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Curriculum

With the increasing role that technology now plays in our modern society, intellectuals equipped with strong
backgrounds in science and technology are demanded by a wide variety of fields including medicine, business, law,
politics, journalism, and international relations. The Graduate School of Science and Technology at Keio
University has been designed to meet such demands. While maintaining our tradition of providing world-class
education and research for scientists and engineers-to-be, the program is constructed to train future leaders with
solid scientific knowledge who can make use of their skills towards the advancement of society as a whole. The
Graduate School of Science and Technology consists of a two-year Master’s Program followed by a three-year
Ph.D. Program. The Master’s Program aims for the establishment of advanced fundamentals in science and
technology through course works and independent research projects under appropriate guidance from faculty
members. Students are also encouraged to take courses on advanced writing and communication skills, foreign
languages, and other professional and liberal arts subjects in order to enrich their knowledge as leading figures in
science and engineering. Upon completion of the Master’s program, students will have the choice of either
graduating with a Master’s degree or advancing to the Ph.D. Program. One may also apply to the Ph.D. Program
at our graduate school if he holds a Master’s degree that is equivalent to the one offered by Keio. The Ph.D.
Program demands students to plan and perform original academic research. Interdisciplinary research projects are
especially encouraged in order for the Ph.D. students to attain open-minded views, communication skills, and
strong leadership.

The Graduate School of Science and Technology is divided into the following three sub-Schools:

1) School of Fundamental Science and Technology accommodating the Center for Mathematics, Center for
Physics, Center for Molecular Chemistry, Center for Applied Physics and Physico-Informatics, Center for
Chemical Biology, and Center for Biosciences and Informatics.

2) School of Integrated Design Engineering accommodating the Center for Multidisciplinary and Design
Science, Center for System Integration Engineering, Center for Electronics and Electrical Engineering,
and Center for Material Design Science.

3) School of Science for Open and Environmental Systems accommodating the Center for Space and
Environment Design Engineering, Center for Science of Environment and Energy, Center for Applied and
Computational Mechanics, Center for Information and Computer Science, and Center for Open Systems

Management.

Every graduate student in the Master’s and Ph.D. Programs belongs officially to one of the three sub-Schools listed
above, and performs research under the guidance of a faculty advisor who belongs to one of the Centers. Each
Center consists of faculty members and graduate students whose research interests match the field specified by
the name of the Center.
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Curriculum

The curriculum for the Master’s Program is divided into three categories: General courses, Specialized courses,
Independent Study course, and Graduate Research course. We offer a total of 400 General and Specialized
courses. Regardless of their majors, students are free to take any of the General and Specialized courses to
fulfill part of the 30 credits required for the Master’s degree. Many of the courses are offered based on a
semester system consisting of the Spring (April-July) and Fall (September-January) terms. However, some
courses are offered twice a week based on a quarter system or are offered in a short-term intensive format.

From the 2016 academic year, this Graduate School has shifted to a new curriculum built around a system of
“Main” and “Subsidiary” specialized courses, designed for the fields of education and research within each major
(center). The aim in doing so is to train high-level human resources by using a new educational program that
incorporates a fusion of fields, with a view to expanding the presence of leading-edge sciences in real society.
The new curriculum applies to students matriculating in or after April 2016, and the old curriculum applies to
students who matriculated in or before the 2015 academic year.

Please note that the completion requirements for main specialized courses will not apply to the following.

(1) Students who have matriculated in the Master’s Program of the Graduate School of Science and Technology
after taking entrance examinations for international students (International Graduate Program, Double Degree
Program, Japanese-based Program).

*Applications for main specialized course completion may be made upon matriculation. In this case, 8 credits in
main specialized courses will be added as completion requirements.

Please confirm the “Course Guidebook and Syllabus” for information on requirements on completion.

(2) Students in time-limited education programs based on external competitive funding.

® General Courses

General courses aim to train not only professionals in various fields of science and technology, but also future leaders who
will continue to propose and bring about better relationships between science and technology and human society. The
courses that are being offered can be roughly divided into the following three groups: 1) subjects such as Life Ethics and
Environmental Law through which one re-affirms his/her knowledge of science and technology acquired through social
relationships; 2) courses in business administration that will be useful in future business practices: such as Intellectual
Properties, Technical Contracts, and Management of Venture Capital; and 3) subjects such as Technical Communication
which will improve research and communication skills, both necessary to work in the global arena.

® Specialized Courses

These courses are designed to teach advanced fundamentals of science and engineering. They help students to
establish a solid foundation as scientists and engineers, and gain an overview of the research topics, or master the
knowledge or methodology related to their specializations. Study programs will be set up according to instructions given
by advisors. Main specialized courses, subsidiary specialized courses, and courses not belonging to either of these will
be set for each center. Requirements for the completion of main specialized courses (completion requirements) and
subsidiary specialized courses should be checked for each center. Compulsory courses will be set for some centers.

Main specialized courses

These are courses rigorously selected by each center, designed for learning high-level specialized knowledge befitting a
graduate school educational program. The acquisition of at least 8 credits, based on the method of study instructed from
the main specialized courses in the academic advisor’s center, will be added to the Master’s Program completion
requirements. Main specialized courses may sometimes be taken early during the 4th undergraduate year, based on the
course supervisor’s judgment. If taken not as graduation credits but as non-credit courses, they may be included in
Master’s Program completion credits at the discretion of the advisor.
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Subsidiary specialized courses

In addition to the “main specialized” fields, with their strong connection to Master’s thesis research, these courses are set
by each center to further broaden the range of academic knowledge and to encourage study of a fixed number of courses
in different fields. When a preliminary course is required, instruction in a fixed number of undergraduate specialized
courses is given, so that entry-level specialized knowledge is acquired in undergraduate course study after advancement
to graduate school (the completion requirements may include credits up to a fixed number). In the curriculum of each
center, subsidiary specialized courses are often set as part of the main specialized course, covering the basic academic
areas. Main specialized courses are overlaid on top of these so that they reach the most advanced scientific fields.
Subsidiary specialized courses may be completed by acquiring the minimum designated number of credits, based on
the method of study instructed by the center from the subsidiary specialized courses which should differ from the main
specialized course. These generally comprise 3 courses and 6 credits. For further details, be sure to check the
curriculum of each center.

Main specialized courses are pursued
all the way to the top

c®
S
,\6\\'[,% Specialized course F

Subsidiary specialized courses stop (Compulsory)

. O
at the half-way point - %Qe‘ Snecialized course E

o
Q‘b\ « Snecialized course D

Specialized course C
(Compulsory)

&
QN 3 Specialized course B

Specialized course A
Courses set by the Faculty] The climb is the same up
of Science and Technology to the half-way point

Subsidiary specialized courses require
training before starting to climb

® Independent Study Course

This course is designed to impart a deep understanding of a specific specialized field, with a view to preparing the
content and methodology of Master’s thesis research, on themes set by the academic advisor. Credits will be given
based on the evaluation by each center. The advisor, together with other members of the teaching staff, rigorously check
whether suitable targets have been set, methodology established, and sufficient knowledge obtained for starting
Master’s thesis research. Obtaining credits in this course is a prerequisite for studying in Graduate Research course.

® Graduate Research 1

This course is designed to provide students with opportunities to perform individual research projects leading to the
completion of their Master’s theses. Every student is expected to select a research topic of his/her own, based not on
his/her faculty member’ s interests but on his/her individual interests and future goals. The level of these Master’s
theses is expected to be very high; and the contents should be presentable at internationally recognized scientific
journals and meetings.
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Curriculum

Requirements for completion of the master’s program

The following are the requirements for completing a Master’s degree: at least two academic years of study in
the graduate program and acquisition of at least 30 academic credits, including 4 credits for Independent
Study, 6 for Graduate Research 1, 8 for main specialized courses in the academic advisor’s center, and
submission and approval of the Master’s thesis. Each course is usually worth 2 credits, i.e., one will typically
take at least 10 courses in order to fulfill the requirement of 20 credits needed, aside from the 10 credits
required for the Independent Study and Graduate Research.

In the curriculum, the aim is to reinforce and encourage guidance that enables students with recognized
performance and ability to obtain degrees in a shorter time than usual, provided they satisfy the completion
requirements. These students can complete the Master’s Program in a minimum of one academic year, opening
the door to completion of the Ph.D. Program in a minimum of three years (including the Master’s Program).

® Selection of an advisor for the Independent Study and Master’s Graduate Research

An academic advisor must be selected for the Master’s Program. Advisors are selected from staff responsible for the
Independent Study course taken by each student in the respective center. From 2016, it will be compulsory for
applicants to specify their preferred advisor on the application form when taking the entrance exam. Advisors give
guidance in Independent Study and advice on the courses to be taken. One of the Master’s Program completion
requirements is to study main specialized courses provided by the advisor’s center. If necessary based on the advisor’s
judgment, guidance may be received from more than one advisor. After matriculation, students are permitted to officially
change their advisor upon advancing to the 2nd year, at the time of registering for the Graduate Research 1, due to
changes in the direction of research, etc. If a change is necessary at times other than this, please consult the Vice
Academic Coordinator.

@ Criteria for Evaluating Master’s Thesis

School of Fundamental Science and Technology

1. The master’s thesis should be based on the student’s own work.

2. It should provide a logical and detailed description of student’s research. It should consist of the student’s original
result of work, or discovery of new approach, knowledge and interpretation.

3. It should cite previous research in the field appropriately.

School of Integrated Design Engineering

The Master’s thesis will be examined in accordance with the following criteria and comprehensive evaluation will be
made based on the written thesis and oral presentation.

1. The master’s thesis should be based on the student’s own work.

2. It should consist of the student’s original result of work, or discovery of new approach, knowledge and interpretation.
3. It should cite previous research in the field appropriately.

4. It should provide a logical and detailed description of student’s research and show objectivity.

School of Science for Open and Environmental Systems

The Master’s thesis will be examined in accordance with the following criteria and comprehensive evaluation will be made.
1. The master’s thesis should be based on the student’s own work.

2. It should consist of the student’s original result of work, and discovery of new approach, knowledge and interpretation.
3. It should cite previous research in the field appropriately.

4. It should provide a logical and detailed description of student’s research and show objectivity.
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® A Master’s thesis based on Master’s Graduate Research should be approved by all
members of the sub-School based on the following criteria

(1) Academic knowledge in the field;

(2) Scholastic ability to understand the latest and important progress in the field;

(3) Capability to make contributions to society as a Master’s degree holder.

For those completing the Master’s Program in March, final evaluations of the Master’s research will be given between
late January and early February based on written theses and oral and/or poster presentations. For those completing the
program in September, the evaluation will be given in mid August.

Types of Master’s degrees

Graduate students may pursue studies leading to any of the following degrees:
The School of Fundamental Science and Technology: Master of Science in Engineering or Master of Science
The School of Integrated Design Engineering: Master of Science in Engineering or Master of Science
The School of Science for Open and Environmental Systems: Master of Science in Engineering
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Requirements for completion of the Ph.D. Program

The requirements to complete the doctoral program are: at least one academic year in the Ph.D. Program
(standard duration is three acdemic years), completion of the Ph.D. Graduate Research (six credits), approval
of the Ph.D. thesis, and passing of the final evaluation.

A student may complete his/her Ph.D. Program in one to two and a half years (a total of three or more years
combined with the time spent in the Master’s Program) if he/she produces outstanding research results.

® Selecting an Academic Advisor

Upon admission to the Ph.D. Program, an advisor must be selected from among those in charge of the DEL Graduate
Research 2 to be taken in association with the major field. This advisor will offer guidance for the doctoral dissertation.
If necessary, guidance may be given jointly by multiple advisors.

® Courses to be taken for the Ph.D. Graduate Research course

The Ph.D. Graduate Research course consists mainly of guidance from the advisor on the preparation of a Ph.D. thesis
and a discussion between him and the student.

Upon entering the Ph.D. Program, students will be expected to report on the subjects they wish to pursue as the Ph.D.
Graduate Research, after receiving their advisor’s approval. This must be done within the registration period. If the
student and advisor find it necessary, one may specify courses that are offered in the Master’s Program or in other
research departments.

® Publication of the research results

A student in the Ph.D. Program is strongly urged to publish his/her research results. It is recommended that he/she
submit his/her work to a professional publication or introduce the results at an international conference or major
academic congress. The publication will be presented as academic achievement at the completion of the Ph.D.
Program.
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Evaluation for a Ph.D. Degree

A successful completion of the Ph.D. Program is based on the following procedure.

(1) Establishment of an evaluation committee among the faculty members belonging to one of the three sub-
Schools to which the Ph.D. candidate belongs. External members from outside of the School and/or
University may be added to the committee if appropriate.

(2) Evaluation of the Ph.D. thesis and an open-to-public research presentation by the candidate.

(3) A closed-door examination by the committee on the basic knowledge related to the candidate’s field of
research, and language (English and Japanese).

(4) A total and final evaluation of the candidate by the members of the sub-School.

Further evaluation details and standards vary depending on the sub-School.

® Details and standards of the Ph.D. evaluation procedure

School of Fundamental Science and Technology

(1) Nomination as a Ph.D. candidate
Each research advisor is responsible for the nomination of his/her students to the School as Ph.D. candidates
when they are fully prepared to receive a Ph.D.. The advisor requests the School for the official permission to
start the evaluation procedure.

(2) Submission of list of research achievements
The main outcome of the thesis is required to have been published or accepted for publication in major research
journals by the end of the final evaluation. Candidates are expected to turn in 1) a list of research
presentations at international and domestic scientific meetings, 2) a list of publications including those that have
been submitted but not accepted, and 3) a CV describing the candidate’s previous experience in research and
teaching. The candidate should follow instructions from his/her advisor (the person scheduled to act as the
primary reviewer) when to prepare 1) through 3).

(3) Preliminary review
Those students who plan to finish the Ph.D. Program must undergo a preliminary review before filing an
application for the degree. The Ph.D. thesis does not have to be completed for the preliminary review to begin.
The candidate’s qualification as a Ph.D. is evaluated by all members of the sub-School and by external
committee members of the candidate’s thesis, based on the lists of research achievements submitted. After

passing the preliminary review, the formal review for a Ph.D. degree is officially initiated.
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School of Integrated Design Engineering
(1) The outcome of the candidate’s Ph.D. research should contribute to the advancement of science, technology,
and industrial development. The candidate must possess sufficient knowledge and understanding in his/her field of
study, and be qualified to lead innovative research and development activities internationally.
(2) A multiple number of publications in appropriate academic journals (including those that have been accepted
for publication but not printed) based on the candidate’s Ph.D. research is considered standard for the Ph.D.
degree application.
(3) Submission of the research achievements.
As a reference to determine whether the Ph.D. degree should be conferred, the following should be submitted
with the application:

1) Published articles (including those that have been accepted for publication but yet to be printed);

2) Records of presentations at academic meetings and international conferences;

3) Description of other research activities.

School of Science for Open and Environmental Systems
(1) The criteria for determining if a Ph.D. degree should be awarded are as follows; (a) the candidate possesses
sufficient knowledge and understanding of his/her field of study, (b) the candidate is capable of conducting highly
sophisticated and intellectually productive engineering activities, and (c) the candidate is familiar with basic
methodologies to carry out engineering tasks.
Since this school aims to expand scientific and technological methodologies to many fields, we accept flexibility in
the forms of research and presentation.
(2) The Ph.D. thesis will be examined by an examination committee, chaired by the student’s (major) advisor.
(3) When deciding on the student’s research plan, the student’s advisor will specify the criterion that will be used
to judge his/her completion of the Ph.D. Program.
(4) A Ph.D. candidate shall report to the committee his/her research accomplishments, including papers published
in research journals as well as publications in other formats in related fields.
In certain cases, the candidate will be required to submit the following information, related to his/her Ph.D.
research activities:
1) Records of presentations given at international conferences and academic meetings
2) Research experience
The student must ask his/her advisor whether to include above two information or not.
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@ Criteria for Evaluating Ph.D Thesis

School of Fundamental Science and Technology

1. The Ph.D. research should be the candidate’s own work and be based on an appropriate methodology, discussion,
and sufficient actual proof.

2. It should show originality and creativity. The outcome of the candidate’s research should contribute to the
advancement of science, technology or development of related academic fields and society.

3. It should consist of precise description and citation of previous research based on the candidate’s own investigation
and demonstrate the scope of candidate’s work.

School of Integrated Design Engineering

The Ph.D. thesis will be examined in accordance with the following criteria and comprehensive evaluation will be made

based on an oral presentation and final examination.

1. The Ph.D. thesis should be based on the candidate’s own work.

2. It should show originality and creativity. The outcome of the candidate’s research should contribute to the
advancement of science, technology and industry.

3. It should consist of precise description and citation of previous research and demonstrate the scope of candidate’s work.

. It should provide a logical and detailed description of student’s research and show objectivity.

5. The main outcome of the Ph.D. thesis should be published multiple times in major research journals and not considered
as original articles related to the other Ph.D. thesis. The candidate should be the lead author of the publication.

N

School of Science for Open and Environmental Systems

The Ph.D. thesis will be examined in accordance with the following criteria and comprehensive evaluation will be made.

1. The Ph.D. thesis should be based on the candidate’s own work.

2. It should show originality and creativity. The outcome of the candidate’s research should contribute to the
advancement of science, technology and industry.

3. It should consist of precise description and citation of previous research and demonstrate the scope of candidate’s work.

4. It should provide a logical and detailed description of student’s research and show objectivity.

5. The main outcome of the Ph.D. thesis should meet the standards set by each Center.

6. The candidate should present their research in an oral presentation and answer questions accurately.

Types of Ph.D. degrees

Ph.D. students may pursue studies leading to any of the following degrees:
The School of Fundamental Science and Technology: Ph.D. in Engineering or Ph.D. in Science
The School of Integrated Design Engineering: Ph.D. in Engineering or Ph.D. in Science
The School of Science for Open and Environmental Systems: Ph.D. in Engineering

In addition to these, the degree of Doctor of Arts may be conferred.
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