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The Importance of Graduate School in a Knowledge-Based Society

 Many countries are strengthening the
training of doctors who can solve the
issues that human society faces
an
is

» Graduate schools play an expanded role
in a global knowledge-based society

* The entry rate to graduate school is close
to the entry rate to undergraduate
studies in the immediate postwar period

» The competition for highly skilled hum
resources—regardless of nationality—
intensifying

Trends in entry rate to university (undergraduate Trends in doctoral degrees conferred
and graduate school) annually in major countries
% 60 10,000 QSA: 61,716
50 10 60,000 z /0:{
’/
50,000 S
40 /’\ 0—0——0*"./ A
40,000 |-fpmemt—t Sl India: 18,730
30
M 30,000
Japan: 16,735
20 Rate or entrants 10 university 20.000 / :
/ (undergraduate) . ——a b= .
10 7.9 7.0 40000 |£=t——% et UK: 16,610
0.2 Rate of entrants to graduate school
Showa I:eiseil I I I 19931994 1995 1996 1997 1998 19992000 2001 2002 2003 2004 2005 20062007 2008

30 35 40 45 50 55 60 2 7 12 17 2223 Based on NSF Science and Engineering Indicators 2012,2010,2008.

Note: Rate of entrants to university (undergraduate) represents the percentage of the
18-year-old population that enrolls in university.
Rate of entrants to graduate school is the percentage of the 22-year-old
population that enrolls in a master’'s program or first-term doctoral program, an
integrated (5-year) doctoral program, or professional degree program.

South Korea:
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Current Status of Graduate Schools in Japan

About 80% of all universities have graduate
programs; of those, about 60% offer doctoral
programs, most of which are divided into a
first term (master’s) and second term (PhD)

Ratio of universities with graduate schools
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professional graduate schools
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456(78) 140

Number of departments, by type of graduate program

*From 1991, Japan has promoted quantitative
improvements in graduate schools

*However, in recent years highly talented personnel are
seeking jobs after completing a master's degree, and
there has been a drop in doctoral program enroliment

Trends in number of graduate school students
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Issues Related to Doctoral Education—Career Path

* Most master's degree recipients find The percentage of researchers in Japanese |
employment - companies who hold a PhD is smaller than
* The majority of PhD recipients work in in other countries; Japanese PhDs are not

universities (postdocs are roughly 20% of yet fully playing active role in industry,
total) academia, government, etc.

Career status of those completing the doctoral course Doctoral degree holders as a percentage of
(Survey conducted in November 2010 of those who graduated in March 2010) corporate researchers (2009)
Returned to Others with Unknown
ov%?oggilér';try undecided (1,136/7.1%) 20%
Research student, students) career paths 18%
special student, (341/2.1%) (312/1.9%) Continuing

Domestic help,

education Careers of those | 16%
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etc. (197/1.2%) 608 applicable 8%
W Other/ 6%
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( ) DPublic 0%
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OUniversity,
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0% Compiled based on data from the Survey of Research and Development,
’ Ministry of Internal Affairs and Communications (Japan); NSF and SESTAT

MEXT, “Career Trends Survey of Recent Doctoral Graduates (USA); and the OECD Science, Technology and R&D Statistics (other
in Japan” (2010) countries).
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Graduate School Education in a Globalized Society
(January 2011 Report of the Central Council for Education)

Enhancement of systematic development of graduate courses, raised in the “2005 Report,” must

be further strengthened, more focusing on,

(1) collaboration among industry, academia, and government to provide systematic education
that can respond effectively to the needs of a diverse society; and

(2) development of environment where students can work hard knowing that their career

prospects are bright.

Establish graduate school education as degree programs
By clarifying the knowledge and skills that students must acquire to receive their
degree, education structured as degree programs can guarantee the quality of

students.

Improve transparency of educational
information to make graduate school
education more “visible”

Provide systematic education that
offers organic linkages from
coursework to research guidance

(2. Foster PhDs to play an active role

globally

Establish consistent doctoral programs that
train highly skilled personnel who can play a
role in a globalized community.

N\

Establish consistent doctoral programs that
allow students to independently pursue
innovative research

Provide a graduate school
environment where exceptional
students can learn (financial aid)

Create a systematic education and
research guidance structure that
ensures the quality of students

Launch new initiative, “Leading Graduate
Schools” to foster PhDs who can lead the
creation and growth of a new society

Strengthen collaboration with industry
and other sectors and establish
diverse career paths for students

Promote collaborative cross-border education for
Japanese and foreign students
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2nd Guidelines on Measures for the Promotion of Graduate School Education (iﬂpﬁﬁi%“ﬁm
Based on the Report, the 2nd Guidelines on Measures for the Promotion of Graduate
School Education (2011-2015) was drawn up to clarify which priority measures MEXT
should address right away and to develop policies in a systematic and integrated manner.

@ Basic perspective

In view of our increasingly globalized and knowledge-based society, the efforts to recover and revive from the disaster of 2011, the creation
and growth of a new society, and so on, Japan will implement measures to ensure and improve the quality of its graduate school education.
Based on the strengthening of initiatives to enhance systematic development of graduate courses, it will place priority on communicating to
and with the diverse society within and outside of Japan and on brightening the prospects of students.

@ Specific measures

[ 1. Establish graduate school education based on (3. Enhance education through dialogue and cooperation )
degree programs with society and create an environment where students

will have bright prospects for the future

Education in keeping with the goals of course-based graduate school systems

Promote greater transparency in education information

Establishment of a systematic education and research guidance framework to ensure

student quality Create an environment where students can learn knowing they will have bright
prospects for the future

Promotion of efficient graduate school evaluation initiatives Strengthen collaboration with society and establish diverse career paths

\_ ) » Promote industry-university collaboration through dialogue that goes beyond the
ﬁ \\ current framework (Roundtable on Industry-Academia Collaboration in Human
- Resource Development)
2. Foster PhDs who can lead the creation and growth of
a new somety Improve the research/teach environment for young faculty members and others
Establish consistency in doctoral program \. J

» Encourage a multiple-major system, research lab rotation, and other steps to )

promote integrated education that breaks down walls between disciplines

* In place of a master’s thesis, encourage the introduction of a comprehensive
“qualifying examination” that covers the basic skillset needed to prepare a doctoral Promote international cooperation and exchange and quality assurance
dissertation

[ 4. Promote the globalization of graduate school education

) ) ) Collaborative education that transcends the divide between foreign and Japanese
Train leaders who can spur the creation and growth of society and create global students

centers of graduate school education

5. Improve the level of professional graduate schools

( Program for Leading Graduate Schools )

» Promote the formation of “Leading Graduate Schools” |
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Graduate School Education in a Globalized Society
(Regarding Doctoral Program Education)

* Almost all five-year doctoral programs use a In order to ensure that PhD recipients are able to

two-term sys_tem . play an active role globally as core resource
* Research guidance is centered on each personnel for industry, academia, and
H H

individual research lab titi tth ist
* Research theme is set early through graduation government, it is urgent that a consistent

research, entrance exam, master’s thesis, etc., doctoral education be created to raise the quality

Businesses

Research
institutes

! research lab i f ( Int ¢i Tand tical it )
! Ineratonal . overnmen nternational and practical onsite
E ————————— ’: S Creat'on_Of a space | iuions research training through the
! ! _ for dialogue participation of industry,
E_ lssertat@_)_ NI @ ..................... ¢ academia, and government
Closely connected guidance
Research Research . .
guidance guidance system that brings together first-
Research St | class instructors from diverse
guidance rongly sectors in Japan and abroad
promote Review of research plan . J
Fieldwork ; | by using Fieldwork N
j i systzm SR Enabling of exceptional students
: Gl . . to work hard and conduct
| budget y— — _ , - independent and creative
| research
i . J
( Systematic education that forms )
a knowledge base that
transcends disciplinary
frameworks, and comprehensive
Specialized basic & evaluation of abilities >,

education

nirance
exam

yundergraduate |
i._ thesis _.
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Program for Leading Graduate Schools

* Train PhD students who can overview the fields of intelligence and create new values, so that
they can play active roles as “global leaders” in industry, academia, and government

» Support the educational reform to create consistent doctoral programs that transcend the
disciplinary boundaries and have top-level competitiveness in the world, and promote the
formation of graduate schools that deserve “the highest seat of learning”

J

3 categories of support

o
=
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>
®
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@
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Construct a degree program that uses
an integrated arts & sciences model
and pools the university 's collective
wisdom to nurture top leaders who will
play an active role in the political,

New integrated
arts & sciences
degree progra

* From FY2013 on, changes are possible

Categories and Selection Plan depending on budget conditions, etc.

financial, administrative, and academic —
jumanities; Life

worlds in Japan and abroad, and who social || SSNE || ciemees

can lead the global society

Create a degree program that cuts
across multiple fields in order to
train leaders who can supervise
industry-academia-government
projects and who can drive
innovation in solving the problems
facing human society

Multidisciplinary
degree program

Create a degree program that
develops leaders who can open
up new fields, utilizing Japan's
unique and exceptional
resources

__program that, _

Category/theme FY2011 FY2012 FY2013
1. All-around category|| 3cases  )|| 2cases )|| 2cases )
2. Composite category
Environment | 4 cases ) | 2 cases )
Life sciences
& health ||__4cases )|| 2cases )
Information | 3cases ) F @
Symbiotic 10 cases
multicultural | 3 cases ) | ~
society
Cross-cuttin
g | e ) [z | ()
Safetysgcurity | 1cases )|| 2cases )
3. Only-one category || 6cases )|[ 5cases )||_5cases )

FY2013 : ¥17.8 billion (FY2012 budget: ¥11.6 billion)
* FY2013 newly selected programs

All-around category 2 cases (x ¥300 million)
Composite category 10 cases (x ¥250 million)
Only-one category 5 cases (x ¥150 million)
» Takes the budget required for the programs selected in FY2011
and FY2012 as the average year
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List of Programs Selected in FY2011 for the Program for Leading Graduate Schools

All-Around Category

University

Program

Kyoto University

Graduate School of Advanced Leadership Studies,
Kyoto University

Osaka University

Cross-Boundary Innovation Program

Keio University

Science for Development of Super Mature Society

Composite Category (Environment)

University

Program

The University of
Tokyo

Graduate Program in Sustainability Science : Global
Leadership Initiative

Tokyo Institute of
Technology

Academy for Co-creative Education of Environment
and Energy Science

Nagoya University

Integrative Graduate Education and Research Program
in Green Natural Sciences

Keio University

Global Environmental System Leaders Program

Composite Category (Life sciences/health)

University Program
University Ph.D. Program in Human Biolo
of Tsukuba o g *

The University of
Tokyo

Graduate Program for Leaders in Life Innovation

Tokyo Institute of
Technology

Education Academy of Computational Life Sciences

Osaka University

Interdisciplinary graduate school program for
systematic understanding of health and

disease

Composite Category (Safety & Security)

University

Program

Kyoto University

Inter-Graduate School Program for Sustainable
Development and Survivable Societies

Composite Category (Cross-Cutting Themes)

University

Program

The University of
Tokyo

Advanced Graduate Course for Photon Science

Phoenix Leader Education Program (Hiroshima

Hir_oshir_na Initiative) for Renaissance from Radiation
University .
Disaster
Only-one Category
University Program
Hokkaido Fostering Global Leaders in Veterinary Science for
University contributing to One Health

Gunma University

Program for Cultivating Global Leaders in Heavy lon
Therapeutics and Engineering

Tokyo Institute of
Technology

Global Human Resource Development Program for
Nuclear Safety and Security

University of
Yamanashi

Green Energy Conversion Science and Technology

Nagoya University

The Program for Cross-Border Legal Institution
Design

University of
Hyogo

Next generation picobiology pioneered by photon
sciences
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List of Programs Selected in FY2012 for the Program for Leading Graduate Schools

All-Around Category

Composite Category (Information)

Tokyo Institute of
Technology

Academy for Global Leadership

The University of
Tokyo

Graduate Program for Social ICT Global Creative
Leaders

Nagoya University

PhD Professional: Gateway to Success in Frontier Asia

Kyoto University

Collaborative Graduate Program in Design

Composite Category (Environment)

Osaka University

Humanware Innovation Program

Tokyo University
of Agriculture and
Technology

Creation of the Practical Science Leading Graduate
School for Green and Clean Food Production

Composite Category (Symbiotic multicultural society)

Kyushu University

Advanced Graduate Program in Global Strategy for
Green Asia

Kanazawa University

Guraduate Program in Cultural Resource Management

Osaka University

Doctoral Program for Multicultural Innovation

Composite Category (Life sciences/health)

Doshisha University

Global Resource Management

Kyoto University

Training Program of Leaders for Integrated Medical
System for Fruitful Healthy-Longevity Society

Composite Category (Cross-Cutting Themes)

Kumamoto
University

HIGO: Health life science Interdisciplinary and Glocal
Oriented

Nagoya University

Leadership Development Program for Space
Exploration and Research

Composite Category (Safety & Security)

Waseda University

Leading Graduate Program in Science and

Engineering

Tohoku University

Inter-Graduate School Doctoral Degree Program on
Science for Global Safety

Only-one Category

University of Kochi

Disaster Nursing Global Leader; DNGL

Akita University

New Frontier Leader Program for Rare-metals and
Resources

Composite Category (Material)

Yamagata University

Graduate School of Science and Engineering

The University of
Tokyo

Materials Education program for the future leaders in
Research, Industry, and Technology (MERIT)

Chiba University

Nurture of Creative Research Leaders in Immune
System Regulation and Innovative Therapeutics

Osaka University

Interactive Materials Science Cadet Program

The University of
Tokyo

Leading Graduate Course for Frontiers of
Mathematical Sciences and Physics

Kyushu University

Graduate School for Molecular System & Device
Science

Nagasaki University

Program for Nurturing Global Leaders in Tropical and
Emerging Communicable Diseases
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[ All-round type ]

Tokyo Institute of Technology Academy for Global Leadership

B Human resources we wish to develop Industries, Governments, ... e o e\
\ - Students from differing major
. . = Strategic Growth Areas: i rin frien
o - The human resources we wish to d.evellop. are: /I Sfcted gtk fds work agtner i ncly QL. ;‘83
- Generalization ability across the boundaries of academic disciplines to understand them Information, Economics, etc. pemosslumnen devsore I

Education System

- First stage: Introduction (1U x 2 Dojos)
Acquire basic knowledge to engage in
discussion on a common theme

- Second stage: Group work (2U x 2 Dojos)
A group comprising members from diverse
backgrounds discuss and work together to

4654 ol
SRdis

Global Leaders

who lead National an Global Policies,
Inovation in Business, and so on.

in a seamless manner, and contextual intelligence,
- Communications skills that enable them to understand the views of others despite
national, religion or cultural differences, to explain their own opinions rationally, and to

TokyoTech Industry-

bUI|d a ConsenSUS, and Govemmenl-.ﬁ_\cademic PhD d produce a plan andfor_propos_a\
- Sufficient vitality and creativity to turn the consensus into tangible results and contribute — v Doy o souet of & e g x el
H recruitment of graduates, 2 proposal, etc.
to society, as well as ollaboration on final certificate of
exam, Dojo and off-

- Profound knowledge and creativity sufficient to ensure that they are accepted with Sampus programs completion

respect by the global community of the specialized field as a PhD holder.

>3

Final Examination L) certificate of completio

| Defense //

[Degree Screening
in Major Field

examiner for final exam

B Unique features of the program

@ Off-campus program, which is a long-term internship for six months or longer, to
make students test their ability in the "real world."

np 9 ]

MS/ME/MPhil

QuaIEWing Ekamination

[~

>

. I T C > P (AR w 4 2

(D Research program in the major field of academic disciplines, which is one of the gs L e generaizaton ¥ 2

e .y o major field iy, ¥ & [
traditional strength of our existing graduate schools. o g : aw;.‘:n";iifizi..w S g &2
. . . . . TS L] B or creative: g - —-—
@ Dojo program in which students acquire skills and abilities necessary for global = 3 i - - HariGh Montoring st % o
leaders through collaborative work to complete unified project with diverse scholars O | H ek gl g
from multiple academic disciplines. [ =} S 3 Sle
3 Cooperatively organized Dojo program with Hitotsubashi University to enhance ] T o el =
connection between the social and humanities field and the science and technology 3|z |- § E SR corch i majo] 1S
field. E g i § :ﬁell;:%n::n?:,o g g
HE 3 . 2l'S
£1° 5| &
15 8|2
2 g1

o o

b= T

=

g

G

(B Synergy effect among the research program in the major field, Dojo program and off-
@ E Dojo Yab
campus program. g . | | [ rerm—
® Cultivation of students' career awareness through Project-Based-Learning in the =3 fi " semeris
. . . - [—
Dojo program and the off-campus program, along with advice from mentors. . ! Screening for '

H : " . . enroliment after screenin, Enroliment &nroliment after screening

@ Cooperation with the "TokyoTech Industry-Government-Academic Consortium for » - | e " oricr o' couces
Human Resources Development" to ensure the career paths for our graduates. " Global Leadershjp. _
. EEEEEEEEEN P N

Rigorous selection process for candidates, which is 3 day-long camp with multiple
members of faculty.

Academy for
- Global Leadership, A

© Strict completion evaluation requiring defense based on rubric designed to assess ” : 9 au1t Fundamentals for Global Leadership
= e uetas o anovurssen ooy o mwrionsl | | e speciie dacipines waning soout theit

attainment levels in personal human developments.

organization, through which they test their own philosophies and attitudes, and discovering

Continual improvements to education and training contents based on the opinions of PhD Course: quota=567 picsmpaeiiienssgis Ly bl b ssrsdiluipidiptbiviieagrhi sl
the advisory board, as well as follow-up of the activities of our graduates within Master Course: quota=1584 ordr 1 morove e carer uanass and ars gl socty
enhance their ability to put ideas into action (requires 4U)

(requires 3U + 1U)

society.
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[Only-One Type]

Akita University

New Frontier Leader Program for Rare-metals and Resources
- Practical human resource training for international resource development -

Hl Human Resources Training Ideals

Targets on training the students as “New Frontier Leaders of Resources” capable of challenging issues in the complicated field of
resource developments in the 21st Century, such as continuous resource supplies including minor/rare metals. Leaders will be trained
to acquire the adaptability and overall expertise knowledge of resources and also substances. Additional abilities will be learned
throughout the program such as universal vision, unique examination, resource literacies, English skill, management, problem solving,

H Distinction of the program
1. Established the special education course
"New Frontier Leaders on Resource" within
Akita University Graduate School of
Engineering and Resource Science.

2. Students will learn knowledge, skills and
adaptability thorough the latest research
education to be able to take an important part
of the future of resource industry
independently.

3. Students take various subjects and classes,
such as environment influences, local cultures,
intercultural communications, MOT and lab-
rotation, as well as special subjects of
resource science.

4. Overseas internship and field work at mines.
On-the-job-education to build practical abilities.
5. Updated lectures and research trainings by

various lecturers and international researchers.

6. Literacy education and PBL to understand
the whole aspect of resource science Career
paths support education by instructors from
companies.

7. Advertise for enrollment publicly and
internationally to keep a high students level.
(Approx. 10 students per year)

8. This program will be analyzed by specialists
from different department and researchers
from overseas. Also, we evaluate the program
ourselves.

9. We aim to strengthen graduate school of
resource science and to build a base and a
universal network of resource science study
connecting with university reform.

understanding foreign culture, policy-making, etc..

Pioneer leaders to open the field of Resource Science

Activities in universities, research organizations,
companies related to resources, government
{ S,

New Frontier Leaders on Resource

Degree acquirer
Inviting national and internati

leading experts and professors.
+On-campus professors
(3 faculties, 1 campus center)
- Off-campus professors
8 pr‘-fessors from Japanese universities,
8 prg ssors from 7 oversea universities)

+Training the future pioneers to lead
the field of resource science.
+Building a global network.

International recruiting
(enrollment selection)
(preliminary Examination

Lecturers from various
fields by cooperating with
other universities, private

companies, and
government agencies.

10 students per year

@ Course work
@Lab rotation
@Global resource science theol
(Resource science literacy)

expertise training

field experiences
P @Course wor|

@Lab re

“Resource science spegial

Degree/Final examination
(First, Second)
(Dr. Examination)

Akita University

Engineering and Resource Science
Doctorate Course

SEiaerrt]te “New Frontier Le:’aders on
and 1styear: Basic and Resources
Technology expertise training
Course ; —
2 Year: Basic and

Resource * Research on Resource
Development ) S science mandatory subjects
and First period @ Global resource science,
Processing Oversea internships, theory .
Course (Resource science lit:

*Resource survey for resources including minor metals.
Latest educational research by learning efficient development
technologies and new recycling technologies.

5th year: Learning and mastering
overall knowledge and overview of
Resource Science

« Outstanding learning and
mastering environment
« Global resource education

.D. Research thgsis
on the subject

theory”
@®Research work
@ Qualifying report

4th year: Expanding the abilities of
research and employability

@Research work (On the job ed¥gational

research)

@Project based learning

@Qualifying report / Presentatiogé at

international T

Second period

On-the-Job Education
*Oversea internships
+Field experiences
*Planning and participating in
international symposiums,
seminars, summer camps

31 Year: Training for
Resolving and Practicing

@Research proposa==y
@Research activities (OJE “
type educational research)
@Global resource science

theory
(Resourcacience literacy) y _
Philippines - Victoria Mines, Padcal Mines

& Mongol - Oyu Tolgoi Mines
* Kazakhstan - Altay area
Botswana - Limpopo Mobile Belt

East Kazakhstan State Technical University
-Geological surveys for resources including

minor metals

-Efficient metal recycling technologies

I Practical use of oversea mine I

Qualifying Examination



