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Nurturing top talent in individuals who can shape the future with data,
from the intellectual hub of TSUKUBA in cocreation with society.

In a world where the volume of data distribution is exploding, and data processing
power continues to rise, human resources who can make full use of mathematics,
data science, and Al (hereinafter referred to as "MDA") to deal with various problems
are an important part of the social infrastructure that will support the society of the
future. A society that can produce a highly skilled MDA workforce can provide a
safer, more secure, convenient, comfortable, and affluent living environment for
people living and working there. In September 2023, the University of Tsukuba
established the Data Science Expert Program (DSEP), an educational program with
the mission of "Nurturing top talent in individuals who can shape the future with
data, from the intellectual hub of TSUKUBA in cocreation with society" aiming to
develop human resources who can respond to various global issues through the
MDA.

The Data Science Expert Program (DSEP) has the following three features, aiming to
develop leaders who will act as catalysts for societal transformation through data, in
both academia and industry:(1) Interdisciplinary education open to a wide range of
academic fields—not limited to information science—which fosters the ability to
view problems from multiple perspectives, (2) Project-Based Learning (PBL) in
collaboration with companies, research institutes, and local governments, leveraging
Tsukuba's unique research environment. This develops not only data analysis skills
but also practical problem-solving abilities, (3) Open sharing of data and case
studies, contributing to data science education programs at other universities and
institutions. The MDA Education Promotion Office also supports the development of
a seamless MDA education system from undergraduate to doctoral levels.

This Annual Report is to share with many students, faculty, staff, companies, and
local governments interested in MDA the trajectory of activities that the MDA
Education Promotion Office, together with the eight Degree Programs in Systems and
Information Engineering and Master's/Doctoral Programs in Informatics of the
Degree Programs in Comprehensive Human Sciences, undertook in FY2024 to build
the foundation of DSEP. In FY2025, we will begin the full-scale operation of
cross-disciplinary PBL-type education. Doctoral and master's course students who
will pioneer a new era as human resources to build the future, as well as companies
and local governments interested in fostering such human resources together, let us
work together at DSEP to learn about cutting-edge MDA technologies, give back to
society, and make the world a better place.

*: In December 2021, the University of Tsukuba was selected by the Ministry of Education, Culture,
Sports, Science and Technology as one of 11 universities in Japan to promote the enhancement of
mathematics, data science, and Al education and the Degree Programs in Systems and Information
Engineering, Graduate School of Science and Technology has been preparing for the establishment
of the DSEP as a "program for developing top human resources in data science and Al who can solve
global-scale problems through data science and Al in an integrated field" since FY2022.
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Project-based learning (PBL) education in collaboration with
companies, research institutions, and local governments, leveraging
the location of Tsukuba (Tsukuba Science City)
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Overview of MDA Education System and DSEP
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To support the learning activities of students enrolled in the DSEP, the University
of Tsukuba provides financial support for project research, research study abroad, and
MDA special exercises for Top-Level human resources. In the academic year 2024,
three project research and three research study abroad were supported for enrolled
students in the DSEP. In addition, the University of Tsukuba established the Data
Science Casebank and made it publicly available, introducing solutions explored by

students and researchers based on data on various societal issues.

At DSEP and DSEP+, we look forward to welcoming doctoral students who can shape the

future, as well as those committed to nurturing these talents.
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Integrated educational system from undergraduate to doctoral programs

At the University of Tsukuba, information education has long been a strength—not only in training specialists in
information science, but also in cultivating talent across various disciplines who can apply information and data
science to solve domain-specific problems. The university has actively promoted interdisciplinary research and
education that utilizes MDA to address challenges in diverse fields. Building on its accomplishments, the University
established the "Headquarters for Interdisciplinary Education on Mathematics-Data Science-Al" in 2021, led by the
Vice President and Executive Director for Education, to develop a comprehensive MDA educational framework from
the undergraduate to doctoral levels, enhancing MDA education across the University of Tsukuba.

Within this comprehensive educational framework that spans from undergraduate to doctoral programs, the DSEP
aims to cultivate innovators capable of engaging in dialogue with society, addressing complex real-world problems
with data-driven solutions, and enacting social change. The program focuses on enhancing five key competencies:
MDA Advanced Expertise, MDA Interdisciplinary Adaptability, MDA Creativity, MDA Practical Applicability, and MDA
Comprehensive Initiative. Courses corresponding to each competency are offered, including existing degree
programs and MDA-specific courses (MDA Interdisciplinary Integrated/Collaborative Seminar, MDA Advanced
Project Research, MDA Advanced Research Study Abroad, and MDA Special Exercise for Top-level Human Resource
Development/Training). Students can receive certificate of completion for the DSEP/DSEP+, depending on the
competences they have acquired. In the academic year 2024, 26 students from the Degree Programs in Systems
and Information Engineering, Humanities and Social Sciences, and Comprehensive Human Sciences, among others,
have enrolled. For each of the five competencies, students can earn points by enrolling in courses that suit their
interests and needs from a selection of 149 course subjects (as of April 2025). Points can also be earned for
MDA-related courses taken at the University of Tsukuba or other universities through a point certification
application.
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The five competencies required for DSEP and DSEP+
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Activities Toward Fusion of Disciplines
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| liked the atmosphere of freedom to ask questions in terms of
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various approaches and depth.

their career paths in their lectures, giving us an opportuni-
ty to consider how we can deepen our own careers and
also deepen and make our researches more realistic.

A series of six seminars were held to provide participants
with opportunities to learn about the creation and
integration of disciplines through case studies of
innovation utilizing MDA, and research/social contribu-
tions collaborating with other disciplines. interdisciplinary
collaboration in research/social contributions. The
seminar featured the themes of "Sustainability," "Virtual,"
"Human Body," "Sensitivity," "Individuality," and "Observa-
tion" and invited lecturers from diverse fields, including
Systems and Information Engineering, Life and
Environmental Sciences and Health and Sport Sciences, as
well as from private companies, the National Institute for
Environmental Studies, the University of Tokyo, and other
organizations with diverse backgrounds to deepen learning
across disciplines. Moreover, the lecturers also introduced
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DSEP Research Results Presentation Session
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Students who earned credits from
DSEP-related 4 lectures
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Explanatory and
Faculty Development seminars
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Explanatory and Faculty Development
seminar participants
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Off-Campus Presentations and
Public Relations
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We held a Research Results Presentation Session featuring students from
two courses: MDA Advanced Research Study Abroad (MARSA) and MDA
Advanced Project Research (MAPR). MARSA aims to acquire cutting-edge
data analysis skills at overseas research institutions and to improve
practical abilities by integrating knowledge from various fields. MAPR
focuses on developing practical skills to solve real-world challenges faced
by companies and other organizations using data through collaborative
researches and internships. Presentations were also made from design and
medical fields, indicating the expansion of MDA's application areas. These
courses provide support for research expenses and travel costs, etc.,
enabling opportunities for overseas studies and collaborative researches.
Participants shared their experiences, stating that discussions with
researchers from diverse backgrounds were intellectually stimulating and
that they were able to build professional networks that will be valuable for

their future researches.
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Activities Toward Extramural Collaboration

PREOFFEEMRET —V &R EIFT—26E

Hosted seminars to explore research themes and collaboration with companies
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In late November, we hosted the Industry Research Seminar on Systems and
Information Engineering over three days. The event welcomed 100 recruitment
representatives, including alumni, from 46 MDA-related companies and organiza-
tions. More than 430 students from across the university participated in total. Active
networking took place, with 28 companies extending their meetings at separate
venues. Additionally, three dialogue seminars were held throughout the year on
location data (spring), telematics data (summer), and data science in finance

(autumn). In each seminar, company data scientists introduced real-world challenges
and provided business insights supported by actual data. These sessions fostered

active exchanges, creating new connections between academia and industry.
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| gained useful insights for my
future research and discovered
new perspectives.
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Compared to similar seminars
conducted at other universities, the
questions asked here were more
concrete and of a higher level.
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PBL Addressing Real-World Challenges and Data: MDA Special Exercise for Top-level Human Resource
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The MDA Special Exercise for Top-Level Human Resource
was held with the participation of 22 doctoral and
master's course students, and four companies and one
local government. Students participated in group works
consisting of students from different fields and
practitioners from companies and a local government, and
with advice from data scientists and faculty members.
Through group work discussions, they identified real-world
issues faced by companies and other organizations and
worked to solve them by using MDA. One group presented
proposals that were close to implementation, including
multiple verification of the effectiveness of the system
they had developed. The following five issues were
addressed by the students: 1) proposal of candidate
locations for convenience store openings, 2) optimization
of inquiry response efficiency for a delivered attendance
management system, 3) optimization of port allocation
and bicycle management for abicycle sharing system, 4)
optimization of vehicle dispatching and loading plans for
transporting concrete pipes, and 5) prediction of printing
machine troubles.
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This practical initiative, which progresses with an understanding of corporate activities, nurtures students into
highly capable professionals who can make immediate contributions after joining a comJ:any. It also hel[)s
reduce the burden on the company in the onboarding process. We believe this program produces exceptionally

attractive talent.
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%Eﬁéitd)@g&é Roundtable Discussion with Students
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To incorporate students' feedback into future activities, we held a roundtable
discussion session with ZHENG XINRUI (3rd-year student in the Doctoral Program
in Policy and Planning Sciences) and Atsuki Maruta (2nd-year student in the Doc-
toral Program in Informatics), together with Associate Professor Junji Urata.
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What motivated you to participate in the MDA Special Exercise for Top-level Human Resource?
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Mr. Atsuki Maruta (hereafter referred to as Maru): Since | research what kind of informa-
tion should be provided to users during data analysis, | wanted to experience firsthand
what kind of information | would need if | were the one conducting the analysis.

Ms. ZHENG XINRUI (hereafter Te): | found the DSEP classes and seminars interesting,
so | wanted to take my learning a step further. Also, while | had been conducting my
own research, a major motivation for me was the desire to challenge myself as a
project leader at the doctoral level.
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What challenges did you face in exploring your research team and creating the path to results?
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Maru: Initially, | planned to focus on data analysis
related to employee well-being. However, we
discussed that it might be difficult to actually
improve well-being within the scope of this course.
So, we decided to identify specific challenges faced
by the DX department we were collaborating with
during the seminar and work toward solving them.

Assoc. Professor Junji Urata (hereafter Ura): Was
your seminar group thinking about actually solving
a problem from the beginning?

AHEBESA

Maru: To be honest, no. Through repeated meetings and guidance from data scientists, we came to
understand that data science is not just about analyzing data to identify issues, but also about taking
action to solve them. That realization led us to adopt this approach.

Te: My group had decided from the beginning to focus on solving the deficit issue of TsukuChari, but
exploring the direction of possible solutions was challenging. We had the opportunity to discuss with
Tsukuba City officials twice a month, which helped clarify the severity of the issue, but since each
student had different levels of motivation, it was really difficult to determine which approach to take
and how much to cover.
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How did it feel being in the position of leader?
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Te: Being the leader was hard at the beginning. It was challenging
to have discussions among students. Since we were from
different degree programs, | didn’t know what each person was
capable of. Some students wouldn't take action unless given
specific instructions, while others would think together with me
and take initiative. | learned the importance of communication.

Maru: Meetings included not only students but also faculty, data
scientists, and company representatives. As a leader, | had to
guide discussions with a clear perspective; otherwise, we would
lose focus, which was extremely challenging and stressful. In the
first half, we only held weekly full-group meetings, but | realized
that wasn't enough communication. So, in the second half, we set
up student-only meetings as well. This helped build trust among
the students and allowed for more relaxed discussions. As we
became more familiar with the process, we were able to organize
everything well in the end.

ZHENG XINRUIZA
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What did you gain from interacting with companies and government agencies? Were there any surprises or interesting experiences?
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What was the best part of participating in this seminar?

Maru: Being allowed to use company data was interesting. It was a truly valuable
experience because we had direct access to system users’ feedback. | also found that
communication was more difficult than | had expected. There were times when |
couldn’t clearly convey my thoughts. Since the company representatives specialized in
different fields, | had to break down technical terms that | took for granted and explain
them in a way that was easy to understand.

Te: Being able to directly propose ideas to the Tsukuba City officials was a valuable
experience. In my own research, the goalis to achieve even more accurate results, but
in this seminar, the focus was on whether the solutions were practical and how they
could be implemented to address real-world issues. Gaining experience in evaluating
research outcomes from a practical perspective was fascinating.
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Do you have any suggestions or improvements for the seminar?

Te: The most enjoyable part was achieving results that | couldn’t have accomplished on
my own. My group included people skilled in math and Al, so there were many things
we could do precisely because we worked as a team.

Maru: While | can't directly apply this experience to my doctoral research, | gained a
clearer understanding of the information needed in real-world data analysis and the
challenges involved.
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Te: If there were opportunities for communication with other groups and leaders, it
could serve as a valuable exchange of experiences.

Maru: Indeed, sharing information between leaders would be helpful. Also, having
examples of how other senior participants tackled their themes and solutions would
have made it easier to see the goals. On the other hand, paving your own way might be
important as well.

Q EHBPEIF— AVI—VREERTADOFTE D> TERLILIZHYFTH?

Has anything changed within you after participating in the seminar, internship, or other activities?
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Do you have any word of encouragement for future participants?

Te: I've gained a deeper understanding of how my skills can contribute to society.
During my internship at the Forestry and Forest Products Research Institute, while
working with forestry experts on joint research, | realized that my skills can be applied
not only in urban fields but also in broader areas. This has significantly changed my
perception of the significance of my research experience.

Maru: | gained confidence by leveraging my expertise to achieve results in collabora-
tion with company professionals. Through these interactions, | also developed social
skills and learned how to communicate externally and the proper business etiquette.
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For examples of problem-solving cases tackled by
the groups of ZHENG XINRUI and Atsuki Maruta,
please visit the Data Science Casebank website

Maru: This course is perfect for those who want to tackle real-world problems. It
provides a valuable experience and knowledge, so if you're even slightly considering it,
I highly encourage you to dive in.

Te: This course is a place where you can explore your potential. In the real world,
projects come with risks of failure and losses, but as a student, there’s no risk, so |
encourage you to challenge yourself.

Ura: Even if the idea you initially had doesn't work out, other members might be able to
cover for you. Also, when your idea plus others’ contributions come together and take
shape, it might open up many possibilities.

ZHENG XINRUIZA
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