Recent Change in Doctoral Education in Japan
Draft Paper for Seattle Conference

Forces & Forms of Change in Doctoral Education Internationally

September 6-10, 2005

Shinichi Yamamoto

Professor and Director

Research Center for University Studies

University of Tsukuba, Japan

syamamot@sakura.cc.tsukuba.ac.jp

	1. Introduction (The Interim Report on Graduate Education Policy by the National Council on Education)

2. Expansion of Graduate Programs in Japan

      In what area are graduate programs expanding?

3. Graduate Program Intensive Universities -- Research Universities in Japanese Mode    

4. Foresight of demand and supply of doctoral students

      Under supply for masters’ programs

      Over supply for doctoral programs

5. The future of Japan where doctors play important roles

Appendix:  Current System of Higher Education and Graduate Education in Japan


1. Introduction (The Interim Report on Graduate Education Policy by the National Council on Education)

   In June 2005, the National Council on Education (well-known as “Chu-kyo-shin” in Japanese), which is an advisory meeting to the Minister of Education, published an interim report on graduate education policy titled “Graduate Education in a New Ages toward the Formation of Internationally Attractive System” to enrich graduate programs in Japan.  The council listed up four major functions of graduate education in Japan and suggested a way for the reform. These four ones are to train 1) researchers for R&D who are rich in creativity and imagination, 2) professionals with highly sophisticated skills, 3) academics with good teaching and research skills, and 4) highly talented people who play active role in the knowledge-based society.  Among these, training researchers and academics are mainly for doctoral programs and professionals and highly talented people are mainly for master’s programs (MEXT, 2005).

   After the World War II, Japan introduced American-style graduate education system that had two-year’s master’s programs followed by three-year’s doctoral programs. However, it was difficult for the academics in Japan to change their mind from traditional apprenticeship mode to newly introduced course-work style mode.  Before the War II, under the German-style higher education system, graduate schools had been regarded as a temporal place for future academics to be trained individually by their mentors. The system of graduate schools itself was as old as Imperial University system in 1886.

    There had been no category of professional schools that is different from graduate schools until 2004 reform when the government created a new type of school called “professional school” or “senmon-shoku-daigakuin” in Japanese. Thus, graduate schools in Japan had included all the functions of postgraduate education, i.e., research training, professional education and other functions until then.  

    Until late 1980s, the main stream for the reform of graduate education had been to secure professional education in the master’s programs rather than to enrich research training in the doctoral programs. That was partly explained by the fact that even master’s programs had tended to be regarded as preparatory stage to the doctoral programs and thus, in spite of growing demand for professionals, the main aim of the master’s programs also tended to be academic research training.  Another explanation was that most of the faculties had been trained at graduate schools and directly got the job at universities and thus they did not know much about training people who would work for industry and so on. They therefore were not interested in teaching practical and professional matters.

    For the improvement of this situation, the government sometimes revised “The Standard for Establishment of Graduate Programs,” which is the order by the Minister of Education and each university must follow this standard when they plan to establish and expand their graduate programs.  By the revision of the standard, graduate schools today can open their programs in the evening, can enroll part-time students, can set their main aim to be professional education rather than research training, and can employ people, who have special and practical knowledge and skills, from non-academic sector like industry as their faculties. 

   Then, in the 1990s, the driving force toward science and technology pushed graduate (doctoral) programs again to put their emphasis on research training. Research training in the 1990s, however, could not be the same mode as in the 1950s and 60s. It was followed by the new governmental initiative including priority setting on research agenda, selective allocation of resources, university-industry collaboration and global scale competition for research outputs. One of the most epoch-making facts that should be listed up is the Science and Technology Basic Plan started in 1996. In that plan, universities are regarded as important players for the promotion of science and technology.

  Today, doctoral education is regarded as an engine for the promotion of science and technology by training students for future researchers and by performing research in various fields including most advanced scientific research. 

2. Expansion of Graduate Programs in Japan

    According to the survey by the MEXT (Ministry of Education, Culture, Sports, Science and Technology) the number of graduate student is 162,712 for master’s programs and 73,446 for doctoral programs in 2004.  Although the number is still small if we compare it with that of undergraduate programs, the enrolment of graduate programs grow almost double from early 1990s.  It should be noted that the expansion of graduate education has been much faster than that of undergraduate education (see chart 1). The largest part of students in master’s programs is engineering and in doctoral programs it is health related, while social sciences play large part in undergraduate programs (table 1).  Judging from the figures in 2004, it is estimated that about 32 percent of the young generation studying at undergraduate programs and about 3 percent for master’s degree programs and about 1 percent for doctoral programs respectively (MEXT, 2005) 

　　The expansion of master’s programs is explained by the fact that in 1960s and early 70s the demand for well-trained engineers grew larger due to the rapid economic growth and several economic plans by the government pushed universities to expand their master’s programs in engineering.  In the 1990s, on the contrary, expansion of master’s programs was mostly due to the emerging popularity in humanities and social sciences. Due to the governmental encouragement of lifelong learning and adult education, growing number of adult students enrolled in master’s programs in humanities and social sciences such as business management and teachers’ training.

    The expansion of doctoral programs was differently explained by the fact that in early 1990s the government stimulated leading universities to expand doctoral programs to respond to the promotion of science and technology. “Graduate Program Intensive,” which meant to put priority on graduate programs more than on undergraduate programs or “Jutenka” in Japanese, was an important key concept in higher education policy in the 1990s and the graduate programs meant doctoral programs practically (Yamamoto, 1999). 

    The decline of 18-year-old population makes higher education institutions difficult to run because they have relied heavily on the young undergraduate students. In 2004, about 30 percent of private 4-year institutions and 40 percent of 2-year institutions have difficulty to recruit their students as many as they have expected. The population will continue to decline to reach 1,200,000 in 2009 and 820,000 in 2050. Institutions have already sought other type of students such as adult students and foreign students. Master’s programs and professional schools are expected to make up the shortage of undergraduate students.  
    From international view point, the government has encouraged universities and colleges to accept more foreign students under the initiative of “100,000 students from overseas.” We have already had more than that. In 2004, the MEXT survey shows that there are 101,601 foreign students and about 30,000 of that enroll in graduate programs. Most of the foreign graduate students come from Asian countries, of which China, Korea and Taiwan take majority. 

Chart 1 Expansion of Japanese Higher Education (enrollment)
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Table 1  Enrollment of Higher Education by Programs and Field of Study 
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3. Graduate Program Intensive Universities -- Research Universities in Japanese Mode 

　　We have observed the large expansion of graduate education in Japan.  The reason, for the expansion, however, is differently explained if we hear from people in various circles.  For the academics, the expansion was desirable for making the status of their institution higher than other institutions.  For a single professor who teaches and does research at a graduate school, increasing number of graduate students means enlarging power of him/her who can do active research. For the people of the Ministry, stepping into the graduate school policy is desirable because there is a great possibility to increase their budget for distribution as well as they can respond to the promotion of science and technology.

“Jutenka” or “Graduate Programs Intensive,” which was initiated in early 1990s by the government as a policy that aimed at promotion of graduate (doctoral) programs at major national universities, made every national university think seriously of graduate programs. The policy gave national universities additional resources when they quickly expanded doctoral programs.  For the expansion of doctoral programs, however, they needed to be authorized by the Ministry of Education and the Ministry of Finance as the rule of budget procedure.  Then most national universities shifted their priority of management from undergraduate programs toward graduate programs. They submitted budget request to the Ministry of Education every year for creating new programs and/or for expanding existing programs. They said their graduate programs would be useful for training human resources that would work not only for academia but also industry and regional society.  

Professors at universities that achieved the “Jutenka” were called as graduate professors rather than just professors at some departments.  A graduate professor became a symbol of high status among academics. In addition to the symbolic merit, they enjoyed higher salaries and more resources.  Moreover, in science and engineering area, professors did need manpower that assisted their research activities.  The more they recruit graduate student, the more desirable their laboratories would be for their research activities.  According to my survey, academics in science and engineering prefer research associates and research assistants if they were given additional resources other than money.  Their preference is very different from those in humanities and social sciences where they prefer time and books to manpower (Table 3). 
     Another survey indicates that most Japanese academics prefer research to teaching as their first priority even they work for junior colleges or technical colleges (Table 2). Although the “Jutenka” was realized only at major national universities, like University of Tokyo and University of Kyoto, most academics were eager for expanding graduate programs. By expanding, as I mentioned above, they get more resources for their research. Thus “expansion for the sake of expansion” becomes their primary attitude, which may easily cause mismatch of demand and supply of graduate students. 
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Table 3　Preference of Resource 

What kind of resource do you need most?
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4. Foresight of demand and supply of doctoral students

 (1) Graduate programs in the era of university reform

　  University Council, which was one of the advisory councils to the Minister of Education during the 1990s, made various kinds of recommendations on higher education policy.  Among those, in 1998, the council made a recommendation titled “Universities in the 21st Century and their Reform.” In this recommendation, it says that graduate schools should train people who have highly professional knowledge and skills as well as future researchers who will work in academia. It reflects recent trend toward life-long learning society in Japan, where professional knowledge and practical skills will be more important for the people to work than ever.  Thus graduate programs are expected to expand.  In addition to this, as I mentioned before, strong desire of academics and universities for the “Jutenka” also affected on this recommendation.  As the background information, however, the recommendation made a foresight on the supply of and demands for graduate students, both in master’s programs and doctoral programs.

     The result was as follows: in 2010, demand for graduate students with master’s degrees will exceed slightly over supply (students who will complete the programs), while supply of doctoral students will exceed over demand for them. This foresight was based on the past 10-15 years’ data of growing graduate enrollment and of growing demand for graduate students. This will be mentioned again later in this paper.

(2) Study and foresight of demand and supply of graduate students

    To do this foresight, the MEXT asked a research group, which is composed of several scholars of higher education research and economists, to study and foresight future demand and supply of graduate students.  I myself was involved in this research as a member of the group. This study was done in 1997-98 funded by the MEXT. The main issues of the study were 1) the trend of the enrollment of graduate programs, 2) the trend of job market for the graduate students, i.e., universities and other academic sector, and industry sector, 3) foresight of the enrollment of graduate programs in 2010, and 4) foresight of the demand for graduate students in 2010. The year of 2010 was regarded as an important year because the 18-year-old population would continue to decline until that year and the enrollment would also continue to decline. The decline would cause serious problems on the higher education management and its system. Thus various kinds of systemic change will have to be done by that year. Graduate education system is no exception.

    We got several findings during our study, i.e., 1) Japan experienced a rapid expansion of graduate enrollment between 1980 and 1997. The ratio of students going to graduate programs from undergraduate ones was increased from 4.5 percent in 1980 to 10.9 percent in 1997.  This trend was higher in science and engineering than in social sciences and humanities.  The enrollment of adult and foreign students grew faster than that of traditional young Japanese students. 

2) Judging from the past trend, the ratio of students going to master’s programs after graduation of undergraduate programs would increase from 8.6 percent in 1997 to 12.2 - 12.6 percent in 2010, and the ratio to doctoral programs would be from 2.2 percent to 3.0 - 3.1 percent in 2010. From the calculations, we obtained the numbers that 87,000 students (57,000 in 1997) would newly join master’s programs and 23,000 students (15,000 in 1997) would newly join doctoral programs.

3) Students who finished master’s programs increased from 15,258 in 1980 to 50,430 in 1997. It is fortunate that, in spite of this rapid growth, most of the students could find their jobs after graduation mainly in industry. On the other hand, about 30 percent of student who graduate from doctoral programs could not find their job on fulltime base. The number of students who finished the programs increased from 3,600 in 1980 to 9,860 in 1997. Some students in the “30 percent” cohort could be funded as post-doctoral researchers. The jobs after completion of masters programs are mostly at industry while students who graduate doctoral programs found their jobs both at academia and industry.  

    Then we analyzed the findings and foresight the future demand and supply of graduate students. The brief outline is as follows.

    First, it is not easy for the students to find their job at universities and colleges. Due to the decline of 18-year-old population, the academic job market is going to reduce. Our foresight was that the number of academic staff (professors and others on full-time base) would be 153,000 in 2010, while it was 158,000 in 1995. The new positions opened to the students would be 2,300 to 2,500 annually. 

    The job market at industrial sector will be the key role in terms of demand and supply of human resources. According to our foresight, in manufacturing industry, the demand for master’s programs students will grow to be 25,800 - 28,400 in 2010, which is 1.5 - 1.7 times as many as in 1997. In service industry, the demand will be 12,500 - 14,800, which is 2.2 - 2.8 times as many as in 1997.  The demand for doctoral students will also grow in 2010 (1.5 - 2.5 times as many as in 1997).  

     In sum, the growth of demand by the industrial sector will be the determinant factor for the foresight of future supply and demand of graduate students.  We concluded that supply of graduate students in 2010 would be 249,587 - 253,937, while the demand for the graduate students from academia and industry would be 220,775 - 241,406. The difference of the figures between supply and demand sides could be identified “mismatch,” which will be taken in consideration of future science policy.  
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Chart 2  Foresight in 2010 and Actual Growth of Enrollment in Recent Years
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However, we appealed that the foresight we made was mainly based on the past 10 to 15 years’ trend observation and did not necessarily include the elements such as technology innovation, big educational reform for graduate schools and so on.  Those are also important factors that will determine the future supply and demand of graduate students.  Actually the growth of doctoral enrollment has been larger than our foresight. As shown in chart 2, in 2004, the enrollment of doctoral programs is 73,446 and will be larger than 82,000 that we estimated in 2010.

It must be noted, however, the figures we showed are important signals that policy makers and university people, both are important stakeholders in science system, should see and consider next step toward better science system in Japan.  

5. The future of Japan where doctors play important roles

The 1990s was witnessed the decade of university reform in Japan. Various kinds of reform, such as governance, management, funding, student services, and curriculum, intended to make the university more accountable to the students, the funding agencies, and the general public, in contradiction of the traditional notion of university or faculty autonomy. It has been realized that expanded, broadened higher education and the progress of scientific research have made Japanese university system no longer fit to the new requirements of the people. The university reform mode has continued since then and thus it should be also called as another decade of reform in early 2000s.

A new set of important reforms has been introduced recently. First is the introduction of the external assessment system for universities and colleges. From 2004, each institution must be assessed its quality of education and research every seven years by the authorized assessment agencies. Several assessment agencies have authorized by the Minister of Education. To some extent it is similar to the accreditation system in the United States. This external assessment, along with growing need for global quality assurance, will make universities and colleges more carefully design their education and research system. 

Second is the new system of national university. In April 2004, all existing national universities became incorporated and separated from the main body of the government. This new system is called “ National University Corporations,” which have independent legal status against the government, although they are given their mission and mostly funded by the government.  This corporation system was originally discussed in the 1990s as a measure of government-wide reform that would decrease employee of the government by separation of non-clerical department out of the main body of the government.  After a long negotiation for overcoming the gap between the “non- clerical,” this must be supervised by the government and the aim of university that need autonomous administration, the MEXT decided to remake national university system as the new National University Corporation, taking special care of universities’ autonomy. Under this system, each national university will compete for effective management and better performance.

Third is the introduction of various kinds of competitive funding for universities and colleges. In addition to the competitive and individual research grant, the government introduced institutional-based competitive fund such as “Centers of Excellence Programs for the 21st Century” in 2002 (COE)” and “Good Practice of Educational Activities (GP)” in 2003, which encouraged institutional effort for university reform. Increase of competitive funding is the worldwide trend for improving science system and Japan is no exception (OECD, 2003). In fiscal 2004, the competitive funding for universities and colleges is estimated to be about 360 billion yen and it has well over the yen for non-competitive research (except for salary).
      According to the MEXT, there are three reasons for current university reform: first, to respond to progress in scientific research and changes in human resource development; second, to respond to both the rise in the percentage of students continuing to higher education and their diversification; third, to respond to the growing need for lifelong learning and the rising expectations of society for universities. In this situation, each institution should identify its own mission, whether it is research-intensive or not.  

      The role of doctoral programs should be discussed as the human resource development not only for academia but also for industry and other sectors of the society. There are various kinds of demand for professionals due to the recent fundamental change of industrial structure and the advancement of globalization. One of the problems is that existing graduate programs do not fully respond to those needs. If there are mismatches between supply of and demand for PhD students, the gap should be filled up by improving the quality and system of graduate education as well as making people in industry be aware of recent reform of graduate education in Japan.  

     In Japan, outside of the academia, PhDs are still regarded as a special kind of people whom employers are difficult to manage because the employers believe that PhDs tend to worry about their specialty and thus are not flexible against changing environment of the businesses.  Overcoming this belief and giving PhDs important roles, I think, are the solution that will respond to the new environment of globalization of the society.  To do so, there are a lot of agenda remained that the government and universities should do.

Appendix:  Current System of Higher Education and Graduate Education in Japan

　Higher Education in Japan was completely changed after the World War II.  The main components of it are 1) four-year’s undergraduate programs and 2) five-year’s graduate programs that are usually divided into two-year’s masters programs and three-year’s doctoral programs.  Students must graduate from high-schools and be more than 18-years old to enroll in undergraduate programs, although the government recently introduced a new rule that exceptionally permits good talented 17-years old students. To enroll in graduate programs, they must finish undergraduate programs that will usually take 4 years.  Thus, almost all the graduate students are more than 22 years old in Japan. 

    Graduate programs in Japan are divided into 3 categories, i.e., master’s programs, doctoral programs, and professional schools. The last one was introduced only a few yeas ago. Master’s programs aim at training various kinds of professionals who will work for industry and others although including preparatory training for doctoral programs. It takes 2 years to get master’s degree but in some programs it takes only one year.  Doctoral programs mainly aim at training future researchers who will work for academia and industry. It takes 5 years to get doctoral degree if students directly enroll in from undergraduate programs and 3 years if they finish master’s programs. However, in some cases, it is possible to get doctoral degree in 3 years at 5-year’s programs and one year at 3-year’s programs.  The aim of professional schools is to train highly skilled professionals in specific field. The typical ones are law schools, business schools, and school of technology management. However in medical and dental training, we have no professional schools like in the United States. Instead, we train such people in 6-years undergraduate programs that are followed by 4-years doctoral programs.  Doctoral programs in medical and dental field are mixture of academic and professional training for whom that are already have medical or dental doctors licenses given by the government. In other words, we have no distinction between Ph.D.s and professional doctoral degrees like a doctor of education and a doctor of medicine. 

    One of the biggest problems in doctoral programs is the low rate of degree granting in humanities and social sciences field. The total number of doctoral degree granting was 16,314 in 2002. This figure was enough large if we compare this with the total number of students who finished their course work in the same year. The number was 13,462 in total. However, if we see this by field, we see very different pictures. In humanities for example, there were 1,174 students who finished their course work in 2002, while there were only 739 doctoral degrees granted. On the other hand, in science, there were 1,607 students who finished and there were 1,651 doctoral degrees granted.  We must carefully consider that about one-third of doctoral degree is so called “Theses Doctors,” which are granted without coursework. 

According to the estimation by the MEXT, only 27.0 percent of doctoral students were granted degrees in humanities in 2004 while 80.2 percent in science.   It is, however, much more improved. In 1991, it was only 4.7 percent in humanities. Such low rate of granting is explained by the fact that some people still believe, especially in humanities and social sciences, that PhDs should be given to the established scholars who have attained great works and should not given to the young students even they show, by their theses, enough ability to become researchers.  It was fortunate that Japanese students in humanities and social sciences used to be able to get jobs in Japanese academia without PhDs.  But globalization of higher education does not allow such special situation.  We must grant PhDs to the students from overseas according to the global standard.  For Japanese students, they need PhD degree when they look for appropriate posts in international job market.

Chart 3 Graduate Program System in Japan
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      Another problem is financial support for doctoral students. It is important for attracting students into graduate programs and promoting research training.  There are various kinds of support implemented in Japan. For graduate students, a scholarship loan (basically with no interest) provided by the Japan Student Services Organization (called as Japan Scholarship Foundation until 2004) has played the biggest role, enabling competent students who lack financial resources to attend graduate schools along with maintaining their daily lives.  More than 40 percent of master’s program students and more than 60 percent of doctoral program students took advantage of these loans in the 1970s.  Although the growth of the scholarship does not follow the expansion of student population (the figures have declined to 20 percent (if we include the loan with interest, this figure is 40 percent) and 50 percent respectively), they provide basic financial support for graduate students.  The amount of this scholarship is 88,000 yen monthly for master’s program students and 122,000 yen (about 1,100 US dollars) for doctoral students.  Additional support is available if the students pay interest. Students who after graduation serve as researchers for universities or related institutions for a certain period had not needed to repay this scholarship loan until the governmental revision in 2004 that abolished the privilege. 
    In 1985 the MEXT established a new, more competitive fellowship program for young researchers, called “Fellowships for Young Japanese Scientists.” With the aim of cultivating young researchers who will conduct innovative and trail-blazing research, this program provides a limited number of promising young researchers with fellowships and research grants so as to allow them to concentrate on their research, which they conduct in laboratories or under supervising researchers of their choice for a specified period (two to three years).  This new fellowship, which is administered by the Japan Society for the Promotion of Sciences (JSPS), is provided for graduate students and post-doctoral researchers on a highly competitive base.  It has been playing an important role for supporting graduate students and post-doctorates. If funded, a PhD student is paid 200,000 yen (about 1,800 US dollars) monthly and, in case of post-doctorate, he/she is paid 364,000 to 446,000 yen monthly. In addition, they are given 1,500,000 yen (about 14,000 US dollars) or less research grant every year.  Along with the promotion of “The Program to Support 10,000 Doctoral Students and Post-doctorates,” which is included in the Science and Technology Basic Plan, these new competitive support devices are expanded not only by the MEXT but also by other ministries. 

     In addition to the scholarship loan and the fellowship, research assistantship and teaching assistantship are also available. Table 5 is a summery for various schemes of financial support for graduate students drawn up by the MEXT.

Table 5 Financial Supports for Graduate Students 
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(Source) MEXT, 2005

References

Boyer, Ernest L., 1994, “The Academic Profession, An International Perspective,” The Carnegie Foundation

MEXT, 2005, “Graduate Education in a New Ages toward the Formation of Internationally Attractive System” Interim Report by the Central Council on Education

MEXT Survey, “Statistical Handbook of MEXT,” published every year

OECD/CSTP, 2003, “Governing The Science System – Challenges and Responses

Ushiogi, Morikazu et.al.(Study Group on Graduate Education), 1998, “Report of the Study on　Graduate Education from the perspective of Quantitative Development,” (Daigakuin no Ryoteki Seibi ni kannsuru Chosa Kenkyu)

Yamamoto, Shinichi, 1999, “The Growing Sophistication of Research at a Time of Broadened Participation in Higher Education,” in Lewis Branscomb, Fumio Kodama, Richard Florida ed., “University-Industry Linkages in Japan and The United States,” MIT Press, pp.531-546

Yamamoto, Shinichi, 2004-1, “An Analysis of Resource Allocation for Research,” The Journal of Science Policy and Research Management, Vol.19, No.1/2, pp.68-69

Yamamoto, Shinichi, 2004-2, “Mismatches in Supply and Demand for S&T Graduates at PhD Level,” in Sveva Avveduto ed. “Fostering the Development of Human Resources for Science and Technology,” Biblink editori, Roma, pp.153-166

15   16   17   18   19   20   21   22   23   24   25   26   27years old





Professional Schools


(2-3 years)





D. Programs


(3 years)





Doctoral Programs (5)





Masters


Prgrms


(2years)





Junior


Colleges


(2 years)





Undergraduate


Programs


(4 years)





Senior


High School





Equivalent Schools in Foreign Countries








Adult


Students











PAGE  
13

