8550

ENGIT

CONTACT

Tel: 03-5734-3113 | http://educ.titech.ac.jp/tse/education/tse_undergraduate




