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To listen to the lecture of advanced engineering technology from each field's specialist, students learn contemporary science
and technology, and learn how the engineering innovation by data and Al usage is laid out toward the future “Society 5.0”
achieving the SDGs.

Also, students understand contents of each study field and research themes so they can learn mental attitudes for studying
engineering.
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In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
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Review the learning contents of each lecture (90 minutes) and prepare for the next class (90 minutes).
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Through understanding the contents and research theme of each study field, students understand contemporary science and
technology, and learn how the engineering innovation is laid out toward the future.In addition, by learning lectures related to
careers, students will seriously consider their own paths and engineering to become engineers and researchers with practical,
creative, and leadership abilities who can be active globally.
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After each lecture, students are evaluated through tests and reports, etc., and final score is synthesized from each evaluation.
Students should attend all lectures, should submit all reports.

In this classes, students’ attendances are calculated every time.
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Undergraduate Program of Mechanical Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking subjects relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Electrical and Electronic Information Engineering</b>




(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Computer Science and Engineering</b>

(B) Sound ethics and social awareness as engineers

Be conscious of specialized and ethical responsibilities as engineers; and have the ability to set, solve and evaluate technical
issues in society

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Applied Chemistry and Life Science</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technology,management of technology (MOT), technology for a global environment and intellectual property; and
have the ability to utilize such knowledge

Undergraduate Program of Architecture and Civil Engineering</b>

(C) (Architecture and Building Science Course) Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.

(C) (Civil and Environmental Engineering Course)Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
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In this course, students experience and understand some examples of study contents in each program by moving their hands
and food. Students also learn how to handle, analyze, and

express experimental data. Through this course,

students get important basic knowledge for implementing engineering researches.
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Students will take guidance and orientation for 1st week, and then take 5—week lab works from 2nd week.
From the list below, students will choose 2 themes (1 each for Spring 1 and 2).




*Not all requests may be met due to the limit of students of each lab work.

<Schedule> (Friday, 4-5 periods)

1st Week Guidance: 4/10 (Friday)

Spring semester 1: 4/17 (Friday), 4/24 (Friday), 5/8 (Friday), 5/15 (Friday), 5/22 (Friday)
Spring semester 2: 6/19 (Friday), 6/26 (Friday), 7/3 (Friday), 7/10 (Friday), 7/17 (Friday)

< Contents and Themes of Lab Works >
1st Week Guidance: for the safety and how to write reports: Hiroyuki Muto

Safety education for all kinds of lab—works, and how to write academic reports.

VW Theme 1 (Mechanical Engineering 1): (Spring semester 1 and 2 )

Robot Kinematics[Capacity: up to 10 students]

Junji Takahashi(Room:D-401)

After learning the robot kinematics, students will conduct simuation to verify the motion. Next, students are expected to
improve the perfromance in experiment.

V¥ Theme 2 (Mechanical Engineering 2): (Spring semester 1 and 2 )

Digital Manufacturing [Capacity: up to 10 students]

Toshiaki Yasui, Yojiro Oba

Digital manufacturing is performed by using CAD (Computer Aided Design), CAM (Computer Aided Manufacturing), and CNC
(Computer Numerical Control). This theme experience and learn those process through manufacturing of goods designed by
each student.

W Theme 3 (Electrical and Electronic Information Engineering): (Spring semester 1)

Electronic work of infrared sensor robot[Capacity: up to 20 students] (Room: C1-404)

Yasuhiko Ishikawa, Masahide Goto

Learn about the operating principle of infrared sensor robots by making electronic circuits using soldering. Control the motion
of the robot by adjusting the sensor sensitivity.

W Theme 4 (Electrical and Electronic Information Engineering): (Spring semester 2 )

Electronic work of audio signal transmission with light[Capacity: up to 20 students] (Room: C1-404)

Yasuhiko Ishikawa, Masahide Goto

By making electronic circuits using soldering, fabricate a device that outputs sound signals from a melody IC etc. Understand
the principle of signal transmission by wireless communication using infrared light.

W Theme 5 (Computer Science and Engineering1): (Spring semester 1 and 2 )

Basic Programming Exercises using Simple Robot

[Capacity: up to 10 students] (Room: Physical laboratory room)

Naohiro Fukumura

This theme aims to learn the basics of programming through creating a program for the wheeled robot to perform line tracing
using a block-type programming tool.

W Theme 6 (Computer Science and Engineering?2) : (Spring semester 1 and 2 )

Basics of Website Creation[Capacity: up to 18 students]

Ryota Nishimura (room:IMC)

This theme aims at learning basics of web system and design through elementary programming using HTML, CSS, and
JavaScript.

W Them 7 (Applied Chemistry and Life Sciencel):(Spring semester 1 and 2 )

Basic Chemical Experiments[Capacity:about 10 students]

Akihiko Matsumoto, Naoki Haraguchi, Koki Nakagami(room:B1-104,81-302)

Experiments on theoretical/computational chemistry, inorganic chemistry, and organic chemistry will be conducted. The
glassblowing experiments will be conducted to acquire the basic glass blowing skills.

V¥ Theme 8 (Applied Chemistry and Life Sciencel):(Spring semester 1 and 2 )
Basic Experiments on Life Science[Capacity:about 10 students]
Terumichi Tanaka, Hirofumi Kurita (room: G-208)




This theme aims to learn the basic techniques in molecular biology experiments. Students will understand the fundamental
properties of biological macromolecules through experiments.

W Theme 9 (Architecture and civil engineering 1):(Spring semester 1)

Loading test of reinforced concrete beam

[Capacity:about 10 students]

Shotaro Nakada(The first class will be held at D-802.)

The purpose of this experiment is to learn about the production methods and structural characteristics of Reinforced
Concrete members through bending loading tests.

W Theme 10 (Architecture and civil engineering 2):(Spring semester 1)

Experiment on wave Experiment on density current

[Capacity:about 10 students]

Masaya Toyoda (The first class will be held at the building D.)

In this experiment, the relationship between wave period, wave speed , and water depth will be confirmed by measuring the
basic wave parameters. In addition, the students will confirm the changes in wave speed and wave height with changes in
water depth, and understand the basic theories and phenomena.

W Theme 11 (Architecture and civil engineering 3) : (Spring semester 2 )

Design and loading test of bridge structure model

[Capacity:about 10 students]

Yuji Takiuchi(room:A-207)

In this class, we construct a structural model using familiar materials and conduct load—bearing tests to understand its
material characteristics and structural mechanics, as well as the flow of forces in the structure.

W Theme 12 (Architecture and civil engineering 4): (Spring semester 2)

Measurement of thermal parameters and atmosphere in indoor and outdoor environments

[Capacity:about 10 students]

Masaki Tajima, Yasuhiro Shimazaki, Takayuki Tokairin(meeting place: D2-605)

In this class, by measuring physical elements such as temperature, humidity, wind speed and so on, students will learn about
the working of sensors and measuring instruments. Moreover, students will understand the relationship between physical
phenomena, internal and external environment, and thermal comfort.

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.
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To experience basic practical works of each program.

To learn how to handle, analyze, and express experimental data.

To understand the contents learned during the practical work scientifically.
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Undergraduate Program of Mechanical Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking subjects relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Electrical and Electronic Information Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Computer Science and Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Applied Chemistry and Life Science</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technology,management of technology (MOT), technology for a global environment and intellectual property; and
have the ability to utilize such knowledge

Undergraduate Program of Architecture and Civil Engineering</b>

(C) (Architecture and Building Science Course) Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.

(C) (Civil and Environmental Engineering Course)Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
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This subject gives the lecrute of fundamental theory of probability and statistics. This subject also covers concrete
calculation of probablity and statistics. Students learn the mathematical treatment of the theory of probability and statistics.
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This subject will give the following contents. Particularly this subject emphasizes the mathetatical aspects. Some assignments
will be given to students since the sufficient practices can not be taken in the class.

Week 01: One—dimensional data (1)

Week 02: One-dimensional data (2)

Week 03: Two—dimensional data

Week 04: Discrete probability (1)

Week 05: Discrete probability (2)

Week 06: Random variable and probaiblity distribution (1)
Week 07: Random variable and probaiblity distribution (2)
Week 08: Mid—term examination

Week 09: Sampling distribution (1)

Week 10: Sampling distribution (2)

Week 11: Statistical estimation (1)

Week 12: Statistical estimation (2)

Week 13: Statistical test (1)

Week 14: Statistical test (2)

Week 14: Bayesian statistics

Week 16: End-term examination

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.
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For students’ effective learning, students are encouraged to prepare for and review the lecture for around 60 minutes each,
by referring to the textbox etc.
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(1) Organizing data

- To be able to understand and create frequency distribution tables and histograms

— To be able to understand geometrically and mathematically and calculate representative values, variances and standard
deviations

— To be able to understand geometrically and mathematically and calculate correlation coefficients, regression lines and the
least squares method

(2) Probability

— To be able to understand trials and events

— To be able to understand the meaning and properties of probability

— To be able to understand and calculate conditional probabilities

— To be able to understand discrete and continuous random variables and probability distributions

— To be able to understand and calculate the mean and variance of random variables

— To be able to understand and utilize binomial distiributions, Poisson distributions and normal distributions, and these inter—
relationships

- To be able to understand and calculate the mean and variance of sums and products of random variables




(3) Estimation and test

— To be able to understand and calculate sample statistics and sample distributions

— To be able to understand point estimations and interval estimations

- To be able to understand and calculate the estimation of population means, population proportions and population variances
— To be able to understand statistical hypothesis tests

- To be able to understand and calculate tests for population means, population proportions and population variances

— To be able to understand the inter-relationship between interval estimations and tests
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[Evaluation method] The mid—term examination (50%) and the term examination (50%)

[Evaluation basis] Students who attend all classes and submit all assignments will be evaluated as follows:
S: Obtained average points of the exams, 90 or higher (out of 100 points).

A: Obtained average points of the exams, 80 or higher (out of 100 points).

B: Obtained average points of the exams, 70 or higher (out of 100 points).

C: Obtained average points of the exams, 60 or higher (out of 100 points).
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Undergraduate Program of Mechanical Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking subjects relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Architecture and Civil Engineering</b>

(C) (Architecture and Building Science Course) Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.

(C) (Civil and Environmental Engineering Course)Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
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probability, statistics, data analysis, math
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This course provides the basics of probability and statistics, which are used for understanding and analyzing characteristics
of data in various fields such as natural science and engineering.
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: 1D Data Analysis

Week2:
Week3:
Week4:
Weekb:
Week®6:
Week7:
Week8:
Week9:
Week10: Probabilistic distributions for statistical inference
Week11: Inferential statistics (1)

Week12: Inferential statistics (2)

Week13: Statistical test (1)

Week14: Statistical test (2)

Week15: Review of the course (second half)

Week16: Final exam

2D Data Analysis

Discrete probability distribution, conditional probability
Bayes’ theorem, random variable and probabilistic distribution
Properties of random variables, function of Random variables
Binomial distribution, Poisson distribution, normal distribution
Review of the course (first half)

Mid-term exam.

Inferential statistics and statistical test

In case of any changes to the course content and evaluation of achievement or
the class format, it will be informed via Google Classroom or KYOMU JOHO SYSTEM.

FE-EERE
BEOEBENETZEEE (90 HEE)THLEBIT, REDABRICOVWTENER TFE (90 HEE) LTSI L.

Students are encouraged to regularly review and prepare for the lecture using provided materials (for about 90 minutes each).
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While the textbook is written in Japanese, handouts will be provided in both Japanese and English.
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(1) To understand the basic definition of probability.

(2) To understand and perform calculations for discrete random variables and distributions.

(3) To derive and apply the notion of conditional probability and Bayes’ theorem.

(4) To understand and perform calculations for continuous random variables and distributions

(5) To understand important standard distributions.

(6) To understand and utilize the formulation of inferential statistics for data and model parameters.
(7) To understand and utilize the formulation of statistical tests.
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Evaluation is based on the exams (mid-term and final, 50% for each).

S: Obtained total points is 90 or higher (out of 100 points).

A: Obtained total points is 80 or higher (out of 100 points).

B: Obtained total points is 70 or higher (out of 100 points).

C: Obtained total points is 60 or higher (out of 100 points).
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Make an appointment beforehand by e—mail.
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Undergraduate Program of Electrical and Electronic Information Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Computer Science and Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Applied Chemistry and Life Science</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technology,management of technology (MOT), technology for a global environment and intellectual property; and
have the ability to utilize such knowledge
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probability, statistics, random variables, probability density function, distribution function, inferential statistics, statistical test.
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This is an introductory course that aims to help students build a technical vocabulary to better understand information and
communication technology (ICT), to provide a sense of background, history and origins of ICT, and to have students engage
with ICT in a series of hands—on exercises which will familiarize students with ICT.
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The topics expected to be covered in this course are generally listed weekly as follows.

Week 1: Course Introduction.

Week 2: File System.

Week 3: Collecting and Organizing Information.
Week 4: Numeral Systems and Digital Representation of Information.
Week 5: Logic Circuit.

Week 6: CPU.

Week 7: Computer Architecture.

Week 8: Operating Systems.

Week 9: Algorithm and Data Structure #1.
Week 10: Algorithm and Data Structure #2.
Week 11: Network #1.

Week 12: Network #2.

Week 13: Security #1.

Week 14: Security #2.

Week 15: Society and Data.

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via




Google Classroom or KYOMU JOHO SYSTEM.
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To prepare for the lecture and complete the assignments for around 90 minutes each.
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Students will be offered some course materials using Google Classroom.
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At the end of the course, students will:

1. be able to identify and describe the concept of information.

2. be able to identify and describe the key aspects of ICT.

3. be able to apply popular software applications to solve real world problems.
4. be able to identify and debate the societal issues.

FAROFMEECEMEER., BELR— NS OE S LU FmELE
FRREE 75%
LR—h 25%
LEROEETHREMIZEHET S,
S:90mLE A:80RLLE . B:70RLLE, C:60RLE,
Weighting:
Classwork 75%
Report 25%.
Grading scale:
90% and above S
80% — 89% A
70% — 79% B
60% — 69% C
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Undergraduate Program of Mechanical Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking subjects relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Electrical and Electronic Information Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Computer Science and Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Applied Chemistry and Life Science</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technology,management of technology (MOT), technology for a global environment and intellectual property; and
have the ability to utilize such knowledge

Undergraduate Program of Architecture and Civil Engineering</b>

Particularly-relevant item

(C) (Architecture and Building Science Course) Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
Particularly-relevant item

(C) (Civil and Environmental Engineering Course)Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
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Information processing, Security, Problem solving, Data Science, Information society, Information technology, Information and

communication technology.
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This is an introductory course that aims to help students build a technical vocabulary better to understand information and
communication technology (ICT), to provide a sense of background, history, and origins of ICT, and to have students engage
with ICT in a series of hands—on exercises which will familiarize students with ICT.
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The topics expected to be covered in this course are generally listed weekly as follows.

Week 1: Course Introduction.

Week 2: File System.

Week 3: Collecting and Organizing Information.
Week 4: Numeral Systems and Digital Representation of Information.
Week 5: Logic Circuit.

Week 6: CPU.

Week 7: Computer Architecture.

Week 8: Operating Systems.

Week 9: Algorithm and Data Structure #1.
Week 10: Algorithm and Data Structure #2.
Week 11: Network #1.

Week 12: Network #2.

Week 13: Security #1.

Week 14: Security #2.

Week 15: Society and Data.

In case of any changes to the course content, evaluation of achievement, or the class format, it will be informed via Google
Classroom or KYOMU JOHO SYSTEM.
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To prepare for the lecture and complete the assignments for around 90 minutes each.
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Students will be provided course materials via Google Classroom.
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At the end of the course, students will:

1. be able to identify and describe the concept of information.

2. be able to identify and describe the key aspects of ICT.

3. be able to apply popular software applications to solve real-world problems.

4. be able to identify and debate societal issues.
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Please visit my room during the 2nd period (10:30-12:00) on Tuesday. Questions by e—mail are always welcome.
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Undergraduate Program of Mechanical Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking subjects relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Electrical and Electronic Information Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Computer Science and Engineering</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technologyand technology for a global environment; and have the ability to utilize such knowledge
Undergraduate Program of Applied Chemistry and Life Science</b>

(C) Basic skills to scientifically understand technology and the ability to utilize such skills

Acquire basic knowledge about scientific technology through taking courses relating to mathematics, natural science,
information technology,management of technology (MOT), technology for a global environment and intellectual property; and
have the ability to utilize such knowledge

Undergraduate Program of Architecture and Civil Engineering</b>

Particularly-relevant item

(C) (Architecture and Building Science Course) Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
Particularly-relevant item

(C) (Civil and Environmental Engineering Course)Basic skills and applied skills to scientifically understand technology
Acquire basic knowledge about science to support technology; and have the ability to apply such knowledge.
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Information processing, Security, Problem solving, Data Science, Information society, Information technology, Information and
communication technology.
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(D To enhance transferable skills such as communication and coordination through collaboration with students from different

fields, as well as graduate students engaged in management or serving as teaching assistants.

@ To experience and acquire problem—-solving methods, as well as the “monozukuri” process, including goal setting, planning,

prototyping, effectiveness verification, and reflection / consideration.

@) To deepen the understanding of the significance of studying engineering and how the learning of specialized subjects is

practically useful, through the “monozukuri” project,

@ To develop a positive attitude toward “monozukuri” and gain confidence in it, through the experience of persistently

carrying tasks through as one’ s own,
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In response to the challenges (themes) presented by companies, teams composed of students from various fields work toward

finding solutions. Problem—solving does not remain limited to ideas and opinions; in principle, it involves engaging in

“monozukuri” (manufacturing/creative making), followed by effectiveness verification and reflection. Each team consists of




5-6 undergraduate students, together with 1-2 doctoral students serving as managers, and 1 teaching assistant (a master’
s course student). A total of 15 teams is planned. Through project activities, it becomes a collaborative learning environment
where the knowledge and perspectives of students from different fields and with diverse experiences are utilized and shared.
Prior to the project, a list of themes is disclosed, and team composition is organized by the faculty members based on
students’ preferences.

At the beginning of the course, an orientation will be conducted, along with fundamental lectures and exercises on problem—
solving methods, team management, and related topics. Subsequently, the teams proceed with their activities, clarifying the
issues of each theme, grasping the current situation, and discussing causes, countermeasures, and costs. Based on this, they
define development objectives, formulate development plans, carry out design, procure materials, produce prototypes, and
evaluate their effectiveness. Effectiveness evaluation involves collecting data, analyzing them, considering the findings, and
reflecting.

The teams present what discussions led to the prototype, whether the objectives were appropriate, whether it was successful
or not, and the reasons behind the outcomes, showing analyzed data, followed by discussion with all participants.

The plan is presented below as a guideline; however, regarding the team activities, it is acceptable to make appropriate
modifications in consultation with the doctoral students who are responsible for management, on the premise that the work
will be shaped to some extent by the time of the final presentation. In addition, each team’ s activities should be documented
as needed, for example by taking photographs.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and
exchange opinions.

(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

@ Goal Setting: Through discussions on the issues of each theme, understanding the current situation, examining why the
problems occur, and considering effective countermeasures, the image of a prototype to solve the problem, its target
performance, and the required technologies are clarified.

@,®) Design and Development Planning: Design the prototype. Specify the specifications and quantities of the materials,
components, sensors, and other items required to achieve the target performance, and estimate the costs. Proceed with
procurement. Establish a development plan including the prototype development schedule and the division of tasks for each
process.

®-© Prototyping: Advance the prototyping in accordance with the development plan. Adjust as necessary when changes
are required.

Effectiveness Evaluation: Evaluate the effectiveness of the prototype by collecting and analyzing data. In preparation for
the interim presentation, concisely organize each theme’s objectives, plans, progress, and issues in accordance with the
prescribed format.

@ Interim Presentation: Each team presents (8 minutes per team) on the objectives, plans, progress, and issues, followed by
discussion.

(12,09 Effectiveness Evaluation (continued): Evaluate the effectiveness of the prototype by collecting and analyzing data.
Adjust appropriately if improvements are needed.

Summary and Reflection of Activities: In preparation for the final presentation, organize each theme’ s overview of efforts
(objectives, planning and execution), prototype introduction, effectiveness evaluation, and considerations/reflections.

(D Final Presentation: Each team presents (10 minutes per team) an overview of their efforts based on the organized material,
including prototype introduction, effectiveness evaluation, and considerations/reflections, followed by discussion.
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Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—




language textbook.
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(D Teamwork Skills: Understanding the importance of teamwork, its rules, and proper etiquette, and being able to respect
others’ opinions as a member of a team while engaging in collaborative work and research through appropriate communication.
2 Ethical Awareness (Respect for Originality and Public Interest): Understanding the impacts and effects of technology on
society and the natural environment, and being able to act in a fundamental and responsible manner based on the
responsibilities that engineers bear toward society.

@ Communication Skills: Being able to listen to others’ opinions, convey one’ s own ideas using effective methods and
means of explanation, and facilitate smooth and constructive communication.

@ Information Gathering, Utilization, and Communication Skills: Being able to use ICT tools and documents for basic
information collection and information dissemination.

(B Problem Identification: Being able to grasp the current situation and the intended goals, identify issues within the gap
between them, understand the causal relationships and priorities of those issues, determine the primary root causes, and
propose appropriate actions for resolution.

® Creative Design Ability: Being able to design systems, components, and processes that meet complex engineering
challenges and demands.

@ Engineering Design Ability: Being able to devise design solutions that meet client requirements, and understanding the
necessity of verifying whether those solutions satisfy the specified requirements.
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(Under detailed consideration)

(D Process Evaluation of Activities (maximum score of 60): Self-evaluation, peer evaluation, evaluation by graduate students
in management roles, and evaluation by faculty, focusing on idea generation, coordination, activity promotion, contribution,
leadership, etc.).

(@ Prototype and Presentation Evaluation: Student, corporate, and faculty evaluations on idea generation, goal setting, level
of challenge, creativity, quality of the prototype, effectiveness verification results, considerations, and reflections.
Evaluation will be based on a total of 100 points (with the final comprehensive judgment made by the supervising faculty). In
principle, for those who attend each session, grades will be assigned as follows:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above
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After the final report, a signed questionnaire will be conducted regarding team management status, self—evaluation, team
evaluation, and opinions on this course. Be sure to complete and submit it.
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Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.
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Undergraduate Program of Mechanical Engineering</b>

(B) Sound ethics and social awareness as engineers

Be conscious of specialized and ethical responsibilities as engineers; and have the ability to set, solve and evaluate
technological issues in society

(D) Analytical ability, logical thinking, design skills and executive skills for technological sciences

Acquire knowledge about an expertise in technological science; and have the practical and creative skills to apply such
knowledge toproblem solving

(D1) Acquire knowledge of various disciplines underlying mechanical engineering, including mechanics, control, system
engineering, material engineering, manufacturing, processing and energy conversion; and have the practical and creativeskills
to apply such knowledge to problem solving

(D2) Have the ability to plan/perform experiments, to analyze data correctly, and to observe and explain things from the
viewpoint of technological science

(D3) Have design skills to understand practical issues and challenges that engineers experience and to solve various problems
from an engineering approach along with the ability to complete tasks under given restrictions

(G) Ability to work with a team

Have the ability to mutually understand the values of other team members and to contribute to goal achievement as a team
through individual contribution
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Monozukuri, project, practical training, project—based learning, engineering design, management
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(D To enhance transferable skills such as communication and coordination through collaboration with students from different
fields, as well as graduate students engaged in management or serving as teaching assistants.

@ To experience and acquire problem—-solving methods, as well as the “monozukuri” process, including goal setting, planning,
prototyping, effectiveness verification, and reflection / consideration.

@) To deepen the understanding of the significance of studying engineering and how the learning of specialized subjects is
practically useful, through the “monozukuri” project,

@ To develop a positive attitude toward “monozukuri” and gain confidence in it, through the experience of persistently
carrying tasks through as one’ s own,
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In response to the challenges (themes) presented by companies, teams composed of students from various fields work toward
finding solutions. Problem—solving does not remain limited to ideas and opinions; in principle, it involves engaging in




“monozukuri” (manufacturing/creative making), followed by effectiveness verification and reflection. Each team consists of
5-6 undergraduate students, together with 1-2 doctoral students serving as managers, and 1 teaching assistant (a master’
s course student). A total of 15 teams is planned. Through project activities, it becomes a collaborative learning environment
where the knowledge and perspectives of students from different fields and with diverse experiences are utilized and shared.
Prior to the project, a list of themes is disclosed, and team composition is organized by the faculty members based on
students’ preferences.

At the beginning of the course, an orientation will be conducted, along with fundamental lectures and exercises on problem—
solving methods, team management, and related topics. Subsequently, the teams proceed with their activities, clarifying the
issues of each theme, grasping the current situation, and discussing causes, countermeasures, and costs. Based on this, they
define development objectives, formulate development plans, carry out design, procure materials, produce prototypes, and
evaluate their effectiveness. Effectiveness evaluation involves collecting data, analyzing them, considering the findings, and
reflecting.

The teams present what discussions led to the prototype, whether the objectives were appropriate, whether it was successful
or not, and the reasons behind the outcomes, showing analyzed data, followed by discussion with all participants.

The plan is presented below as a guideline; however, regarding the team activities, it is acceptable to make appropriate
modifications in consultation with the doctoral students who are responsible for management, on the premise that the work
will be shaped to some extent by the time of the final presentation. In addition, each team’ s activities should be documented
as needed, for example by taking photographs.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and
exchange opinions.

(@Basic education and practice: Following introductory lectures on problem—-solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

) Goal Setting: Through discussions on the issues of each theme, understanding the current situation, examining why the
problems occur, and considering effective countermeasures, the image of a prototype to solve the problem, its target
performance, and the required technologies are clarified.

@,®) Design and Development Planning: Design the prototype. Specify the specifications and quantities of the materials,
components, sensors, and other items required to achieve the target performance, and estimate the costs. Proceed with
procurement. Establish a development plan including the prototype development schedule and the division of tasks for each
process.

®-©@ Prototyping: Advance the prototyping in accordance with the development plan. Adjust as necessary when changes
are required.

Effectiveness Evaluation: Evaluate the effectiveness of the prototype by collecting and analyzing data. In preparation for
the interim presentation, concisely organize each theme’s objectives, plans, progress, and issues in accordance with the
prescribed format.

@ Interim Presentation: Each team presents (8 minutes per team) on the objectives, plans, progress, and issues, followed by
discussion.

(12,09 Effectiveness Evaluation (continued): Evaluate the effectiveness of the prototype by collecting and analyzing data.
Adjust appropriately if improvements are needed.

Summary and Reflection of Activities: In preparation for the final presentation, organize each theme’ s overview of efforts
(objectives, planning and execution), prototype introduction, effectiveness evaluation, and considerations/reflections.

( Final Presentation: Each team presents (10 minutes per team) an overview of their efforts based on the organized material,
including prototype introduction, effectiveness evaluation, and considerations/reflections, followed by discussion.
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Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.
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(D Teamwork Skills: Understanding the importance of teamwork, its rules, and proper etiquette, and being able to respect
others’ opinions as a member of a team while engaging in collaborative work and research through appropriate communication.
@ Ethical Awareness (Respect for Originality and Public Interest): Understanding the impacts and effects of technology on
society and the natural environment, and being able to act in a fundamental and responsible manner based on the
responsibilities that engineers bear toward society.

@ Communication Skills: Being able to listen to others’ opinions, convey one’ s own ideas using effective methods and
means of explanation, and facilitate smooth and constructive communication.

@ Information Gathering, Utilization, and Communication Skills: Being able to use ICT tools and documents for basic
information collection and information dissemination.

(B Problem Identification: Being able to grasp the current situation and the intended goals, identify issues within the gap
between them, understand the causal relationships and priorities of those issues, determine the primary root causes, and
propose appropriate actions for resolution.

® Creative Design Ability: Being able to design systems, components, and processes that meet complex engineering
challenges and demands.

@ Engineering Design Ability: Being able to devise design solutions that meet client requirements, and understanding the
necessity of verifying whether those solutions satisfy the specified requirements.
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(Under detailed consideration)

(D Process Evaluation of Activities (maximum score of 60): Self-evaluation, peer evaluation, evaluation by graduate students
in management roles, and evaluation by faculty, focusing on idea generation, coordination, activity promotion, contribution,
leadership, etc.).

(@ Prototype and Presentation Evaluation: Student, corporate, and faculty evaluations on idea generation, goal setting, level
of challenge, creativity, quality of the prototype, effectiveness verification results, considerations, and reflections.
Evaluation will be based on a total of 100 points (with the final comprehensive judgment made by the supervising faculty). In
principle, for those who attend each session, grades will be assigned as follows:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above
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After the final report, a signed questionnaire will be conducted regarding team management status, self—evaluation, team
evaluation, and opinions on this course. Be sure to complete and submit it.
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Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.
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(B) Sound ethics and social awareness as engineers

Be conscious of specialized and ethical responsibilities as engineers; and have the ability to set, solve and evaluate technical
issues in society

(D) Analytical ability, logical thinking, design skills and executive skills for technological sciences

Acquire knowledge about an expertise in technological science; and have the practical and creative skills to apply such
knowledge toproblem solving

(D1) Acquire knowledge in various disciplines underlying electrical and electronic information engineering, including physics,
chemistry, electric/electronic circuits, control, system engineering, material engineering, energy conversionenergy conversion
engineering as well as information and communication; and have the practical and creative skills to apply such knowledge to
problem solving

(D2) Have the ability to plan/perform experiments, to analyze data correctly, and to consider and explain things from the
viewpoint of technological science

(D3) Have design skills to understand practical issues and challenges that engineers experience and to solve various problems
from an engineering approach along with the ability to complete tasks under given restrictions

(G) Ability to work with a team

Have the ability to respect the values of each team member and to contribute to goal achievement as a team through working
in a coordinated manner
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(D To enhance transferable skills such as communication and coordination through collaboration with students from different

fields, as well as graduate students engaged in management or serving as teaching assistants.

@ To experience and acquire problem—solving methods, as well as the “monozukuri” process, including goal setting, planning,

prototyping, effectiveness verification, and reflection / consideration.

@) To deepen the understanding of the significance of studying engineering and how the learning of specialized subjects is

practically useful, through the “monozukuri” project,

@ To develop a positive attitude toward “monozukuri” and gain confidence in it, through the experience of persistently

carrying tasks through as one’ s own,
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In response to the challenges (themes) presented by companies, teams composed of students from various fields work toward

finding solutions. Problem—solving does not remain limited to ideas and opinions; in principle, it involves engaging in

“monozukuri” (manufacturing/creative making), followed by effectiveness verification and reflection. Each team consists of




5-6 undergraduate students, together with 1-2 doctoral students serving as managers, and 1 teaching assistant (a master’
s course student). A total of 15 teams is planned. Through project activities, it becomes a collaborative learning environment
where the knowledge and perspectives of students from different fields and with diverse experiences are utilized and shared.
Prior to the project, a list of themes is disclosed, and team composition is organized by the faculty members based on
students’ preferences.

At the beginning of the course, an orientation will be conducted, along with fundamental lectures and exercises on problem—
solving methods, team management, and related topics. Subsequently, the teams proceed with their activities, clarifying the
issues of each theme, grasping the current situation, and discussing causes, countermeasures, and costs. Based on this, they
define development objectives, formulate development plans, carry out design, procure materials, produce prototypes, and
evaluate their effectiveness. Effectiveness evaluation involves collecting data, analyzing them, considering the findings, and
reflecting.

The teams present what discussions led to the prototype, whether the objectives were appropriate, whether it was successful
or not, and the reasons behind the outcomes, showing analyzed data, followed by discussion with all participants.

The plan is presented below as a guideline; however, regarding the team activities, it is acceptable to make appropriate
modifications in consultation with the doctoral students who are responsible for management, on the premise that the work
will be shaped to some extent by the time of the final presentation. In addition, each team’ s activities should be documented
as needed, for example by taking photographs.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and
exchange opinions.

(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

@ Goal Setting: Through discussions on the issues of each theme, understanding the current situation, examining why the
problems occur, and considering effective countermeasures, the image of a prototype to solve the problem, its target
performance, and the required technologies are clarified.

@,®) Design and Development Planning: Design the prototype. Specify the specifications and quantities of the materials,
components, sensors, and other items required to achieve the target performance, and estimate the costs. Proceed with
procurement. Establish a development plan including the prototype development schedule and the division of tasks for each
process.

®-© Prototyping: Advance the prototyping in accordance with the development plan. Adjust as necessary when changes
are required.

Effectiveness Evaluation: Evaluate the effectiveness of the prototype by collecting and analyzing data. In preparation for
the interim presentation, concisely organize each theme’s objectives, plans, progress, and issues in accordance with the
prescribed format.

@ Interim Presentation: Each team presents (8 minutes per team) on the objectives, plans, progress, and issues, followed by
discussion.

(12,09 Effectiveness Evaluation (continued): Evaluate the effectiveness of the prototype by collecting and analyzing data.
Adjust appropriately if improvements are needed.

Summary and Reflection of Activities: In preparation for the final presentation, organize each theme’ s overview of efforts
(objectives, planning and execution), prototype introduction, effectiveness evaluation, and considerations/reflections.

(D Final Presentation: Each team presents (10 minutes per team) an overview of their efforts based on the organized material,
including prototype introduction, effectiveness evaluation, and considerations/reflections, followed by discussion.
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Review the textbook in advance.

&R E
IS
N/A
HHE1 B2 TESIIMI R DAV RDERIMNEHNEEZIZDL | ISBN 978-4-04-
N 605082-3
EE% BBEAEE | HikR#t | KADOKAWA HIRE 2021
BHEE2 g2 THAVERE 20: NELHBEEZ BRI ISBN 978-4-09-
825440-8.
£E54 WA, B, 1975- K | MR INFEE R 2023
N ES
HHES -4 Design thinking in the classroom : easy-to-use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student
=E4 David Lee | HiBR#t | Ulysses Press HRE 2018
BHECHTIHEREE

HAZZEIFEFBREFOLAREQC M), REOAHFET2EFFEOHEREN M.

Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—




language textbook.
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(D Teamwork Skills: Understanding the importance of teamwork, its rules, and proper etiquette, and being able to respect
others’ opinions as a member of a team while engaging in collaborative work and research through appropriate communication.
2 Ethical Awareness (Respect for Originality and Public Interest): Understanding the impacts and effects of technology on
society and the natural environment, and being able to act in a fundamental and responsible manner based on the
responsibilities that engineers bear toward society.

@ Communication Skills: Being able to listen to others’ opinions, convey one’ s own ideas using effective methods and
means of explanation, and facilitate smooth and constructive communication.

@ Information Gathering, Utilization, and Communication Skills: Being able to use ICT tools and documents for basic
information collection and information dissemination.

(B Problem Identification: Being able to grasp the current situation and the intended goals, identify issues within the gap
between them, understand the causal relationships and priorities of those issues, determine the primary root causes, and
propose appropriate actions for resolution.

® Creative Design Ability: Being able to design systems, components, and processes that meet complex engineering
challenges and demands.

@ Engineering Design Ability: Being able to devise design solutions that meet client requirements, and understanding the
necessity of verifying whether those solutions satisfy the specified requirements.
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(Under detailed consideration)

(D Process Evaluation of Activities (maximum score of 60): Self-evaluation, peer evaluation, evaluation by graduate students
in management roles, and evaluation by faculty, focusing on idea generation, coordination, activity promotion, contribution,
leadership, etc.).

(@ Prototype and Presentation Evaluation: Student, corporate, and faculty evaluations on idea generation, goal setting, level
of challenge, creativity, quality of the prototype, effectiveness verification results, considerations, and reflections.
Evaluation will be based on a total of 100 points (with the final comprehensive judgment made by the supervising faculty). In
principle, for those who attend each session, grades will be assigned as follows:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above
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After the final report, a signed questionnaire will be conducted regarding team management status, self—evaluation, team
evaluation, and opinions on this course. Be sure to complete and submit it.
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Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.
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(B) Sound ethics and social awareness as engineers

Be conscious of specialized and ethical responsibilities as engineers; and have the ability to set, solve and evaluate technical
issues in society

(D) Analytical ability, logical thinking, design skills and executive skills for technological sciences

Acquire knowledge about an expertise in technological science; and have the practical and creative skills to apply such
knowledge toproblem solving

(D1) Acquire knowledge in various disciplines underlying computer science and engineering, including mathematics, data
structure and algorithm, computer architecture, programming, and information network; and have the practical and
creativeskills to apply such knowledge to problem solving

(D2) Have the ability to plan/perform experiments, to analyze data correctly, and to consider and explain things from the
viewpoint of technological science

(D3) Have design skills to understand practical issues and challenges that engineers experience and to solve various problems
from an engineering approach along with the ability to complete tasks under given restrictions

(G) Ability to work with a team

Have the ability to understand what to do and what other people should do when working with others in a coordinated manner
and to implement them or take actions
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(D To enhance transferable skills such as communication and coordination through collaboration with students from different
fields, as well as graduate students engaged in management or serving as teaching assistants.

@ To experience and acquire problem—-solving methods, as well as the “monozukuri” process, including goal setting, planning,
prototyping, effectiveness verification, and reflection / consideration.

@) To deepen the understanding of the significance of studying engineering and how the learning of specialized subjects is
practically useful, through the “monozukuri” project,

@ To develop a positive attitude toward “monozukuri” and gain confidence in it, through the experience of persistently
carrying tasks through as one’ s own,
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In response to the challenges (themes) presented by companies, teams composed of students from various fields work toward
finding solutions. Problem—solving does not remain limited to ideas and opinions; in principle, it involves engaging in




“monozukuri” (manufacturing/creative making), followed by effectiveness verification and reflection. Each team consists of
5-6 undergraduate students, together with 1-2 doctoral students serving as managers, and 1 teaching assistant (a master’
s course student). A total of 15 teams is planned. Through project activities, it becomes a collaborative learning environment
where the knowledge and perspectives of students from different fields and with diverse experiences are utilized and shared.
Prior to the project, a list of themes is disclosed, and team composition is organized by the faculty members based on
students’ preferences.

At the beginning of the course, an orientation will be conducted, along with fundamental lectures and exercises on problem—
solving methods, team management, and related topics. Subsequently, the teams proceed with their activities, clarifying the
issues of each theme, grasping the current situation, and discussing causes, countermeasures, and costs. Based on this, they
define development objectives, formulate development plans, carry out design, procure materials, produce prototypes, and
evaluate their effectiveness. Effectiveness evaluation involves collecting data, analyzing them, considering the findings, and
reflecting.

The teams present what discussions led to the prototype, whether the objectives were appropriate, whether it was successful
or not, and the reasons behind the outcomes, showing analyzed data, followed by discussion with all participants.

The plan is presented below as a guideline; however, regarding the team activities, it is acceptable to make appropriate
modifications in consultation with the doctoral students who are responsible for management, on the premise that the work
will be shaped to some extent by the time of the final presentation. In addition, each team’ s activities should be documented
as needed, for example by taking photographs.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and
exchange opinions.

(@Basic education and practice: Following introductory lectures on problem—-solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

) Goal Setting: Through discussions on the issues of each theme, understanding the current situation, examining why the
problems occur, and considering effective countermeasures, the image of a prototype to solve the problem, its target
performance, and the required technologies are clarified.

@,®) Design and Development Planning: Design the prototype. Specify the specifications and quantities of the materials,
components, sensors, and other items required to achieve the target performance, and estimate the costs. Proceed with
procurement. Establish a development plan including the prototype development schedule and the division of tasks for each
process.

®-©@ Prototyping: Advance the prototyping in accordance with the development plan. Adjust as necessary when changes
are required.

Effectiveness Evaluation: Evaluate the effectiveness of the prototype by collecting and analyzing data. In preparation for
the interim presentation, concisely organize each theme’s objectives, plans, progress, and issues in accordance with the
prescribed format.

@ Interim Presentation: Each team presents (8 minutes per team) on the objectives, plans, progress, and issues, followed by
discussion.

(12,09 Effectiveness Evaluation (continued): Evaluate the effectiveness of the prototype by collecting and analyzing data.
Adjust appropriately if improvements are needed.

Summary and Reflection of Activities: In preparation for the final presentation, organize each theme’ s overview of efforts
(objectives, planning and execution), prototype introduction, effectiveness evaluation, and considerations/reflections.

( Final Presentation: Each team presents (10 minutes per team) an overview of their efforts based on the organized material,
including prototype introduction, effectiveness evaluation, and considerations/reflections, followed by discussion.

FE-#HEANE
EFICHBECBTELTHLCE,

Review the textbook in advance.

&R E
HIZL
N/A
HEEA g2 TADIHOMIRCAVIDERAEAWNEEHIZDC | ISBN 978-4-04-
N 605082-3
EES FHERRE | tEE# | KADOKAWA HfR4E 2021
HHE2 = THAVERE 20 NELHBEEZ BRI ISBN 978-4-09-
825440-8.
EEA R, B, 1975- 42 | HikRAE INFEE Hi kRS 2023
N ES
=3 =22 Design thinking in the classroom : easy—to—use | ISBN 978-
teaching tools to foster creativity, encourage 1612438016
innovation and unleash potential in every student
EER David Lee | H gt | Ulysses Press HiRE 2018
YREICEATHHMERE

HAZEZFEIFEFBREFOLXREQC M), REOAHFEIFEFFEFEOEREN M)




Students who speak Japanese use the two Japanese textbooks. Students who speak only English use the one English—
language textbook.
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(D Teamwork Skills: Understanding the importance of teamwork, its rules, and proper etiquette, and being able to respect
others’ opinions as a member of a team while engaging in collaborative work and research through appropriate communication.
@ Ethical Awareness (Respect for Originality and Public Interest): Understanding the impacts and effects of technology on
society and the natural environment, and being able to act in a fundamental and responsible manner based on the
responsibilities that engineers bear toward society.

@ Communication Skills: Being able to listen to others’ opinions, convey one’ s own ideas using effective methods and
means of explanation, and facilitate smooth and constructive communication.

@ Information Gathering, Utilization, and Communication Skills: Being able to use ICT tools and documents for basic
information collection and information dissemination.

(B Problem Identification: Being able to grasp the current situation and the intended goals, identify issues within the gap
between them, understand the causal relationships and priorities of those issues, determine the primary root causes, and
propose appropriate actions for resolution.

® Creative Design Ability: Being able to design systems, components, and processes that meet complex engineering
challenges and demands.

@ Engineering Design Ability: Being able to devise design solutions that meet client requirements, and understanding the
necessity of verifying whether those solutions satisfy the specified requirements.
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(Under detailed consideration)

(D Process Evaluation of Activities (maximum score of 60): Self-evaluation, peer evaluation, evaluation by graduate students
in management roles, and evaluation by faculty, focusing on idea generation, coordination, activity promotion, contribution,
leadership, etc.).

(@ Prototype and Presentation Evaluation: Student, corporate, and faculty evaluations on idea generation, goal setting, level
of challenge, creativity, quality of the prototype, effectiveness verification results, considerations, and reflections.
Evaluation will be based on a total of 100 points (with the final comprehensive judgment made by the supervising faculty). In
principle, for those who attend each session, grades will be assigned as follows:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above
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None during exam period
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After the final report, a signed questionnaire will be conducted regarding team management status, self—evaluation, team
evaluation, and opinions on this course. Be sure to complete and submit it.
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Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.
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(B) Sound ethics and social awareness as engineers

Be conscious of specialized and ethical responsibilities as engineers; and have the ability to set, solve and evaluate technical
issues in society

(D) Analytical ability, logical thinking, design skills and executive skills for technological sciences

Acquire knowledge about an expertise in technological science; and have the practical and creative skills to apply such
knowledge toproblem solving

(D4) Have the ability to plan/perform experiments, to analyze data correctly, and to consider and explain things from the
viewpoint of technological science

(D5) Have design skills to understand practical issues and challenges that engineers experience and to solve various problems
from an engineering approach along with the ability to complete tasks under given restrictions

(G) Ability to work as a team

Have the ability to complete projects while being aware or the roles to play as a team member and performing one’s own
duties in cooperation with those around oneself
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Monozukuri, project, practical training, project—based learning, engineering design, management
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(D To enhance transferable skills such as communication and coordination through collaboration with students from different

fields, as well as graduate students engaged in management or serving as teaching assistants.

@ To experience and acquire problem—solving methods, as well as the “monozukuri” process, including goal setting, planning,

prototyping, effectiveness verification, and reflection / consideration.

@) To deepen the understanding of the significance of studying engineering and how the learning of specialized subjects is

practically useful, through the “monozukuri” project,

@ To develop a positive attitude toward “monozukuri” and gain confidence in it, through the experience of persistently

carrying tasks through as one’ s own,
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In response to the challenges (themes) presented by companies, teams composed of students from various fields work toward

finding solutions. Problem—solving does not remain limited to ideas and opinions; in principle, it involves engaging in

“monozukuri” (manufacturing/creative making), followed by effectiveness verification and reflection. Each team consists of




5-6 undergraduate students, together with 1-2 doctoral students serving as managers, and 1 teaching assistant (a master’
s course student). A total of 15 teams is planned. Through project activities, it becomes a collaborative learning environment
where the knowledge and perspectives of students from different fields and with diverse experiences are utilized and shared.
Prior to the project, a list of themes is disclosed, and team composition is organized by the faculty members based on
students’ preferences.

At the beginning of the course, an orientation will be conducted, along with fundamental lectures and exercises on problem—
solving methods, team management, and related topics. Subsequently, the teams proceed with their activities, clarifying the
issues of each theme, grasping the current situation, and discussing causes, countermeasures, and costs. Based on this, they
define development objectives, formulate development plans, carry out design, procure materials, produce prototypes, and
evaluate their effectiveness. Effectiveness evaluation involves collecting data, analyzing them, considering the findings, and
reflecting.

The teams present what discussions led to the prototype, whether the objectives were appropriate, whether it was successful
or not, and the reasons behind the outcomes, showing analyzed data, followed by discussion with all participants.

The plan is presented below as a guideline; however, regarding the team activities, it is acceptable to make appropriate
modifications in consultation with the doctoral students who are responsible for management, on the premise that the work
will be shaped to some extent by the time of the final presentation. In addition, each team’ s activities should be documented
as needed, for example by taking photographs.

(D Orientation: An overview of the list of themes, team composition and roles, and guidance on project procedures as a team.
Each team will conduct self-introductions, present individual strengths, explain the reasons for selecting their theme, and
exchange opinions.

(@Basic education and practice: Following introductory lectures on problem—solving and improvement processes, as well as
engineering design, each group will tackle simple exercises and make presentations.

@ Goal Setting: Through discussions on the issues of each theme, understanding the current situation, examining why the
problems occur, and considering effective countermeasures, the image of a prototype to solve the problem, its target
performance, and the required technologies are clarified.

@,® Design and Development Planning: Design the prototype. Specify the specifications and quantities of the materials,
components, sensors, and other items required to achieve the target performance, and estimate the costs. Proceed with
procurement. Establish a development plan including the prototype development schedule and the division of tasks for each
process.

®-© Prototyping: Advance the prototyping in accordance with the development plan. Adjust as necessary when changes
are required.

Effectiveness Evaluation: Evaluate the effectiveness of the prototype by collecting and analyzing data. In preparation for
the interim presentation, concisely organize each theme’s objectives, plans, progress, and issues in accordance with the
prescribed format.

@ Interim Presentation: Each team presents (8 minutes per team) on the objectives, plans, progress, and issues, followed by
discussion.

(12,09 Effectiveness Evaluation (continued): Evaluate the effectiveness of the prototype by collecting and analyzing data.
Adjust appropriately if improvements are needed.

Summary and Reflection of Activities: In preparation for the final presentation, organize each theme’ s overview of efforts
(objectives, planning and execution), prototype introduction, effectiveness evaluation, and considerations/reflections.

@ Final Presentation: Each team presents (10 minutes per team) an overview of their efforts based on the organized material,
including prototype introduction, effectiveness evaluation, and considerations/reflections, followed by discussion.
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(D Teamwork Skills: Understanding the importance of teamwork, its rules, and proper etiquette, and being able to respect
others’ opinions as a member of a team while engaging in collaborative work and research through appropriate communication.
2 Ethical Awareness (Respect for Originality and Public Interest): Understanding the impacts and effects of technology on
society and the natural environment, and being able to act in a fundamental and responsible manner based on the
responsibilities that engineers bear toward society.

@ Communication Skills: Being able to listen to others’ opinions, convey one’ s own ideas using effective methods and
means of explanation, and facilitate smooth and constructive communication.

@ Information Gathering, Utilization, and Communication Skills: Being able to use ICT tools and documents for basic
information collection and information dissemination.

(B Problem Identification: Being able to grasp the current situation and the intended goals, identify issues within the gap
between them, understand the causal relationships and priorities of those issues, determine the primary root causes, and
propose appropriate actions for resolution.

® Creative Design Ability: Being able to design systems, components, and processes that meet complex engineering
challenges and demands.

@ Engineering Design Ability: Being able to devise design solutions that meet client requirements, and understanding the
necessity of verifying whether those solutions satisfy the specified requirements.
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(Under detailed consideration)

(D Process Evaluation of Activities (maximum score of 60): Self-evaluation, peer evaluation, evaluation by graduate students
in management roles, and evaluation by faculty, focusing on idea generation, coordination, activity promotion, contribution,
leadership, etc.).

(@ Prototype and Presentation Evaluation: Student, corporate, and faculty evaluations on idea generation, goal setting, level
of challenge, creativity, quality of the prototype, effectiveness verification results, considerations, and reflections.
Evaluation will be based on a total of 100 points (with the final comprehensive judgment made by the supervising faculty). In
principle, for those who attend each session, grades will be assigned as follows:

Grade S: 90 points or above, Grade A: 80 points or above, Grade B: 70 points or above, Grade C: 60 points or above
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After the final report, a signed questionnaire will be conducted regarding team management status, self—evaluation, team
evaluation, and opinions on this course. Be sure to complete and submit it.
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Monday to Friday, 10:00-17:00. Please, if possible, inform us beforehand of your visit via email.

FE-YHINZAREORE

(B)[(BEI—X)JEMELLTOELMAEE M

EERM-AEN - FEMARTELLTORESH-REBENEEZEEL, BITMREEMERT IENEFITDOT TS,
(D) [BEa—R)EMiERET 20 A, HRENEEH THAUH RTH
BEIFOEMRMICETIMEBEEEL, ThoEMBMARICICATESEBRMN-BIEMNENEEIZDITTNS,
ONBESFOEMMMBICMZ, HEEBR TP OA - HEHEOMBEEEL, REOEEEEYICRHET LR
12, 24, ZEHEOREBRUFHESL, FIHNEHEEEL, RERICHT CRIEMNICRE - IENTELT AU
HEEIZDIF TS,

DOBRENFICHTIEH LORMBEEEREL, HENBERTIHNEHOTT, F—LOPTHAR-HEL, STEIEBEE
EOTEYICH G TED IR AVMENEFIZDIFT TV,

(B) [#E&£BI—R]FKMEELLTOELIMBER LTS

EERMN-AEN - FENARTELLTORESH-REBENEEZEEL, BITMREEMERT IENEFITDT TS,

D) [HEEBI—X]EMERPETIOMA, RENBEEH, THAUH, 2TH
HEERSFOEMRMICETIHHBEEBL, ThoERBERRISICATESZREBMN -AIEMEENEEIZDOT TS,
DIREEBTEZOEHEMMBICMAT, BEEPHFOFEMAMBOA - HEHZOMBEEEL, BlEHERIBELCGEREE
B3R, BT, BRI DIEDTESTHAU HEATHRIEMBHIBLLTOREEFIZDIT TS,

(DA EEBTZ(CEAHAELENEMMMSEEEL, EFLOMBELERL, SIHEHO T TEYICHGTESTRIA
UrNEBTIEBMEMELLTOREEZEITDOT TS,

DU EEBTRICRETIEBICHLT, EHOAVN—THERSN=F—LTRYMEH, F—LELTEBEEMT S
LD TELZRBMEIEMRNTELLTOREEFSITDT TS,

(B) (Architecture and Building Science Course) Sound ethics and social awareness as engineers

Be conscious of social and ethical responsibilities as practical and creative engineers taking a leading role; and have the
ability to solve scientific issues

(D) (Architecture and Building Science Course) Analytical ability, logical thinking, design skills and executive skills for
technological sciences

(D7) Acquire knowledge about infrastructure engineering, humanities and social science along with specialized knowledge
about architecture; appropriately understand actual problems and identify constraints through collaboration and discussion
among students and faculty; and have design skills to creatively make plans and policies to find the optimal solution.

(D8) Understand practical problems in the field of architecture; and have management skills to coordinate and collaborate
in a team under the constraints demanded by society and to properly respond to problems, for instance through modifying
plans.

(B) (Civil and Environmental Engineering Course) Sound ethics and social awareness as engineers

Be conscious of specialized and ethical responsibilities as engineers; and have the abilities to set, solve and evaluate technical
issues in society.

(D) (Civil and Environmental Engineering Course) Analytical ability, logical thinking, design skills and executive skills for
technological sciences

(D3)Acquire specialized knowledge about architecture and knowledge about humanities and social science along with
specialized knowledge about infrastructure engineering; and have the grounding as creative engineers with design skills to
search for, organize and solve problems in a creative way.

(D4) Have grounding as practical engineers with management skills to learn wide range of expertise, to understand practical
problems concerning infrastructure engineering and to properly respond under constraints.

(D5) Have grounding as practical and creative engineers, who can work on problems relating to infrastructure engineering
and attain goals with other team members.




F—J—FK
E0 Y, FAD YN BE PBL. TV DT YL - THAL  IRTAUE
Monozukuri, project, practical training, project—based learning, engineering design, management
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