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The internet has connected the world and brought unprecedented convenience. Yet in this highly interconnected era,
conflicts, financial instability, and infectious diseases can spread rapidly across borders. At the same time, the
expansion of global production and consumption has increased prosperity while placing growing pressure on the Earth’s
environment. Today’s world is often described as one of volatility, uncertainty, complexity, and ambiguity(VUCA). In
response, the international community has adopted the United Nations Sustainable Development Goals (SDGs) as a
shared global agenda for building a sustainable future. Achieving these goals requires leaders who can harness the
expanding power of data and advances in artificial intelligence. Universities therefore have a vital role in cultivating the
next generation of global leaders — professionals capable of using data and Al to generate insight, design innovative
solutions, and lead efforts to address pressing global challenges, including the achievement of the SDGs.
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In response to these global demands, the University of Tsukuba was selected by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) in
December 2021 as one of eleven national hub universities tasked with strengthening education in mathematics, data science, and artificial intelligence.
Accordingly, in FY2023 the university launched the Interdisciplinary Data Science and Al Top Talent Development Program which aims to cultivate leading
professionals capable of leveraging data science and Al to address global challenges. Furthermore, in July 2023, the university was selected for Support Program
2 (High-Level Category) under MEXT's “Project for Strengthening the Functions of Universities and Colleges of Technology.” Through this initiative, the university
is developing an Advanced Information Technology Human Resource Development Program that accelerates collaboration between information science students
and researchers, companies, and other partners both in Japan and around the world, thereby connecting education and research more closely with society.
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The Top Talent Development Program establishes a doctoral-level program designed to cultivate
Mathematics, Data Science, and Al (MDA) leaders. Building on the University of Tsukuba’s advanced
achievements in data science (DS) and Al education and research, the program aims to develop
top-level professionals who can generate innovation, contribute to the achievement of the United
Nations Sustainable Development Goals (SDGs), and lead interdisciplinary collaboration across
diverse fields. The Advanced Human Resource Development Program provides mechanisms that
enable joint research supervision with researchers from outside the university —including partners in
Japan and abroad — and supports the career development of highly specialized information science
professionals in response to the needs of industry and society. At the University of Tsukuba, these
graduate-level initiatives serve as a driving force for building a comprehensive, university-wide MDA
education system spanning from the undergraduate level to the doctoral level (Figure 2). Within this
seamless educational framework, the university promotes open MDA education grounded in its
founding philosophy of being “a university open to all in every respect.” Based on this philosophy, the
program offers three distinctive features of open MDA education, as outlined below (Figure 1).
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Nurturing top talent in individuals who can shape the future with data,
from the intellectual hub of TSUKUBA in co-creation with society.
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Figure 2. Integrated educational system from undergraduate to doctoral programs
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As the core programs of the Top Talent Development Project, the Data Science
Expert Program (DSEP) and the Data Science Expert Program Plus (DSEP+) aim to
cultivate leaders who can serve as catalysts for transformation — individuals capable
of driving solutions to real-world challenges beyond theoretical knowledge. This is
achieved through interdisciplinary specialized education, collaborative research with
industry, and longterm overseas training opportunities. In addition, the Data Science
Master Program (DSMP), offered under the Advanced Human Resource Development
Initiative, builds upon the information and data science education that the University
of Tsukuba has developed at the undergraduate level. The program is designed to
nurture professionals who can engage in dialogue with diverse stakeholders and
organizations while pioneering and leading new frontiers within their respective fields
of expertise. Furthermore, by leveraging Tsukuba’s unique location, the University
promotes active collaboration with nearby research institutions, companies, and local
governments. Based on this foundation, it provides a Global Multi Mentor System
(GMMS), which enables joint research supervision in collaboration with researchers
in Japan and abroad, as well as a “Learning x Career” Hybrid Support System
(LCHS), which allows students to pursue doctoral and master's degrees while
simultaneously developing their professional careers. Through these initiatives, the
program contributes to the development of interdisciplinary professionals who can
address global-scale challenges, including the achievement of the SDGs.

The University of Tsukuba's MDA Program welcomes the participation of master’s and
doctoral students who aspire to shape the future, as well as partners from industry
and society who are committed to fostering such talent together. We look forward to
working with you to apply cutting-edge data science and Al technologies to society
and to contribute to making the world a better place.
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Five Abilities Trained by the Program
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To nurture individuals capable of leading
global transformations through MDA, this
program focuses on enhancing the
following five competencies:MDA
Advanced Expertise, MDA Interdisciplinary
Adaptability, MDA Creativity, MDA
Practical Applicability (all required for
DSEP), and MDA Comprehensive Initiative
(required for DSEP+ only) (Figure. 3).
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MDA Practical Applicability
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The ability to lead the practical

application of Data Science and
Al'in academia and industries

At the Graduate School of the University of Tsukuba, education in Mathematics, Data
Science, and Al (MDA) aims to nurture talented individuals who possess both a global
perspective and local practical skills by adopting an interdisciplinary approach to
systems, information, and society. To achieve this, we engage in dialogues with
society and confront complex real-world problems using data-driven solutions. Our
goalis to nurture innovators endowed with the exceptional capabilities to transform
society. To support this aim, we offer the Data Science Expert Program Plus (DSEP+)
and DSEP at the doctoral level, while the Data Science Master Program(DSMP) is
offered at the master's level.

DSEP+, DSEP and DSMP build on specialized education provided in various degree
programs within the Degree Programs in Systems and Information Engineering and
Master's/ Doctoral Programs in Informatics of the Degree Programs in
Comprehensive Human Sciences. They facilitate interdisciplinary research and
doctoral theses by sharing data with various domestic and international organizations.
These programs aim to nurture doctoral talents endowed with specialized data
analysis skills and the practical ability to propose data-driven solutions. Students who
fulfill the completion requirements of DSEP+ or DSEP will receive a Certificate of
Completion, while those who complete DSMP will be awarded a digital open badge.
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Figure 3. The five competencies required for DSEP and DSEP+
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Data Science Expert Program Plus (DSEP+)

A/ R=2aVRIENICEN EHEORBERRZHETDIEENE  The DSEP+ aims to nurture highly talented individuals with the ability to act as
BHRILRBY—4— TRz A OHANESETBIMDAAMETE  catalysts for change, driving real-world problem-solving through outstanding

RCE2RBAEOBAS My FAME LTERLET, BA(c(z,  INnovative capabilities. These students also possess the attributes required to
TOEBE AL AMEERLET cultivate MDA talents that society demands. DSEP+ nurtures doctoral students
/1 o

through the following activities.

o DSEPOBIEENH TEICENI102BE T #IK
Selecting approximately 10 of the most exceptional students among those who enrolled in the DSEP
© M)T- X5 — (IRIEEHE - MDA EE BELETF R/ - M) ICLDH5HIHEE
Special guidance by a “Triple Mentors™ consisting of a research supervisor, an MDA researcher, and an industry expert

O HEHHMARMDANMER ZEXF FR Ny TEHE

Collaborative training exercises with top professionals in industry and academia to foster interdisciplinary MDA talent

O FHIRAICER L MDAZEA L e S BRI EICIES

Appointing exceptional students as special research assistants to engage in advanced research by applying MDA abilities
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Data Science Expert Program (DSEP)

DSEPTI& MDAZER LIcBEZ& T — ¥ RATREN & & (41T EBRHY  DSEP aims to nurture doctoral students who possess advanced data analysis skills using
REHEHLLAOERELHALOOESEEERAL. A5 > MDA, These students autonomously identify challenges, collaborate with stakeholders
= B R AH A BIC L >TSDOsDERME DBk EEREE 4 iz from various backgrounds, and maintain global perspectives. They are prepared to apply

<=3 MEAIGEO B AMOERE BT, BEMICIZTO their interdisciplinary knowledge to solve global challenges, including the achievement of
. N . the SDGs. DSEP nurtures doctoral students through the following activities.
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Fostering students with specialized analytical capabilities and practical skills to propose problem-solving strategies
® ERNANDIFFEHES - bk BIaREL T —y3E EE - A
Collaborating and sharing data with domestic and international research institutions, corporations, and local governments
O MIRBERIAA V5 —V HKRMRENDSHE. BHKE -HETEN DRI ITBEHE
Offering research-focused long-term internships, joint research projects, and research exchange programs with overseas universities
and research institutes
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Data Science Master Program (DSMP)

DSMPIZ FEATHIRREICETB Y 22¥ 0¥ EERNRELT. T—FY  DSMP s a learning certification program for all graduate students enrolled in master's
ATV ADEBREISRHEBEBT2ODFERT OIS LTI IS programs across the university, designed to acquire the fundamentals and applied skills
FEL ~ILOBENERTIRIC. F— YA TV R - T+2/— % H#e of data science. Building upon applied foundational-level abilities, the program aims to

T RO ONBER A SIS E TOMBORE S R 52 systematically develop the knowledge and skills from fundamentals to advanced
SBCLERELET applications required to become a data science expert.
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Understand data science and machine learning fundamentals through to cutting-edge generative Al
O EBZBL (T —YBITFEBHEZET L ERA ZFEWIRTRAFILZESR

Acquire skills to master data analysis techniques, machine learning models, and generative Al through hands-on exercises
O EMNHTT—IYAIVR - IFR/—- 2 BT LOHDE—F

The first step toward becoming a data science expert in your specialized field
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Target Students for DSEP+, DSEP and DSMP Program The DSEP+, DSEP and DSMP are open to students enrolled in doctoral and
master's programs university-wide.
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Curriculum of the Data Science Expert Programs

[ AT AXKRAQA P Competence Points

]

ARTOVSLDOBIBEFBTREEZTDHIC. VATLERIY
HRBOREMNTOVILRUABREREMREOFEREEMNIOY
SLTHRINTVWARBEDHTADORBRICKLT 2R BX.DSEP
F1=(ZDSEP+ D= ICH-ICHRRENRBZEE T LICLU. 5D
DAVETVATEIBTEHRLLTEEINTWDRAV M Z2BETS
ZENTEET (R,

MDAEMMREALUN DIV ET Y ARA v MIREKZED MO FREEE
(3 b KRFEDORFEBROMDAL BEET ZRBICH LCEBRICEDEAHE
T3ELHBUET,

1 DSEPH LUDSEP+DI=hD 4 DDOR BRI EMIST 5IAVETVRIRA v b
Table 1. Four course categories for DSEP and DSEP+ and their corresponding competence points

Students enrolled in this program can acquire points for the five
competencies required to complete the program from four designated
course categories in various degree programs within the Degree
Programs in Systems and Information Engineering and Master's/
Doctoral Programs in Informatics of the Degree Programs in
Comprehensive Human Sciences, as well as newly established
courses designed specifically for DSEP or DSEP+ (Table 1).

Credits earned in other degree programs or graduate schools may be
recognized as competence points, except for the MDA Comprehensive
Initiative, if they are relevant to the MDA.

dE5 X Competence
ﬂ E E¥ MDA MDA MDA MDA MDA
BESFH | KEmEH | AED EEH HEHBEN
Categor MDA MDA MDA MDA MDA
gory Advanced |Interdisciplinary Creativity Practical | Comprehensive
Expertise | Adaptability Applicability Initiative
RSEERDDS A% ER LR Z KB T EDAIKIMZ 8B LIEAMOER
Courses for fostering Al technology to conduct research by utilizing cutting-edge DS and Al
AR HIEISAS T
1 Mathematical applications
@ 5 91T UAHH
Data science
BB OB
Machine learning
DS-AlZFALFERMAHAZRETEDM /=2 aValHHDER
Courses for fostering innovative creativity to realize interdisciplinary research by utilizing
DS and Al
LS )
2 @D 7Ty TRE BRI E VR RE TR DED)
Entrepreneur Exercise (Exercise related to entrepreneurship and business model development)
DS-AIAF DA (FO4 5 MBMYBOREEEMORHEFHMA L IF—)L)
DS-Al Colloquium (Interdisciplinary seminar with program faculty and enrolled students)
TATITREEREES|ITEDDS-AIRBENHOER
Courses for fostering practical applicability to lead academia and industry
WRERA V5 —> v 7 (Al by TR SRR B HOM IS
Research-oriented long-term internships (with top Al companies, research
AER institutions in Tsukuba Science City, etc)
3 REFEARSE FEHEOKERARLETOMRTOY 17 bMAORESIE)
Participation in long-term collaborative research
LIPS X v N3 i
Long-term research study abroad at overseas universities, research institutes, etc
by IAHER OO ERIRE
Special Courses for top-level human resource training
by TAMOER
ElEEt Courses for top-level human resource development
4 @D UIAHEROLOORERIRE
Special courses for top-level human resource development
O mm— .
aAVETVARA Vb Competence Points 2 3
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New Courses Established for DSEP and DSEP+
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Courses for fostering innovative creativity to realize interdisciplinary research by utilizing DS and Al.
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ST=E Hm = | t : j- _)b This course provides omnibus classes by experts in the fields of MDA from

researchers, companies, and local governments in Japan and abroad, as well
as lectures on recent significant issues. The primary objective of these classes
is to nurture problem-solving skills and foster innovation by leveraging MDA
methodologies and integrating knowledge from other interdisciplinary fields.

MDA Interdisciplinary Collaborative/
Integrated Seminar

(RIB23) 7HT I7EEREFFITEBDS-AIEERNNDERK

Course for fostering practical applicability to lead academia and Industries

- TH-MREESEIMEI2RRREOMRCEXENF TS
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MDA 84 SERIZE AL L BFRE T34 Y 5 — o T H B LT RERRR I
s >3 T =Y EERATCEDRENLNERNET,
MEL ° S T—H%ERT
7 D / I 7 I\Eﬂ:% Cultivate practical abilities that enable the use of data to solve problems through
MDA Advanced Project Research joint research and internships related to solving real problems faced by

companies, governments, and research institutions and utilizing data held by
companies, and so on.
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This course provides students with the opportunity to engage in collaborative data
MDA Advanced Research science research with international institutions and internships at overseas
Study Abroad companies. Through these experiences, students can acquire global-level

cutting-edge data analysis skills. Additionally, the program enhances students’ ability
to integrate various forms of knowledge and effectively apply their skills in practice.
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Courses for top-level human resource development
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MDA Special Exercise for This course aims to develop interdisciplinary expertise, practical skills, and
Top-Level Human Resource exceptional comprehensive abilities in the field of MDA by collaborating with
Development/Training corporations and local governments to tackle real-world issues using real data

in PBL-style workshops and by facilitating group discussions that include
members from different fields and data scientists.
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Process until Certification of Completion
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Students who wish to enroll in the program must submit an application form and
enrollin the necessary courses. Then, an annual student achievement assessment

is conducted, and certificates of completion are issued based on the points they

TRETEEESLET, :
have acquired.
ELATHAEREE ELREARE
Master’ s course Doctoral course
MDABEEFTA >
MDA Advanced Expertise
MDALEFRES T : DSEP DSEP
MDA Interdisciplinary Adaptability : ﬁng{q: %T_,H_'EE"IE
: : ERL 2
MDAZIHA : > Complete the DSEP
MDA Creativity . requirement of Completion
: DSEP Certificate
MDA : —_—
MDA Practical Applicability .
MDA b 7 A#% eI
MDASH#ES BRERIES T b
MDA Comprehensive Initiative MDA Special Exercise for DSEP+
Top-Level Human Completion
Resource Certificate
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Figure 4. Course model for DSEP and DSEP+
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Figure 5. Process to complete DSEP and DSEP+
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Supports for DSEP and DSEP+ Education

DSEPF/-(ZDSEP+DEIEE A FIBET D/DIC LITDOXIEN  The following support measures are implemented to support students enrolled in

RIFONTVWETOT. TERTEV, XEER(TLIELTD

DSEP or DSEP+. If the individual is a DSEP or DSEP+ student who wishes to receive

DSEPS/-(4DSEP+BIEL (4 HETEA R L= >z . & thissupport, they can check the application guidelines and proceed with your

WETo AL,

application accordingly.
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Support for Project Research

B E'\J Purpose

REMRICT — Y EERTEIRENBENEEIAMBRDLDIC,
T HREEBECITIEEFILVD.) MEADRERED
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Yy TBEICEITE MR REELECREO—BEIELET,
This program supports participation in collaborative research with
corporations, governmental agencies, and research institutions that
focus on resolving actual challenges and utilizing their data by providing
financial assistance for a portion of necessary expenses, including
research and travel expenses.

i‘#&%&oi‘#&mg Eligible Participants and Scope of Support

ODSEPOBIEETMDARIAT OV 14 MARKBEBBETHDI L
Students must be enrolled in DSEP and register for the MDA Advanced Project Research course.
OKTOV Y MIBIFDMAT —VPEENAREICREINTLDIETHDIL
Students who have clearly indicated their research themes and goals for this project.
OEEHENLAGHEZB VDETHI L
Students must obtain consent from their supervisor.
OEFMRE(3A V5 —V Yy TICEBE T IO DIRE. fFdh HFRERBAR LR
IR TR T DR DR RRBEALE
Support for travel expenses for participation in joint research or internships,
equipment and consumable expenses, and English proofreading and submission
fees when publishing the results.
@ 1HFAZURA30THE T (FEHSHEE)
Up to 300,000 yen per project (about 5 projects each year)

B MABF TR

Support for Research Study Abroad

E E’\] Purpose

T=IHVATVADBICETBATORRFR A VIV v
ZOMDEEEITOLICLY T—I VA TV R EFICHT DR
UAFILOFR L EXERBRCE RN Gy N — U EEzBREL
FEBICH W EMEBE BEBO—EREELE T,

This program provides travel and living expenses support for students
engaging in international collaborations, internships, and other activities
in the field of data science, aiming to enhance their knowledge and skills,
promote cultural exchanges, and help build international networks.

ﬁ&%&‘o}ﬁ&mg Eligible Participants and Scope of Support

OETETICEBENMKETTCEDRETHDIL
Students must be able to complete their studies abroad before graduation.
@DSEPEEAETMDAR I EFHERBEETHD L
Students must be enrolled in DSEP and register for the Advanced Research Study Abroad.
OHEFETOMRT —<LCEENBREIREN TN DETHDIL
Students must have a clearly defined research theme and objectives for their time abroad.
OEEH BN OAREHFTLNDIETHDIL
Students must obtain consent from their supervisor.
@SN DB TLITOFDEE 1 DU EELILE
Students must engage in one or more specified activities related to data science while overseas.
OENAFTHEBEE DT — 5 A TV ABBED L IF— BAHRE
Seminars related to data science, discussions, and so on, with overseas research institutions
QOBNCETDT —IYATV ABRDA V5~ T
Internships or similar engagements related to data science at foreign companies
QBRI CEL DT — I YA TV AL BB L HRAMRS
Joint research related to data science with overseas research institutions and companies

@BHNTHOT—5 YA TV A EBENR T
Local surveys related to data science abroad

O DAt BHTOT — 54 TV RICEHEY DHRES
Other activities related to data science conducted abroad
@ 1441V AR50 FE T (F5HERE)
Up to 500,000 yen per instance (about 5 instances each year)
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Support for MDA Special Exercise for Top-Level Human Resource Development

E E'\J Purpose
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This program provides financial support for necessary expenses such as
research funds and travel costs for Special Exercise for Top-Level
Human Resource, which is required for acquiring DSEP+ Certification of
Completion, to lead the formulation of problem-solving measures as a
group work leader.

j‘{l‘&%&‘l_}j’{l‘&wg Eligible Participants and Scope of Support

@DSEP+EIEETMDA by TAMERASBIRBHEBBETHD L
Students must be enrolled in DSEP+ and register for the Special Exercise for
Top-Level Human Resource Development.

OIEERENOAHE LR (L DETHDI L
Students must obtain consent from their supervisor.

O3k BIRARENERBEEEME LIRRBBROIEEDI2ODIRE. 7— 5 EAKL
THFEMB R Z SRR T DBROR KRR - RiRBEAGE
Support for travel expenses, data usage fees, consumables costs, and English
proofreading and submission fees when publishing the results, that are necessary
to address challenges based on data and problems provided by companies and
local governments

@ L —TH-UERK205MET
Up to 200,000 yen per group
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Supports for MDA Research

[ F—R2 YL I/ RX/F—R/\.’?%] Data Science Casebank W

https://casebank.sk-tsukuba.university/
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RIRIBIE - MREOmHE{EZ LW
Understand the current situation and visualize the problem
FIREDRER - fERRDERZE V=L
Identify the cause of the problem and the factors for solutions

T=IYATV ADFEERMHELEL

Develop data science methods

E#& Medicine

FULLHERERELLL B #RI5 5 D ZEEA Natural phenomena
Propose better improvement measures e .
BB R NI B % Disaster prevention

Investigate natural phenomena
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F=8IN2Y
Data Bank
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A system designed considering data reusability to
generates, collects, organizes, and shares data that is
useful for analyzing activities related to resource and
asset design, spatial and environmental design,
organizational and behavioral design, and unknown
data-driven solutions to global challenges

FEMFETR R Basic theory

15%R - 5@(S Information and communication

F15< Y Urban planning

To support research in the MDA field, University of Tsukuba has
established the Data Science Casebank and made it publicly
available, introducing solutions explored by students and researchers
based on data for various societal issues.

In the process of solving societal issues, case documents are created to
allow users to relive the research process, including the analysis methods,
and the trial and error stages. These documents are regularly updated.
Some of them include codes created for data analysis that can be reused.

F=BYAL LI/ R T=RINVY
Data Science Casebank

REKFEODFEELRRED
Ty & ERALCGRERRRICIRVBATZES
The accumulation of problem-solving cases

explored by students and researchers at the
University of Tsukuba utilizing data

;£ Methodology

T —4 &AL 3 3Visualize data
4518 % i HH 9 3 Extract features
BB{E¥3 Optimize

P& M4 % HE 32 9 3 Find relationship and causality
ZhERZ BB T3 Evaluate impact

Y —JL %A% Develop Tool
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MDA Education program, University of Tsukuba
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Doctoral Program
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Doctoral Program
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Figure 6. Data Science Casebank of University of Tsukuba
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TERF—11443621)

For information on DSEP course registration,
please refer to manaba.
(manaba ‘ MDA course’ registration key: 1443621)
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Contact info

Email
mdainfo@un.tsukuba.ac.jp

MDA#EHEHEZE (MDA Education Promotion Office)

SR RFHE=T173A102
(Rm. 3A102, Area 3, University of Tsukuba)

Web
https://www.mda.edu.tsukuba.ac.jp/dsep_ov

(Campus map) ( WEB ) C manaba )
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