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The American-type of Central Graduate Division:  
Would it be a Good Model for Japan? 

 

Professor Maresi Nerad, Higher Education 
Director of the Center for Innovation and Research in Graduate Education, 

University of Washington

Introduction 
Thank you very much for inviting me. This is my 
second visit to Tsukuba and I feel honored to be 
invited back.  I have to admit that my Japanese is 
still chotto; it is very minimal.  
 
I would like to begin by explaining why I have chosen 
to speak about the relevance of a central Graduate 
Division for research universities and why I think a 
central Graduate Division may be a useful model for 
Japanese research universities.  
 
During the last 10 years I have traveled to many 
places around the world in order to understand 
changes in doctoral education. At Nagoya University 
where I have been a visiting professor over the last 
three months, I came to understand that in the 1990s, 
Japanese universities established graduate schools.  
These are interdisciplinary units focusing on master’s 
programs and doctoral education in mostly 
interdisciplinary fields such as environmental studies, 
international studies, nanosciences, nanotechnology, 
etc.  These field-specific graduate schools are not 

what I am going to talk about today.  I argue for a central administrative 
Graduate Division, a unit has the culture and mind of an educationally 
oriented unit that is an advocate and champion for graduate students, their 
overall education and development, including quality assurance within a 
research university. The University of Tsukuba, known for its innovative 
culture, may consider engaging with the idea of daigakuin honbu.   (I hope 
this term captures what I will describe in the following presentation.) 



 
 

 
 

 
A note on the particular lens that I bring to my 
argument. I am German, and I lived and studied in 
Germany through the time when I earned my master’s 
degree. I studied for my doctorate in the US at the 
University of California, Berkeley, and I have 
remained in the US ever since. It was at Berkeley that 
I worked as Director of Graduate Research at the 
University of California, Berkeley at its Graduate 
Division. During the last 20 years I undertook 
three national PhD career path studies, focusing 
on the usefulness of earning a PhD degree, the 

quality of the doctorate, and combining family and career with a PhD. 
Biannually since 2005, the Center for Innovation and Research in 
Graduate Education at Washington University has brought together a 
group of experts on doctoral education to assess the changes in 
doctoral education worldwide.  Two books resulted from these 
meetings, and a third book is in progress.   
 

 
In my talk today, first I will provide the current 
context of graduate education.  Specifically, I 
will explain the connection between 
globalization, innovation policies, and graduate 
education.  Then I will analyze the effects of 
these external forces on graduate education at 
the macro-and micro-level. I will argue that a 
paradigm shift in doctoral education has 
occurred.  Preparing the next generation of 
PhDs to function successfully in and contribute 
to today’s and tomorrow’s global environment 

requires an educational approach that goes beyond an apprenticeship 
model. The approach I present institutes communities of practice that 
should include recognition of peers as learning partners. Coordinated 

efforts are also needed across many levels inside 
and outside the university.  Today’s doctoral 
students become scholars by participating in 
several learning communities.  
 
How will a central graduate division be useful in 
creating communities of practice? How will 
such a unit support departments and graduate 
programs in preparing their graduate students to 
work in a global world? How will such a unit 



 
 

 

help prepare students to become ethical, critical, and compassionate 
scholars and professionals who contribute to solving problems in 
society or undertake basic research?  In answering these questions 
we first turn to the connection between globalization, innovation 
policies and graduate education from a macro-level analysis. 
 
Globalization: The Context of Doctoral Educationi 

 
In our efforts to prepare the next generation of 
PhDs, we need to accept that we live in a context 
of globalization, and that globalization affects 
universities as well as the preparation of 
researchers.  
 
In the global economy today, knowledge is 
viewed as a critical national resource, and 
theories about the so-called “knowledge 
economy” are embraced by governments 
worldwide. These theories argue that knowledge 

is crucial to national economic growth and increased prosperity, and 
they identify the cause of economic growth as novel ideas leading to 
scientific, technical, organizational, environmental, or health 
innovations. Innovations and technical changes are seen as the 
principal means of economic growth and sustained international 
competitiveness. As theories about the knowledge economy spread 
around the world, national governments in many countries are turning 
to master’s programs, doctoral education, and postdoctoral preparation 
as a way of educating scientific and technical innovators. 
Post-graduate education and academic research are now global 
endeavors; now, not just nations, but also supranational organizations, 
such as the United Nations UNESCO, the European Union and the 
World Bank are developing policies to enhance the contributions of 
doctoral education to national and regional economic growth.  
 
In the context of hope for economic growth and national capacity 
building, governments are allocating substantial funds to increase the 
research and development capacities of their countries. The education 
of high-quality researchers who are able to bring innovative changes 
to their workplaces—whether in business, government, academe, or 
nonprofit settings—is increasingly considered to be an aspect of 
research and development activities, and as such, is included in 
national innovation policies. It is believed that the economic and 
social development of a nation is influenced not only by the supply of 
highly skilled people, but also by how widely academic knowledge is 



 
 

 
 

disseminated. Or, to put this idea differently, new knowledge must be 
effectively disseminated and absorbed, if innovations and economic 
growth are to proceed from it. With regard to this approach, the 
number of researchers must increase, and the type of education they 
receive must be rethought. In short, knowledge economy theories and 
their subsequent approaches treat education as a commodity, and treat 
higher education as market driven. In this line of thinking, national 
governments want universities and colleges to become local and 
national economic drives. These concepts are circling around the 
world from Europe to Australasia, Asia, Africa, and North and South 
America.   
 
In many developed countries, such as the US, Central European 
countries, as well as Japan, theories of knowledge economies go hand- 
in-hand with a reduction in governmental funding allocated to public 
universities, and at the same time, these countries’ governments  
encourage public universities to become entrepreneurial and bring in 
revenues.  
 
Effects of Innovation Policies at the Macro-Level  

 
In light of national innovation policies, 
governments have undertaken various steps:  

1. In many countries, governments and 
their national funding agencies have actively 
supported the increase in doctoral production.  
In countries with centralized higher education 
systems, such as Malaysia and China, 
governments have set targets for the increase of 
doctoral education. These targets are based on the 
premise that an increase in the number of 
“knowledge workers” will bring economic 

growth to the country. In small countries with a small age 
cohort between 20-40, or countries with low birthrates, 
increase in gradate education goes hand-in-hand with change 
in immigration policy towards more openness.   

2. Governments, both in developed (global North) and in 
developing countries (global South), have actively encouraged 
universities to link closer to society, particularly to industry 
and businesses, as well as to health and community care 
systems. Governmental funding agencies have developed 
separate research funding tracks for commercialization of 
university research findings and for research collaborations 
with industry (see the many industrial cooperation grants of 



 
 

 

the US/National Science Foundation or the German/ DFG). In 
turn, universities have established Technology Transfer 
Centers, sometimes called Centers for Commercialization 
(University of Washington, Seattle). These offices support the 
process of knowledge transfer from the university to industry 
and business sectors, which then produce products derived 
from university-created knowledge. Some universities 
establish their own incubator companies hoping to reap profits 
from their innovation and create a new income source. In this 
process, they hire local staff for administration, accounting, 
and legal services. These on-campus incubators function like 
local economic engines. Some national governments, Chile for 
example, offer tax reductions to industries that hire doctoral 
graduates to bring new knowledge to companiesii.  We can 
note that universities were and are not passive towards this 
pressure, but instead, they became entrepreneurial and actively 
connected with local governments, local businesses, as well as  
groups and organizations, such as theater, museums, libraries, 

etc. 
3. In terms of doctoral education, 

governmental funding agencies have developed 
calls for large research proposals on a 
competitive base that fund entire doctoral 
programs for 5 years, in the case of the US, or 
3-4 years in the case of Europe. (The Japanese 
“Leading Graduate School” grant competition is 
such a governmental initiatives). These new 
doctoral programs mostly focus on “real world” 
problems, such as on environmental issues, 
climate change, data security, nanotechnology, to 

name a few areas. These programs often form partnerships 
with industry and companies where their graduate students 
intern. These efforts are directed to create a more versatile 
researcher who is able to work in multiple employment sectors, 
from academia, industry, government, business, to non-profits.  

4. Governments and regional organizations are encouraging and 
funding international collaborations in research and degree 
offerings. Universities are actively pursing these activities that 
are now financially supported.  For example, universities 
have established a number of joint or dual graduate and 
doctoral degrees.  Research universities are keen to get the 
best possible students to their campuses. They also connect 
internationally with other universities in order to use  
facilities and instrumentation they are lacking.  



 
 

 
 

In addition, graduate programs offer their students 
international research experience and introduce them to 
international networks.  The European Union and the US 
have established special programs for doctoral education with 
an international emphasis in forms of international summer 
schools or time abroad in another lab, or the opportunity to 
work with another research group. These various international 
networks and collaborations prepare researchers to function 
globally.  

5. Governments are eager to develop at 
least one of their universities into a “top 100” 
world-class university, ranked within Shanghai 
Jiang Tong University rankings, or the London 
Times educational supplement rankings. iii  The 
reason is not only to acquire prestige, but to 
signal high research capacity and thus attract 
investment in new industries and homegrown 
“Silicon Valleys” which they hope will emerge 
from research findings. Examples of 
governmental efforts to create top, world-class 
universities are Germany’s and Malaysia’s 

“Excellence Initiative.” In 2005, Germany created an 
“Excellence Initiative,” which aims to make Germany a more 
attractive research location and make it more internationally 
competitive. Between 2006 and 2011, the German government 
provided €1.9 billion in additional funding to create more 
graduate schools that promote young scientist, to implement 
clusters of excellence, and to develop institutional strategies to 
promote top-level research.  Similarly, in 2007, Malaysia 
adopted an “Excellence Initiative” called the APEX university 
to create excellent, world-class universities.  China also 
aspires to this end, striving for 40 world-class universities, and 
accordingly, has increased appropriate funding.  

6. The process of PhD education, long of interest primarily to 
academic faculty and departmental administrators, is 
increasingly an arena where many competing interests are 
converging to affect policy and set standards. Today, at least 
four other major stakeholders—governments and employers 
worldwide, in addition to central university administrators and 
doctoral students themselves—are expressing a new and keen 
interest in these matters. As a result, there is a rapidly growing 
international movement to standardize quality assurance in 
research doctoral education. These forces and trends are 
putting pressure on universities to produce doctoral graduates 



 
 

 

who will be able fit with considerable uniformity into the 
systems of employers all over the world, and to produce such 
graduates by implementing a model of quality assurance that 
resembles the classic input-throughput-output model used in 
the business world.  Since 1990s a number of countries have 
begun a similar quality assurance process in doctoral education. 
The most recent example (2010) is the European University 
Association’s Council for Doctoral Education which has 
devoted efforts to quality issues, employing the same 
input-throughput-output model used elsewhere.  

 
Changes in Micro-Level Practices in Graduate Education 
Worldwide  
 

Globalization is impacting graduate education 
throughout the world, as seen in the following 
micro-level developments:iv  
 

1. There is not only an increase in PhD 
production, but the doctoral student body has 
become more diverse. More women, more older 
students, more part-time students, more 
international doctoral students are pursuing 
doctoral degrees.  

2. English has become the lingua franca of 
doctoral education around the world and many 

scholarly journals are published in English. Use of a common 
language allows for more mobility of students. However, it 
also gives an advantage to English- speaking countries and 
people with access to English median schooling. 

3. Selection and Admission—More and more countries allow 
access to doctoral programs after a bachelor’s degree as 
opposed to only after first earning a master’s degree.  The 
admission procedure has become defined, formalized and 
competitive. The days of asking a professor whether he or she 
will accept another doctoral candidate are gone.   
 
In order to attract the best students, universities now offer 
students several years of funding. In some countries, student 
funding comes directly from the government; in other 
countries, such as the US, students are funded indirectly, either 
by the federal government through research grants or by state 
governments through teaching assistantships.  Students 



 
 

 
 

increasingly are offered a 3-4-year funding package. 
4. Program Elements—Students have more than one supervisor 

or adviser. A dissertation committee that includes a panel of 
several people, guides doctoral each student throughout the 
dissertation process. 
 
Given the new innovation policies mentioned above, education 
and research training are increasingly organized according to a 
problem-solving approach that uses multidisciplinary teams, 
and includes participants from various sectors of society. This 
approach is used in mostly in national flagship programs 
mentioned earlier. These flagship programs introduce a form 
of knowledge production into doctoral education that has 
become known as Mode 2—compared to Mode 1, which is the 
traditional way of learning from one master scholar within one 
discipline (Gibbons et al., 1994). Within Mode 2, not only 
does research operate on the basis of its trans-disciplinary 
application, but the process also involves multiple partners 
(universities, industries, businesses, and governments). In 
other words, the research process does not stop at basic 
research findings; instead, the research process includes 
translation of basic findings into applications that respond to 
societal or business needs. Increasingly, students, especially in 
science and economic fields, have the option to choose 
between a traditional dissertation and a compilation of several 
peer-reviewed articles based on their research. Universities are 
beginning to adopt policies that recognize such articles and 
also thesis chapters with multiple authors. Countries that 
traditionally have not administered examinations during 
doctoral study are now introducing oral examinations. 

5. Academic and Professional 
Preparation—Doctoral students are prepared for a 
variety of careers, not just those in academia 
(such as professors), but also as researchers 
within industry, business, governments and 
non-profit organizations. Doctorates are 
increasingly seen in non-academic careers.  

6. Not only are freshly minted PhDs 
expected to know how to conduct research, but 
they are also expected to be competent writers, 
speakers, managers, and team members who can 

communicate their research goals and results effectively inside 
and outside the university. These competencies are called 



 
 

 

“professional” or “transferable” skills. They also include 
“translational” skills because not only are they transferable 
from academic to nonacademic settings, but they are also 
necessary for the translation of research findings into societal 
applications. Increasingly, opportunities to develop 
professional competencies are introduced into doctoral 
programs. These competencies also include 
project-management skills—managing people, budgets, and 
demonstrate effective use of funds. 

7. In addition, career planning and career development activities 
are now integrated into many doctoral programs. Often, career 
development activities go hand-in-hand with professional 
development workshops because they are aimed at helping 
doctoral students prepare for a variety of careers inside and 
outside of academia. Additionally, universities aim to to 
provide international experiences for their postgraduate 
students.  

8. University structures to guide growth and development of PhD 
programs—Where not already in existence, graduate 
schools/graduate divisions are established to develop overall 
guidelines for the doctoral education process. These graduate 
divisions are, in conjunction with academic departments, 
developing codes of practice for supervising faculty members. 
They increasingly offer training for supervisors and develop 
evaluation surveys to assess what students think about their 
programs and their faculty’s advising. Departments and 
graduate divisions offer incentives for effective mentoring 
through special awards. 

9. Increasingly, universities collect PhD career tracking as a 
means of collecting outcome information.  

 
More is Asked from the Next Generation 
 

Due to globalization forces, more competencies 
are being demanded from the next generation of 
researchers. We can group these needed 
competencies into three categories:  
1. Traditional academic skills and competencies. 
These skills and competencies include in-depth 
knowledge of the researcher’s field, knowledge 
about the development of conceptual frameworks 
and research designs, knowledge about the 
application of appropriate research methods, and 



 
 

 
 

skills in writing about and publishing research findings. Additional 
skills in this category include critical thinking, analysis, synthesis, 
research integrity, and ethical conduct of research.  

2. Professional competencies. As mentioned earlier, the next 
generation of researchers needs to communicate complex research 
findings to diverse audiences; work in multi-, trans-, or 
interdisciplinary teams; write grants; apply knowledge in 
commercially viable, socially responsible ways; manage people 
and budgets; and take on leadership roles in complex 
organizations.  

3. Cultural competencies.  Increasingly, the next generation of 
researchers must possess competencies that are pertinent to 
effective collaboration in international teams. This means working 
with people of different backgrounds, races, ethnicities, cultures, 
religions, and different perspectives than ours.  

 
In order for the individual doctoral student to 
become a researcher who possesses the necessary 
competencies (traditional academic, professional, 
cultural), universities must provide opportunities 
for contextual learning at multiple levels. Mastery 
of these competencies is a process of professional 
socialization where the student learns the value, 
norms, and conventions of a field or discipline. It 
is an exciting process, but also often a painful 
process during which the student transforms from 
a book-reading person to a “book-writing” person, 
to use the example of a social science or 

humanities student. Research has shown that without effective 
cognitive and emotional support (not just financial support), the 
time-to-doctoral completion may take unduly long. Even after 
degree completion, some doctoral graduates may never feel 

confident in their skills and mastery of 
knowledge without this support.  
 
 
A Paradigm Shift in Doctoral Education  
How will we turn doctoral candidates into 
independent researchers who possess traditional 
academic, professional, and cultural 
competencies? 
 



 
 

 

A paradigm shift in doctoral education is needed 
in order to link these three sets of competencies 
with the existing approach to graduate level 
learning. This link can be established through a 
multi-level advising system that focuses on 
creating appropriate learning environments.  It 
also requires coordinated efforts at several levels 
of a university as well as interactions with 
national and international learning communities. 
In other words, to ensure that future researchers 
are trained for tomorrow’s tasks, we need to 

combine the work of imparting traditional, professional, and cultural 
competencies with the use of conceptual learning models that 
encompass the entire learning context, including its various learning 
communities. This is what I call the “global village” approach. (see 
also endnote i Nerad, 2012) 
 
Conceptual Approaches to the Education of PhDs 

 
The Apprenticeship Model. (see endnote i) 
The oldest and most widely accepted approach to 
doctoral training is the apprenticeship model, 
which a recent Carnegie Commission study 
called the “signature pedagogy” of PhD 
education. In this model, teaching and learning 
take place in a one-to-one arrangement between a 
doctoral candidate and a professor. In other 
words, a master passes knowledge to an 
apprentice. But is the master always available? 
And is the master necessarily the person who 

knows the most about passing on the additional competencies that the 
next generation of researchers need?  
 
The Professional Socialization Model.  
In the developmental model of professional socialization, the PhD 
candidate moves in stages from being a “knowledge consumer” to a 
“knowledge producer,” from the status of novice to that of junior 
colleague. This is the process by which the student learns and adopts 
the values, skills, attitudes, norms, culture, and knowledge of a 
discipline. The model of professional socialization is criticized as a 
top-down, rigid approach that sees the doctoral candidate as an empty 
vessel into which information is poured, regardless of who the 
candidate is and regardless of what the candidate brings to the process. 
This model also ignores the larger environmental context in which 



 
 

 
 

doctoral education takes place.  
 
The Community of Practice.  
In the late 1980s, scholars like Resnick (1987) and Lave and Wenger 
(1988) challenged the assumption that learning is an individualized 
process, independent of context. These scholars proposed a theory of 
situated learning, one that viewed learning as a function of the activity, 
context, and culture in which learning is situated. They found that 
newcomers became integrated into a “community of practice” by 
acquiring knowledge and skills from experts through participation in 
everyday activities. These newcomers gradually moved from the 
periphery to the center of the community, as shown by their taking on 
more complex tasks and assuming greater responsibility for outcomes.  
 
Peer Learning  
Peer-to-peer learning is distinct from faculty-to-student learning 
because it takes a horizontal approach, rather than top-down, and is 
based in reciprocity. When students interact with one another, they are 
like colleagues who learn from each other—a model that Flores and 
Nerad (2012) conceptualize as a learning partnership approach.  
 
The “Global Village” Approach to Doctoral Education  
 
What I call the “global village” approach to doctoral education spans 
six levels of learning communities, all of which operate with different 
learning models and in different learning environments. These six 
levels of learning communities are as follows:  

1. At the advisor level, by way of the 
apprenticeship model, professors pass traditional 
academic research skills to PhD candidates. This 
type of preparation takes place in seminars or in 
weekly lab meetings, and during advising hours.  

2. At the departmental level—within an 
institute, or in a laboratory that forms the setting 
for a community of practice—the professional 
competencies pertaining to a discipline are taught 
by way of programs and professional 
development workshops as well as through social 
community-building activities. In these ways, 

novice researchers have opportunities to become junior 
colleagues.  

. 
 



 
 

 

3. At the level of the central graduate 
school/division, in the typical US model, PhD 
students attend workshops to acquire the skills of 
professional researchers, and they have 
opportunities to benefit from the developmental 
offerings of career centers. Graduate schools may 
also provide training in intercultural awareness to 
early-career researchers before they leave their 
home countries, and to international scholars 
when they arrive in their host countries. This is 
also the level where postdoctoral networks are 
created and fostered. 
  4.  At the level of cohort or peer communities, 
in formal and informal activities, PhD candidates 
come together with their fellow students—their 
peers, or learning partners—both to provide 
emotional support and to share specific content 
knowledge as well as advice regarding one 
another’s studies.v In this model, the institution 
or academic program is organized around a group 
of students who enter the program at the same 
time, get to know each other, and move together 
along a similar path through the program. Thus 

the students within a cohort learn from one another’s different 
types and levels of expertise, study new subjects together, and 
form study groups outside the official program. The creation of a 
shared workspace for doctoral students at a university facilitates 
many forms of informal learning whereby students exchange 
information about resources, prepare together for exams, and help 
each other develop and pursue their research. 

  5. Professional associations are learning 
communities outside the university.  In the US, 
these professional associations discuss 
disciplinary curricula changes, and provide career 
development workshops and career fairs at their 
annual meetings. For example, the Association of 
American Geographers (AAG) focuses on 
improving theoretical and practical approaches to 
professional development in the field of 
geography for master’s and doctoral programs.  
As a result of these efforts, AAG produced three 

books providing information on transitioning from student to career 



 
 

 
 

professional, both inside and outside the university, such as Practicing 
Geography: Careers for Enhancing Society and the Environment 
(AAG, 2013).  

6. At the level of the global village, doctoral students acquire professional 
competencies. These global villages encompass international 
conferences and collaborations, joint degree programs, international 
internships, and other activities and arrangements that require 
coordinated efforts both within and beyond the boundaries of a single 
academic institution and country. As students participate in 
professional gatherings and interact with researchers from different 
countries, they also acquire cultural competencies.  

 

Examples of the “global village” approach in 
action can be found in the US, Germany, 
Australia, the Netherlands, and the European 
Union (through its Madame Curie program for 
Initial Training Networks). In these countries, 
governments have sponsored multi-year grants 
requiring innovative, interdisciplinary, 
theme-oriented doctoral education that 
purposefully structures the learning process 
within a multitude of learning communities. In 

Japan, the MEXT initiated flagship doctoral programs, known as 
Leading Graduate Schools, most often display the global village 
approach in action.  I have discussed them earlier when I talk about 
national flagship doctoral programs 

 
Establishing a Central Campus Graduate Division: Increasing 
Graduate Education and Assuring High Quality Output. 

 

Why do I propose that the establishment of a 
central Graduate Division would be of benefit to 
Japanese research universities?  
 
Japanese research universities are currently 
confronted with many challenges. These 
challenges include: to increase the production of 
master’s and PhD graduates; and to assure PhD  
 
 



 
 

 

education is of high quality so that their graduates will be poised to 
solve the problems in Japan and in the world, inside and outside of 
academia. But Japanese universities also have to cope with a reduction 
of governmental resource allocation and the introduction of 
competitive research grants for doctoral education.  
 
I will describe the key function of a campus-wide Graduate Division, 
which is both an educational and administrative unit, in order to 
illustrate how the existence of such a unit would benefit Japanese 
research universities.  
 
Key Functions 

A central, campus-wide Graduate Division is an 
educational catalyst, not an administrative 
octopus. This campus-wide division has five 
basic functions, and several specific roles:   

1. It is the executive policy body of an 
academic senate committee that assures the 
quality of master’s and doctoral education across 
the entire university.   

2. It is an administrative unit for all matters 
of graduate and post-doc affairs.  As such, this 

unit oversees basic requirements of admissions and degrees for 
all doctoral and master’s programs at a university.  The unit 
also ensures that basic requirements are the same across the 
program and college.   

3. It is a service unit for graduate programs and graduate students. 
In this function, in connection with the campus career center, 
this unit provides professional skills training to help doctoral 
students hopefully succeed in a variety of employment 
settings.   

4. It is an institutional research unit for graduate matters, 
collecting and analyzing data on various aspects of graduate 
education at its university. Research topics include time-to 
degree, attrition, career path information, exit surveys that 
inquire about satisfaction with advising services provided at 
the departmental and campus level. Institutional research 



 
 

 
 

serves as a base for establishing policy for the Graduate 
Council and the Graduate Dean.  

5. It is an initiator and catalyst for 
innovation in master’s, doctoral, and postdoctoral 
matters. 
 
Organizational Structure  
The central Graduate Division is closely linked to 
the research agenda of the university. In fact, it 
aligns graduate education with the university’s 
mission and strategic plan. Universities vary in 
how they ensure that policies and procedures that 

govern the research activities of the university are linked with the 
needs of their graduate programs. In some instances, the same person 
holds positions for both vice-president of research and graduate dean. 
In other cases, particularly at universities with large medical schools, 
these two positions are filled by two different people. Regardless of its 
organizational leadership structure, the graduate dean and the 
vice-president for research are in the inner circle of the university 
president’s cabinet.  
 
Ideally, a Graduate Dean is someone who is a senior professor and 
respected as a scholar by his/her peers, someone who successfully 
graduated many doctoral students, and who has organizational and 
budgetary experience, mostly as a department head or director of a 
research unit with a large number of doctoral students. This person is 
a visible advocate for graduate affairs at the top administration, who 
fosters innovation both in the curriculum and the organization of 
learning of becoming an independent researcher.   
It has to be understood that while the Graduate Division is an 
academic and administrative unit, the primary locus of graduate 
education is in the department, in its master’s and doctoral programs.  
It is the academic staff in the department, the tenure-track and tenured 
professoriate, who make the major decisions regarding a graduate 
program.  In designing a new program or deciding to change a 
program, the professoriate complies with their departmental and 
university-wide standards and policies in terms of graduate student 
admission, student progress, and degree requirements.  These 
standards are set by a university-wide professoriate committee, the 



 
 

 

Graduate Council, and they are administered by the Graduate 
Division. 
 
Examples for Specific Graduate Division Roles and Functions 

 
Quality Assurance Coordination 
Given this curricular independence of graduate 
programs, the Graduate Division provides quality 
control over all aspects of graduate education.  
The Graduate Council, a subcommittee of the 
academic senate, comprised of professors from 
major fields of study, sets the minimum 
qualification for acceptance into a master’s or 
doctoral program.  It also sets benchmark 
indicators for student progress towards their 
degree goals.  For example, if a doctoral student 
hands in the dissertation in a time period that 
passes five years after the qualifying exam, the 
student has to repeat the qualifying exam.  
  
In its role as quality controller, the graduate 
school coordinates the cyclical department and 
program reviews undertaken by peers within and 
outside the university.  Typically a department 
in the U.S. is reviewed every seven or ten years. 
The Graduate Division, in connection with the 
Graduate Council, also approves all new 

programs before the approval is sent up to the state higher education 
coordinating board, in the case of a public university.  The primary 
purpose of program reviews is to evaluate academic excellence.  A 
secondary purpose is the emphasis on future oriented strategic 
planning rather than retrospective accounting. 
   
Initiator and Catalyst for Intellectual Innovation  
An example of the Graduate Division’s role as initiator and catalyst is 
its support of interdisciplinary doctoral programs. Doing so, the 
graduate dean brings together professors from various departments 
that offer interdisciplinary doctoral programs to discuss what works 
well and what does not.  Out of these collegial meetings new ideas 
and strategies emerge, and the Graduate Division will try to support 
and implement the ideas.  Another example is the Graduate 
Division’s role in coming to a campus-wide agreement whether the 
university will accept a series of published, peer reviewed articles as a 



 
 

 
 

dissertation that has been brought together in a meaningful way with 
an introduction and conclusion.  In support of doctoral programs that 
want to proceed along these line, the Graduate Dean will bring up this 
topic at the regular meetings of the Graduate Council as a policy 
decision item. If accepted, those programs that want to accept this 
form as dissertation may do so, and those who choose to remain with 
a traditional dissertation may do so too. This discussion will also 
entail deciding how the university’s graduate community stands 
vis-à-vis multiple authored chapters or publications. At the University 
of Washington, Seattle for example, referring to current scholarly 
practice, one dissertation chapter may be written collectively. When 
accepting peer reviewed publications as the main body of the 
dissertation, the doctoral student is required to be the first author, and 
it must be clear that she or he has done substantial research and 
writing in this article. 
 
Another example from the Graduate Division at the University of 
California, Berkeley is the semester-long, invitational seminars for 
academic staff around a topic of campus relevance. At one point, the 
topic was the “chilly (cold) classroom climate for women.”  External 
well-known speakers presented research findings and the invited 
group discussed the relevance and implications for the Berkeley 
campus.  This discussion led to new ideas on how to improve the 
classroom climate for female academics and doctoral students in 
science and engineering fields. 
  
Educational Support und Service Unit 
As described earlier, the Graduate Division in its service function 
initiates professional development workshops both for its students and 
doctoral faculty advisors. Professional development workshops 
include career planning and development activities, teaching training, 
as well as training in conducting research in a responsible and ethical 
way.  
 
Examples for workshops for faculty advisors are training around good 
mentoring.   Australian graduate divisions provide dissertation 
supervisor with special training.  In some places these training series 
result in certificates assuring that inexperienced academic staff are 
introduced to their roles as supervisor. In the US, assistant professors 
may not immediately chair a dissertation, but they are allowed to 
serve as a member on the dissertation committee. This standard 
ensures that assistant professors are introduced slowly to the role of 
main advisor.  
 



 
 

 

As a convener for various groups involved in graduate education, the 
Graduate Division is a place that creates learning communities of 
academic staff and of doctoral students.  
  
In its role both as an advocate for graduate matters and as educational 
support unit, the Graduate Division works closely together with the 
official graduate student representative body of the university. 
  
Institutional Research Unit 

In its function as an institutional research unit, 
the graduate school collects and maintains 
databases on all matters of post-graduate 
education: numbers of annual applicants, annual 
admits and newly enrolled postgraduate students, 
numbers of annual advancement to candidacy, 
time to master’s and doctoral degree, completion 
rates, numbers of prestigious fellowships 
awarded to its students, supervisor/student ratio, 
type of student funding by program, comparison 
to peer institution in terms of time-to-degree, 

completion rates, and faculty student ratios.  The analysis of this 
information in return serves as basis for policy setting within the 
university.  An example of institutional research is the annual 
graduate student exit survey of master’s and doctoral students.  
Students complete such a survey when they file their dissertations 
with the Graduate Division The survey inquires about the students 
experiences in their programs, the quality of mentoring received, as 
well as the support they have received in professional skill 
developments, in preparing for exams and dissertation writing, and in 
career planning.  
 
Provider of Information to the Graduate Community 

The Graduate Division as an administrative unit 
disseminates essential information to 
departments and students on all matters relevant 
to the education process.  This information 
includes deadlines and guidelines for fellowship 
applications, new federal policies and 
regulations regarding anything related to 
graduate and post-doctoral education.  Analysis 
of statistics collected about input, throughput, 
and output measures such as time-to-degree, 



 
 

 
 

doctoral completion, satisfaction with the 
advising, and results of surveys of students’ 
experiences with their programs are included.  
 
The overall staff, including dean and associate 
deans of a Graduate Division at universities with 
about 10,000 graduate students (master’s and 
doctoral students) and about 100 different 
graduate programs, can include up to 30 people.  
This staff works closely with the professors and 
the graduate staff administrators of these 100 
graduate programs.  The Graduate Division 
hosts meetings on a semester basis with dedicated 
professors, who take turns in their responsibility 
for graduate affairs in their departments.  During 
such meetings, arising problems are discussed, 
information on new policies is provided and 
feedback is solicited. 
 
Creating such a designated “home” for graduate 
education may support the endeavor of expansion 
and change in doctoral education in Japan by 

providing a high quality of graduate education throughout the campus.  
I hope that my arguments and descriptions of a Graduate Division 
have given you ideas of what maybe useful for the University of 
Tskuba to successfully face the challenge in the current state of 
graduate education. 
 
 
 
i See also Nerad, M. (2012). Conceptual Approaches to Doctoral 
Education:  A Community of Practice. Alternation, 19(2), 57-72. 
 
ii See Chiappa (2015) presentation at University in the Knowledge 
Economy Conference, “Academic Capitalism in Chile: An analysis of 
the role of Chilean public universities in the discussion of innovation 
policies,” Auckland February 10. 

iii By now there exists 10 major global university ranking or league 
table as the British call it. See CHEA International Quality Group, 
Policy Brief # 4, 2015 
 



 
 

 

iv See Nerad, M. (2010). Globalization and the Internationalization of  
     Graduate Education: A Macro and Micro View. Canadian   

Journal of Higher Education, 40(1), 1-12. 
 
v See Flores, E. and Nerad M. (2012).  Peers in Doctoral Education:  

Unrecognized Learning Partners. New Directions for Higher 
Education, 157(Spring 201), 73- 83.    
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Nerad  
 

Nerad Yes, of course. As you know, professors in the US are also 
very involved in their research, and in the labs and other centers.  
The Graduate Division ensures that in each doctoral program, there is 
one professor (whose term is usually two years) who is responsible for 
graduate education.  Each graduate program has one staff person 
(who usually possesses at least a bachelor’s or master’s) who is 
responsible for supporting the administrative tasks involved in 
graduate education. 

 
Each semester the Graduate Division brings 
together the professors who are responsible 
this year for the graduate education affairs 
in their departments. The professors are 
joined by their departmental administrative 
staff.  During these meetings the Graduate 
Division reports on: what is new in the US 
at the national educational policy level that 
may impact graduate education; what is 
new at the local university; topics that the 
Graduate Division have been working on; 

and what improvements they would like to see. At the University of 
California, Berkley, we learned that these administrative staff persons 
are very important to the graduate students and to the Graduate 
Division.  A quote from a students’ exit survey illustrates this: 
“These angels, these pearls really helped me, because they know 
where the students are, and what is going on with them.” Focus group 



 
 

 
 

 

interviews indicated that students rely heavily on administrative staff 
because these staff persons know the specific ins and outs of a 
program and the university’s general graduate education policies.  
Not all professors know what is going in their departments. However, 
administrators know the particulars of what is going on in their 
departments.  
 
I mentioned earlier that in monthly professorial seminar meetings, the 
Graduate Dean brings the latest research findings on graduate 
education to the campus. These research findings are presented by 
scholars from other universities. For example, maybe you’ve heard 
about the scandal regarding cold fusion some years ago.  As it turned 
out, the research that was conducted on cold fusion was not correct.  
It could not be replicated. The Graduate Division organized a 
discussion of this topic: what were the conditions which lead to a 
possible falsification of data; how to prevent data falsification; and 
how to introduce this issue to students as a way to teach ethics in 
research and responsible conduct.  Through these kinds of 
discussions in invitation seminars, the Graduate Division addresses 
pertinent “current issues” related to graduate education.  
 
Each Graduate Division is different because the particularities of each 
unit depend upon the university where it exists.  At the University of 
California, Berkley, the Graduate Division includes 40 people, 
including staff who administer a training center for graduate student 
teaching assistants as well as staff that organize the selection process 
of campus students for national fellowship awards such as the 
Fulbright Fellowship.  In other universities, the Graduate Division is 
smaller, and may consist of between 5 and 20 staff persons. 
Regardless of size, the Graduate Division impacts graduate education 
in many ways that benefit everyone involved.  
 
 

Nerad
 

 
Nerad  On the issue of quality assurance, individual universities 

experience pressures from internal and external sources.  For 
example, today doctoral students can choose any university in the 
world to attend for graduate studies. They can choose Tsukuba, or 
Singapore, or Hong Kong, or the University of Washington, or TU 
München. From a university perspective, having transparent 
admission criteria to attract the best minds to attend one’s university is 
advantageous.   



 
 

 
 

To attract the best minds, universities must have 
more universally accepted standards.  One of 
these global standards is to make English the 
universal language at the graduate level; 
otherwise, universities attract only limited 
international graduate student populations. I think 
the need to learn English—the language now 
commonly used in academia—is what is so 
attractive about universities in the US, Australia, 
the UK, and now also Germany and all of Europe. 
Not only do universities in these countries award 
fellowships to international students, but their 
academic language at the graduate level is 
English. This means that international students 
will be exposed extensively to English.   
 
In following with what your vice-president said, a 
consistent curriculum (not just individual courses 
that reflect a particular professor’s area of 
expertise), is built on a systematic developmental 
learning concept based on how a junior person 
becomes a scholar. I use the analogy of a house as 

a way to describe the establishment of a curriculum. If you want to 
build a house, you have to think about the whole house. You need to 
think about the basement, the next floor up, and so on. You can’t think 
only about a particular window or only about the kitchen.  
 
Another pressure on universities is that many national governments 
allocate less money to their higher education system. For instance, the 
German government after unification allocated less money to its 
universities, while simultaneously providing them with more 
autonomy.  This forced German universities to become more 
entrepreneurial in order to increase their revenues. In the US since the 
1970s, state governments allocated less money to its public higher 
education institutions. American universities and colleges began “fund 
raising” from private donors and private foundations, as well as 
putting more emphasis on grant acquisition.  Going back to the 
example of Germany, now this country has a number of private 
foundations that universities and colleges target for financial support. 
One example is the VW Foundation, which has supported the 
transformation of German universities in a substantial way.   
 



 
 

 
 

 

As a result of available funding for higher education from a variety of 
sources—government, grants and contracts from public and private 
funders, and private donations—funders want to know how their 
money was spent.  Similarly, students on fellowships must show 
proof that funds received are being used to achieve a tangible goal.  
To this end, data on student enrollment is not the only valuable piece 
of information. Time-to-degree, degree completion rates and career 
information, which are collected locally by universities and at the 
national level, are also valuable. Now, educational outcomes are 
assessed, not just outputs.  In the broadest sense, the contributions of 
higher education to society are being focused on , and measures of its 
assessments are being developed.  
 
Assessing the outcome of education is not only a result of identifying 
how money is spent, but it also assures its quality. Quality assurance 
of doctoral education has become an important issue worldwide as 
PhD recipients are pushed to become more mobile in order to find 
adequate professional employment.  Academic and non-academic 
employers worldwide want assurance of the quality the new 
employees bring with them. Linked to finding employment, doctoral 
education is increasingly seen as means toward an economic goal. 
 
In addition, with our extensive web-based technology system, a 
doctorate may sit somewhere in South Africa while working for a 
Polish Company.  That company in Poland may hire someone in 
another country who earned his/her PhD from Denmark. Still, that 
company wants assurance that whomever they hire will possess 
certain skills and competencies necessary for the job. The demand on 
doctorates to become independent researchers who have professional 
competencies puts extra pressure on graduate students. 
 
The age when people decide to engage in doctoral studies is changing. 
In certain fields, students begin a graduate program in their early-to 
mid 30s. Now students come with work experience and want to be 
assured that their educational efforts lead to a quality education 
outcome.  
In Europe, a strong organization representing doctoral candidates and 
junior researchers emerged in 2002. Known as EURODOC, this 
organization is the European Council of Doctoral Candidates and 
Junior Researchers. The organizations’ objectives are: 
 
 To promote the circulation of information on issues regarding 

young researchers; organize events, take part in debates and assist 



 
 

 
 

in the elaboration of policies about higher education and research 
in Europe. 

 To establish and promote co-operation between national 
associations representing doctoral candidates and junior 
researchers within Europe (see website for more information: 
http://eurodoc.net/sample-page). 

 
In the US and Australia, doctoral students have organized into unions.  
Just as universities are forced to become economic enterprises, 
students use means of the labor market to assure their rights. 

 
Worldwide external and internal forces are 
putting pressure on universities to produce 
doctoral graduates who will be able to fit with 
considerable uniformity into the systems of 
employers all over the world. As elaborated in 
my talk, external forces to PhD education are 
arising from economic globalization, from 
innovation policies within countries, and from 
national governments’ aspirations to house 
world-class universities within national borders.  
Internal forces are products of universities’ 

greater internationalization, of a context in which competition and 
rankings have become increasingly international in scope, and of 
increased mobility among today’s PhD students, who look beyond 
their home countries for superior doctoral programs that may facilitate 
their entry into attractive jobs after graduation. These forces and 
trends have lead to the global implementation of a model of quality 
assurance that resembles the classic input-throughput-output model 
used in the business world.  
 

In a research doctoral program, the inputs are the 
program’s successful applicants who are 
admitted and become PhD candidates; the 
professors who teach, advise, or otherwise 
participate in the program; the program’s 
research infrastructure and that of its sponsoring 
institution; and the political context in which the 
program exists.  
 
Concretely, this means in US research 
universities that, on the input level, about 25% of 
doctoral applicants are accepted.  Professors are 

also screened, first during the hiring process as well as during the 



 
 

 
 

 

process of earning of tenure—and this process is taken very seriously. 
In terms of infrastructure, quality assurance translates to mean that 
universities should have: very good libraries, labs and 
instrumentations, sufficient space for students, effective transportation 
to and from the university, campus housing, good services including 
health insurance, child-care facilities, and safe environments.  
 
Throughput measures are quality advising and  supervising, a 
scaffolded curriculum with exam steps that lead to a quality 
dissertation, and structured professional development workshops for 
the doctoral students.  Quality advising and supervising means 
regular contact between professors and doctoral students.  As I said 
earlier, some universities (mostly in Australia) now require that certain 
qualifications be met before the right to supervise a doctoral thesis is 
granted; these universities also may require contract-style agreements 
between the supervisor and the supervisee. (For further information on 
this topic, see also the recent CIRGE book (2014) on Globalization 
and its Impact on Quality of the PhD Worldwide, Nerad, chapter 5).  
In the US, many universities require a special vote by the relevant 
department, and approval from the central graduate school, in order 
for an academic staff member to join the graduate faculty and gain 
permission to chair a dissertation committee.  
 
Output measures of doctoral education are first the production of a 
scholar whose acquired skills and aptitudes have been validated by a 
university, quantified in the number of PhD degrees awarded, and the 
dissertation research and the various forms of research publications 
that doctoral graduates may produce. Dissertations are assessed by 
internal and external reviewers, and research articles are reviewed 
through a mostly blind review process. In both approaches, quality 
assessment is always involved. 
 
After 1990 in the US, the use of output measures was expanded at the 
institutional level. Quality assessment was no longer just a question of 
counting up the doctorates that were completed every year. Now trend 
data was analyzed in connection with the time that elapsed between 
admission to doctoral study and completion of the doctoral degree, 
and doctoral completion rates were assessed per entering cohort of 
candidates. In the mid-1990s, on the one hand there was concern 
about not producing enough highly skilled people for the rapidly 
expanding field of information technology and the emerging health 
and bioengineering sectors. On the other hand, students who were 
about to complete their doctoral studies in such fields as theoretical 
physics, English, history, and philosophy were worried about finding 



 
 

 
 

good jobs after graduation. Questions were raised such as: Was the US 
producing enough PhDs for the near future in a changed job market? 
What jobs would new doctoral graduates be able to find? Would they 
have the skills needed to work outside academia? Were new PhDs 
having trouble finding employment? Were they finding the jobs they 
wanted? Did they expect to be able to apply what they had learned in 
their doctoral studies? Did they think that studying for a doctorate had 
been a valuable personal experience, apart from its benefit for the 
areas in which they worked?  
 
These were all outcome questions. Outcomes and outputs are not the 
same thing, of course, even though there is a tendency to use the terms 
output and outcome as if they were interchangeable. Outcomes are the 
difference made by its outputs. At the societal level, the outcomes of 
doctoral education may include important new theories, new 
knowledge that solves many types of social problems, the creation of 
valuable new products, and so on—and, as we have just seen, doctoral 
education also raises questions about outcomes at this level. Therefore, 
it became logical to undertake PhD tracking studies so as to examine 
the longer-term outcomes of doctoral education. The hope was that 
doctoral graduates, once they began to use their skills in their new 
workplaces, could provide more meaningful evaluations of their 
doctoral education. The first of these studies was launched at 
University of California, Berkeley, and was endorsed by the 
Association of Graduate Schools and the Council of Graduate Schools 
in 1996. 
 
In recent years, Europe (European Science Foundation, 2013) is also 
moving beyond assessing the outcome of doctoral degrees in terms of 
the number of degrees awarded and the length of time it takes to 
compete the degree. A three-year time to doctoral degree completion 
in Europe does not include the time leading up to the development of 
a dissertation proposal. Doctoral candidates are admitted with their 
dissertation exposé in hand.  A preoccupation with three-year degree 
completion disregards the more important goal of a quality 
dissertation, and the time it takes to conduct high quality research.   
 
Besides career tracking as describable outcome measure, universities 
can make visible the impact of doctoral research in the local 
community.  Here is one example, and please do not take this as 
propaganda for the University of Washington. This university’s 
website has a homepage that changes weekly and shows how the 
university’s students contribute to the Puget Sound, to Seattle, or to 
society at large.  In other words, the homepage shows what the 



 
 

 
 

 

university’s students are doing, and how their work relates to other 
people.  
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I am in the education department if I may say 
so, and I would like to say thank you for just not it was enlightening, it 
is really enlightening, but professionally also because I had last 2 days 
a research management skill course under our Graduate General 
Education Courses Program, which Professor Tokunaga has 
mentioned.  I think hearing from you the Global Village we should 
change the name to Global General Education Community would be 
very nice.  I would like to say thank you that you have trained me 
today to be more professional and I was bit vindicated that I have been 
teaching my students last 2 days, they were master’s students by the 
way, something on the same lines, so I maybe need your permission to 
quote some of your material in the next year class.  So, thank you 
very much. To the questions I have two questions.  One is related to 
the faculty, you have mentioned a lot of initiatives for the doctoral 
students, so how do we get the human resources to move forward 
these initiatives.  We may train the doctoral students to be future 
researchers, but to run these initiatives we need the faculty right now, 
and how do we put that in practice to run those initiatives.  Second is 
on the students; you said university or society demands more of 
researchers more and more, so how much more is enough?  Is less 
more; by less I mean maybe we need, as you mentioned, it is very 
competitive to get into Ph.D. and 3 years is not an option, so does less 
mean more efficient or productive Ph.D.s?  Thank you. 
 

Nerad I think this is an excellent question.  
 
We have to rethink what it is we are doing, and we need to eliminate 
what is not working. When we revise our doctoral curricula, we need 
to ask, “Do we still need to teach this?”  The answer to this question 
might be to start out with a philosophy of science course in order to 
introduce basic knowledge creation concepts. This philosophy of 
science class would address the following questions:  How do we 
know what we know and what we regard as evidence?  What do we 
regard as valid data in our disciplines and in other fields?  Where are 
the limits of our disciplinary approaches and our particularly methods 
used?  These are the basic questions that we need to ask when 
working with our doctoral students because they will help students 



 
 

 
 

develop relevant questions for their dissertation research. Further, we 
need to identify what knowledge and information students already 
bring with them, and when we find that a student already posses the 
necessary background and method’s skills, the curriculum should 
allow for flexibility so that the student can be freed from certain 
requirements. 
 
Developing a doctoral level curriculum that is not only based on 
principles of research learning but is also flexible enough to 
accommodate individual students’ academic background, requires 
constant collaboration and dialogue between colleagues. For instance, 
we need to openly discuss the criteria of an excellent dissertation, a 
good one, an acceptable one, and distinguish these from an 
unacceptable one.  
 
Let me give you an example of the process of such a dialogue: My 
department just restructured our master’s in higher education program. 
My colleagues and I met once every three weeks over a period of two 
years to discuss how to turn the existing academic master’s program, 
which was geared to prepare part-time students for the doctorate, into 
a professional master’s degree. Traditionally, at the master’s level in 
the field in higher education, students worked while simultaneously 
completing academic studies as part-time students over a period of 
two or three years.  However, now we are increasingly receiving 
applications from younger applicants—whose goal is to to become 
student affairs officers that help first generation college-goers 
transition from high school to college to successful college graduates.  
We also notice a sharp increase in the number of international students 
who are full-time students.  We spent a lot of time analyzing local 
student enrollment trends, undertaking expert interviews with college 
presidents and university deans about their estimated need for student 
affairs officers, and inquired about current and future competencies 
that student affairs and other higher education officers would need. In 
addition, we examined what was done at peer institutions in the field 
of higher education. We considered the students’ financial situation. At 
the end, we decided to make the master’s program into a one-year 
tract for full-time students. During this two-year process, we 
examined each course syllabi carefully, noting overlaps, missing 
concepts and knowledge relevant for the future. This procedure 
allowed us to eliminate a number of traditional courses, and as a result, 
created room to add new courses.  For example, one new course we 
added focused on the impact of globalization and internationalization 
on higher education. As you said, more is not always better.  Better in 
this context means being more efficient within a certain timeframe, 



 
 

 
 

 

and making sure that a future-oriented, high-quality curriculum is 
being created about which all colleagues in our program agree.  
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Closing Remarks 

Dr. Kazuhiko Shimizu, Vice President, University of Tsukuba

 

Dr. Nerad thank you very much for your 
wonderful presentation, Danke schön. 

25

 

Ph.D.

 

Ph.D.

Nerad

Ph.D.

Ph.D.

Ph.D.

20

1941 1963

20

20

 
 

FD

(!?)

FD FD 2007

FD

130

FD  

 

GPA

130

FD GPA

60 FD GPA

3
1

50 100



 

 

 

FD

 

FD

Nerad



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

26 3 FD  

 

 

 

The Innovation of the Educational System toward Globalization 

International Compatibility Improvement in Education  
 

27 3  

 

305-8577 1-1-1 

http://www.tsukuba.ac.jp/ 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.53333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


