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8. NEANEREHEZENA D A 2 b

A) Robust Professional Abilities:

o i Whether sufficient supports being taken
Fostering individuals having

A _ o to foster individuals with "Robust A
"Robust Professional Abilities" ) .
Professional Abilities"?

Positive Aspects of the program: In my opinion, the directors of the program have taken great measures in
organizing an excellent program that ensures they foster students who possess robust professional abilities. There
are numerous requirements in the program that are designed to accomplish this goal and I will highlight two of
the more important examples. The first example of this is that | will highlight is the fact that the students work in
a laboratory outside of their main research field of interest for a period of 2-4 weeks. By working in a laboratory
outside of their specific field of interest, the students will acquire valuable technical skills in addition to those
acquired in their main research field as part of this program. Extending their overall set of research skills and
knowledge will benefit them throughout their entire career regardless of whether they work in academia, industry
or government sector. The additional technical skills will allow them to employ a wider variety of approaches in
their work and this will increase their chances of producing highly innovative research. More and more, the most
creative research today requires the combined expertise of highly different areas of research and it is the marriage
of these different fields that is critical to the success of projects. In addition, each laboratory conducts its
business in a slightly different fashion and each approach has its advantages and disadvantages. By spending time
in a second laboratory, the student is able to experience first-hand a different approach to research. From this
experience, they will be able to compare and contrast the advantages and disadvantages of the research
approaches in the two laboratories and this will also enhance their professional abilities immensely. The second
example is the students are being exposed to a number of high quality exchanges with other scientists through
seminars and participation in scientific meetings. Such exchanges with scientists outside of their home university
expose the students to a wide breath or research approaches and help to expand their interest in research through
discussion with other researchers. This is critical for encouraging creative thinking and positive energy.

Concrete evidence to support the development of robust professional ability:

-- 27 total research publications with the number increasing each year of the program. It is clear that this will
continue to increase as the program matures.

- 38 student awards and again this is increasing through each of the first three years.

- 2 students received JSPS research fellows beginning in 2015 and 6 beginning in 2016. | suspect this will
continue to increase and then plateau.

Suggested Improvements to improve this point in the program: | have two minor suggestions to improve this
aspect of the student training. The first suggested in with regards to the research subjects presented by the invited
seminar speakers. In talking to the students, they indicated that a high percentage of the seminars focused on
synthetic organic chemistry and they would like to have a more diverse representation in terms of subject matter.
In particular, they mentioned that it would be nice to have more seminars that focus on quantitative aspects of
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science since this is an important goal of the program. It was hard for me to gauge if this was completely true
from the report, because the titles of the seminars presented by the invited speakers was not included in the report.
The second minor suggestions would be to consider a longer stay in the laboratory outside of the field. It seems
like 3-4 months would give the student a better opportunity to adapt the knowledge acquired in this alternative
setting outside of their specialization. Although it does cost them some time in terms of moving their main
research project forward, it seems like 2-4 weeks is a very short period of time to do any meaningful research in
this second laboratory. Thus, I think a longer period of time in the alternate laboratory would enhance the
experience

B) Fostering individuals having ""Comprehensive Perspective”

Whether sufficient supports being taken
Fostering individuals having to foster individuals wlth the ablllty to

B |, _ ., | have a "Comprehensive Perspective" A
Comprehensive Perspective” | 514 mathematical science being
incorporated sufficiently for this purpose?

“Whether sufficient supports being taken to foster individuals with the ability to have a ""Comprehensive
Perspective™ and mathematical science being incorporated sufficiently for this purpose?”

Positive Aspects of the program: Students in the program take three one-credit classes of mathematics, which
have been specifically designed to help them comprehend quantitative aspects of their research (Frontiers of
Mathematical Sciences I, Il and II). The courses have been designed in collaboration with members of the
department of mathematics and this is a very important part of the whole concept because these are intended to
provide the mathematical knowledge required for a successful collaboration between mathematical and material
sciences. The first two courses are extremely well organized, as they are applied problem solving courses. This
provides the student with practical mathematical knowledge as opposed to simply memorizing formulas and |
particularly like the fact that the students participate in mini-discussion groups to discuss the various topics
presented. The third course is a seminar-based course where the students learn to convey mathematical concepts
within their research field to audiences from outside their research field. This is an important and difficult task to
present mathematical concepts to audience outside one’s research field and it is valuable to have professors of
mathematics working with the students in material science to do this.

Concrete evidence to support the development of students with a comprehensive perspective:
- 5 of the 11 pilot students in 2014 worked in collaboration with mathematics.
- 7 of the 19 first term students in 2015 worked in collaboration with mathematics.

Suggested Improvements to improve this point in the program: | did not have any direct suggestions for
improvements, but | have two minor comments after reading the documents and discussing the courses with the
students. In discussing the mathematics classes with the students, they all found the courses difficult except for
one student from the mathematics department. However, they all indicated that the courses are useful training for
them. Thus, I think it would be a good idea to get feedback from the student on where they found the difficulty
and whether or not they have any suggestions as to how the courses could be modified to help them grasp the
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knowledge more efficiently. Also, it would be important to find out if there are any statistical trends in terms of
the students who are not collaborating with a group in mathematics. Right now, about half the students are taking
advantage of this opportunity. Are the students who are not taking advantage of this in particular research fields?
If so, attempts should be made to find out why these particular fields are not collaborating with the mathematics
groups and encourage them to do so.

C) Fostering individuals having " Introspective Intelligence"

C _ Whether the best efforts being taken to
Fostering individuals having

C ) ) foster individuals with an "Introspective A
"Introspective Intelligence" .
Intelligence"?

Positive Aspects of the program: The program has organized a tremendous array of courses and activities to
foster the development of students with introspective intelligence in collaboration with CoSTEP, including a self-
promotion course, public outreach exercise course, a public outreach caravan, remedial courses in communication
and ethics seminars. In short, there are an almost overwhelming number of possibilities for the students to engage
in activities that will improve their communication skills both with scientists and the general public. In addition,
the importance of ethical science is becoming increasingly more important and the topics being addressed in the
ethics course are both timely and highly relevant to society today.

Concrete evidence to support the development of students with a comprehensive perspective:
- There are too many examples to list. It is actually quite impressive and for the most part the students are actively
participating in most of the events.

Suggested Improvements to improve this point in the program: This is one of the areas of the program, where
there needs to be some minor modifications to help the students and organizers. The organizers have developed
what | view as an extraordinary array of opportunities for the students to develop their written, oral and social
skills related to their science. However, it appears that the number of events and the scheduling of events are
overwhelming the students. The students indicated that it is difficult to plan their schedules to participate in many
of the events, because they often find out about the event with too short of a notice.  In talking with the faculty,
there was an agreement with the students regarding the problem with short notices for several events and they
are improving this each year. So, as the program matures each year this should get easier for the students. One
other possible way to make this less overwhelming is to emphasize to the students that they do not need to get all
of the points from events in the first couple of years. It is important for them to realize that they should spread
their participation in these events equally over the entire period they are in the program. One possible way to
achieve this is to have a minimum and maximum number of points required each year, which would help the
students regulate themselves. So if the students need to average 5 points per year, the minimum each year might
be 4 and the maximum might be 6. The students could participate in more events if they find many events of
interest to them, but after so many points they would be doing it just for personal benefit and not for points in the
program.
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D) Fostering individuals having "'Pioneering spirits across new frontiers™

Fostering individuals having Whether sufficient efforts being taken to
D | "Pioneering Spirit Across New | foster individuals with "Pioneering Spirit A
Frontiers" Across New Frontiers"?

Positive Aspects of the program: This aspect of the program might be the most unique and impressive section of
a science graduate program that | have ever seen. The leaders of the program have organized a series of activities
that will give the students exposure to industrial research, business management, technology policy, organizing
symposiums and development of human resources. This is accomplished through company seminars, leadership
theory lessons, industrial practice lessons, science and technology policy lessons, business manner lessons and a
workshop on facilitation (developing human resources). These courses, programs and lessons expose the students
to important factors to a successful career in any field of work, but which are not typically taught to science
students in Ph.D. programs. Such lessons will enhance the ability of the students to work in academia, industry
or government. These are extremely valuable skills to learn and it is a credit to the organizers of the program to
have developed all of these opportunities in collaboration with a number of different groups, companies and
organizations in the Sapporo area and beyond.

Concrete evidence to support the development of students with a comprehensive perspective:
- 18 company seminars over the last 2 years.

- Courses in being a creative person and industrial practice in chemical processes.

- Course on Science and Technology Policy including 5 site visits

- 4 lessons in business manner over 2 years

Suggested Improvements to improve this point in the program: As exciting as this part of the program is, it is
also a section that might to be a bit overwhelming for the students as discussed above in section C.

E) Fostering individuals having ""Globalized practical skills"

e _ Whether sufficient efforts being taken to
Fostering individuals having

E _ , , foster individuals with "Globalized A
"Globalized Practical Skills" ) )
Practical Skills"

Positive Aspects of the program: The program has a number of excellent mechanisms to expose the students to
international experiences in research, international symposiums as well as English training sessions with the goal
of obtaining globalized practical skills. This can be accomplished through an internship in an international
laboratory, presenting a poster at an international symposium, joint symposium with international partners,
overseas summer camps, overseas travel for language training as well as English training courses at Hokkaido.
The English training is a very important part of the graduate training since it will help them with writing
manuscripts as well as interacting when attending international meetings. After talking with the students, they all
seem to be developing their English skills and they recognize the importance of this for their career whether they
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work in academia, government or industry. It is also clear from their English test scores so this part is working
very well in my opinion.

Concrete evidence to support the development of students with a comprehensive perspective:
Overseas Internships- 4 students

Joint Symposiums- 11

Overseas Network Formation- 2 students

Overseas Travel Support- 3 (2013), 7 (2014), 11 (2015)

Overseas Language Training- 3 (2104), 10 (2015)

Suggested Improvements to improve this point in the program: | think the opportunities are very good. If | had
a critique, I think it would be that more students participate in research internships for 2 months in English
speaking laboratories as opposed to the 2 weeks overseas language training. An experience in a research
laboratory for this period of time would serve two purposes; it would expose the student to additional research
skills and help them with their English language skills at the same time. So far, 13 students have gone to language
courses and only 4 students on the internships. It would be nice to balance this. | personally think the internships
are of more value.

F) Acquisition of outstanding students

_— _ Whether sufficient attempt being taken to
Acquisition of the outstanding

F attract brilliant and diverse students to B
students
enroll?

Positive Aspects of the program: The goal of the program is to accept 17 first year Master students plus 3 second
year transfer master students each year. To do this, the program has a nicely designed webpage to promote the
program, and it sends out newsletters and brochures to a number of universities and high schools throughout
japan. There is also internal soliciting from a number of departments and graduate programs within Hokkaido
University. In addition, members of ALP collaborate with a number of international programs and they distribute
information via this mechanism. There is an entrance examination that includes a selection process and an oral
examination that exams research ability, ability to critically think as well as oral English skills.

Concrete evidence to support the development of students with a comprehensive perspective:
Candidates in 2013- 11 of the 17 applicants were deemed acceptable for admission including 8 students from

Hokkaido University, 2 overseas students and one student from another university in Japan.

Candidates in 2014- 20 of the 27 applicants were deemed acceptable for admission including 19 from Hokkaido
University and 2 overseas students.

Candidates in 2015- 12 of the 13 applicants were deemed acceptable for admission including 11 from Hokkaido
University, 1 overseas students and one student from another university in Japan.
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Suggested Improvements to improve this point in the program: If one looks at the 2015 numbers, they are
slightly down from 2014. This could be for a number of reasons, but it must be watched closely. In talking to
students within the program as well as several students outside the program at Hokkaido University, one common
complaint is that there are many activities in the program that cost the student time from their research. This
seems to be a major concern and this needs to be considered by the organizers of the program. It is true that these
extra activities cost the student time, but this is important for achieving the goals of the program. A policy must
be adapted where these students are somehow given credit for these activities in lieu of some of the demands for
research results. In short, a balance must be obtained so that the students do not feel overly burdened. One reason
for the students reacting this way might be pressure from the research advisor to generate results. It is important
that the research advisors recognize the obligations of the students to the program and to these other activities.
They are very important to generating students with highly important skills. It is not just about generating results
during the course of the PhD program. It is important to develop other critical skills and this program does an
excellent job of doing this. The importance of these non-laboratory related activities must be reinforced to both
the students and the advisors

G) Construction of an attractive program

Construction  of  attractive | Whether the content of the program being A
program attractive to the program students?

Positive Aspects of the program: This program has a number of very attractive aspects to it. I wish I could apply!
More specifically, this program affords the students with an incredibly wide array of opportunities that it is
somewhat overwhelming to sort through everything. There is financial support for scholarships, for travels to
meetings, for overseas internships and for overseas language courses. In addition, students have the opportunities
to improve their mathematical skills, teaching skills, people skills writing skills and oral skills. The students gain
first hand experiences with industry personnel, government personnel and with journalists and educators from a
wide array of disciplines. The number of companies that are participating particularly impresses me. We have
tried similar things at our University and it is very difficult to get companies to participate, so | commend the
program for their success.

Suggested Improvements to improve this point in the program: | am suspicious that this program might be a
victim of its own success on the short term. The ALP affords the students so many exciting opportunities that the
students are feeling overwhelmed in terms of managing their schedule. | personally think this will be resolved as
the program matures and both the professors and the students adapt to this program. Short term, there is a little
confusion that can be corrected through more effective communication between all parties involved. Therefore,
I am not suggesting a change because | think this will self-correct with time an awareness of the situation.

H) Evaluation system for student quality
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_ Does the program establish a proper
Evaluation system for students' _
H evaluation system to guarantee students' A

quality .
quality as grobal leaders?

Positive Aspects of the program: This program is thoroughly evaluating the students at all steps of the program
but in particular the students must pass two major exams, QE1 at the end of the second year of the masters training
and QE2 at the end of the second year of the PhD training. These exams are quite extensive. QEL tests the
student’s ability to apply the knowledge they have learned to diverse scientific fields by choosing a topic that is
outside their field of research, whereas QE2 examines the students ability to propose their own interdisciplinary
studies based on four require elements. I particular like the fact that student who have passed the exam are tutoring
the students preparing to take the exam. This is a valuable exercise for the students preparing for the exam and
for the tutors.

Results from students taking QE1 and QE2 exams:

- In 2014, 11 students took QE1 and passed.

- In 2015, 19 applicants took the exam and 17 passed in the initial phase. Two applicants were below the criteria
in the oral examination, but passed after retaking the oral presentation and resubmitting the essay.

Suggested Improvements to improve this point in the program: These two exams are very appropriate and
sufficient for a PhD degree. They are well structured and they test the student’s general ability to think in a sound
scientific manner. | have no real suggestions to make for this particular topic. In addition, the students have found
them challenging, but fair.

I) System for industry, academia, and government collaboration as well as
international partnership

Does the program establish an effective
education system for industry, academia,
and government collaboration as well as A
international pertnerships with
universities overseas?

System for industry, academia,
and government collaboration
as well as international
pertnerships.

Positive Aspects of the program: This program is a very well rounded program that does an excellent job of
exposing the students to what type of work is done in academic research, government research and industrial
research. In particular, as discussed above, the program organizers have made important contacts with several
industrial partners. The tours, the discussions as well as the seminars from industrial partners are extremely
informative to the students. There are also several international partners in the academic sectors and this is present
in the seminar speakers and international internships as well as language programs

Suggested Improvements to improve this point in the program: It would be nice to see more students partaking

in the international internships for a 2 months period of time, if sufficient funds are available for such activities.
These can be invaluable experiences for the students, both in terms of the research development and their personal
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growth.

Final Overview:

The ALP is a very robust and rigorous program that is challenging, but fair to the students. | think this is what
PhD programs of the future will evolve into. Today;, it is becoming increasingly more important that there is more
to doing a PhD then simply generating results in the laboratory in a very specific scientific field. It is becoming
more important that we understand how to incorporate tools from varying research fields in all areas of research,
whether it is academic, industrial or governmental in origin. The organizers have put a tremendous effort in
establishing this program. It is exhausting to think of the work it took to organize people from different
departments, different companies, governmental agencies and journalists. | am convinced that the students who
come out of this program will be in position to do tremendous things in a diverse range of job markets. At this
point, it appears that the program is going through some small growing pains that are manifested by the students
feeling slightly overwhelmed in their scheduling. I think this is only a minor problem and as the program matures
these problems will disappear.
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