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The Advanced Education Outreach Lab (AEO) at the University of Tokyo's Research Center for Advanced Science and
Technology is a one-stop function primarily supporting the next generation's development up to high school. Focusing

on inquiry-based learning and STEAM education, it connects university resources with schools and local governments.

Through collaboration across diverse academic disciplines, AEO offers unique, interdisciplinary education programs, co-

created with educational institutions. As it engages in diverse practices, AEO strives to develop a reciprocal, sustainable,

and evolving model of inquiry and STEAM education for all stakeholders involved.
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Throughout the year, AEO implements various programs under four main categories: supporting educational reform in
collaboration with municipalities, independently organizing inquiry-based and STEAM education programs, welcoming
study tours to our laboratories from schools and municipalities both domestically and internationally, and initiatives for
the societal challenge such as gender-gap in science and technology fi elds. In the fiscal year 2024, around 1300 students
and teachers from 104 schools or organizations nationwide participated in these initiatives. The programs were
implemented by the cooperation of 34 faculty members in RCAST and 24 university student members from our team.
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Since the 2019 academic year, RCAST has maintained a partnership agreement with the Tokyo Metropolitan Board of
Education. In particular, we have been providing continuous support since the planning phase in FY2021 for the
development of an advanced and pioneering educational system from the perspective of interdisciplinary integration, at
the newly established Innovative Science and Mathematics course at Tokyo Metropolitan Tachikawa Senior High
School—the first of its kind among Tokyo metropolitan high schools, launched in FY2022.
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Based on the partnership between RCAST and Yamaguchi Prefecture, AEO has conducted high school programs since
2023. In 2024, sessions on regional issues and future society were held in August and September, followed by a medical-
focused program in October. Activities included lectures by RCAST faculty, design workshops, and RNA extraction
experiments led by researchers and Student Affiliates. Students gained hands-on experience and reflected on research
processes. Post-program surveys highlighted shifts in awareness and deeper learning. Based on this initiative, a four-
minute video was created to convey the appeal of university research to a wider audience of high school students.
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The “Future Pioneers Series” part of AEO’s 2024 initiatives, aimed to inspire middle and high school students through
educational videos. With a focus on fostering research skills and curiosity, the series addressed challenges in inquiry-
based learning, such as setting tasks and generating solutions. Featuring university researchers and graduate students,
the program highlighted research mindset essentials: topic selection, idea generation, and overcoming obstacles. Through
panel discussions, researchers shared experiences, including setbacks and discoveries, showcasing the depth and

excitement of research.
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Participants appreciated the program for teaching the importance of reviewing prior research and understanding how
researchers face challenges and overcome obstacles. The series provided practical guidance for inquiry-based learning
and offered a realistic view of research life. While inquiry activities are encouraged in schools, teaching methods remain
unclear, often frustrating students. By sharing personal experiences, researchers offered valuable support. Involving high
school students in the final session highlighted the program’s effectiveness in fostering motivation and supporting
exploration among young learners.
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The "High School Researcher" program supports junior and senior high school students with a strong desire to pursue
independent research. AEO Student Affiliates serve as mentors for guidance, while RCAST faculty provide access to lab
environments when relevant. In 2024, the program included a summer session, two office hours, and a final presentation
in March. Five students completed all activities, with two receiving awards for excellence. Participants highlighted the
program's strong support and the excitement of conducting research. For 2025, the program will improve matching and
operations based on this year’s feedback.
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The Research Tour is conducted in response to the requests of schools and local governments to provide high school
students with the opportunities to experience university-level research. The tour includes a campus tour and an overview
of RCAST, a lecture by researchers with a Q&A session, a laboratory tour, interaction with student affiliates, and a
feedback survey. AEO places particular emphasis on the dialogue with high school students, striving to create comfortable
atmosphere for conversation. AEO aims to enhance the interests and curiosity of students and help them realize their own
potential by immersing them in a research environment.
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From the feedback survey results, the most notable feedback highlights satisfaction with experiencing university-level
research and having the opportunity to interact with graduate students. What student affiliates most often feel when
involved in the Research Tour is the strong desire of high school students to learn about research and university life, as
demonstrated through their active questioning and note-taking. Additionally, student affiliates find it rewarding to share
their own experience of research and carrier decisions. They are also learning by lecture from researchers in different

fields, as the tour is the valuable opportunity for them.
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AEOQ's "After-School Talk" event series aims to inspire junior and senior high school girls to pursue STEM by connecting
them with diverse role models. Held in a hybrid format, the recent event at the University of Tokyo’s Komaba II Research
Campus included a lecture session where speakers shared their experiences in STEM fields, followed by group
discussions and individual consultations. Topics ranged from university life to research careers, with speakers offering
guidance and personal insights. This event provided valuable opportunities for young women to explore STEM pathways
and receive direct advice from experienced students and researchers.
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Participants appreciated the ease of joining online and the opportunity to ask many questions in small group discussions.
They also valued hearing others' questions and responses, which helped them clarify their future paths. The event was
successfully organized with the support of AEO members, offering participants a meaningful experience. A new segment,
"A Day in the Life of a University Student," was introduced to give participants a realistic view of university life, which

increased their interest and expectations for their future studies.
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Graduate students from diverse laboratories form “Student Affiliates” who drive our outreach efforts. By drawing on their
closer perspective to high school audiences, they design engaging science activities, sharpen their communication skills,
and cultivate valuable non-cognitive abilities often hidden in typical research settings. This year, Affiliates significantly
increased their autonomy—Ieading research tours, after-school talks, and the Advanced Youth Academy entirely on their
own—demonstrating true leadership, teamwork, and adaptability. Alumni participation also grew, creating cross-
generational ties through weekend events and teaching-assistant roles that boost both student motivation and the lab’s
collective knowledge. Next year, we plan to build on this momentum by expanding inclusive forums—welcoming
program veterans and high-school researchers alike—to strengthen connections among current students and graduates

and establish a next-generation learning platform.
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This article is written by four alumni of the Student Affiliate system, which launched in September 2021 as a key feature
of AEO. The first contributor, Dr. Meita Asami, reflects on his experiences during his time as a student affiliate. He
assisted high school research classes, advised students on experimental design and logical reasoning, and presented his
own research in accessible terms to large student audiences. He looks back on these experiences that enhanced his
communication and teaching skills, which now benefit his academic career. Constructive feedback from high school

students proved especially valuable for growth.
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The second contributor is Dr. Yusuke Ohteki. His research focuses on the development of quantum ring-based devices to
overcome the efficiency limits of conventional photovoltaics. Alongside his research work, he joined AEO and has
continued to contribute through outreach and education. Through his activities as a student affiliate, he learned how to
communicate science effectively to diverse audiences, gaining insights that support both personal growth and his research
career. He now mentors student affiliates, advocating for better support systems to help balance research and outreach.
He believes that empowering future scientists through AEO can foster sustainable innovation in science and technology.
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The third contributor, Dr. Tomoya Sasaki, specializes in human augmentation using robotics and VR. His skills in media
production, which he acquired during his research, were applied to various AEO outreach activities such as creating
videos, reports, and posters. These experiences broadened his understanding beyond his own lab and helped him
appreciate the diversity and passion behind AEO's initiatives. Now an assistant professor at Tokyo University of Science,
he continues to support AEO as a collaborator. He finds inspiration in observing motivated students and high-level
presentations by high school researchers, believing that contributing to AEO also energizes his own educational work.
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The fourth contributor is Riko Yokota worked on high-efficiency III-V multijunction solar cells during her master's studies
and now develops next-generation sensors at a major semiconductor company. During her time with AEO, she focused
on initiatives to encourage more girls to pursue STEM fields, driven by the lack of female role models she observed
during her studies. She organized discussion events for female middle and high school students to connect with relatable
STEM role models, and it was successful. As a collective reflection, the four contributors’ articles highlighted their
experiences in research and industry, and how their time with AEO has positively influenced their careers.
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I conducted a study that combined engineering with psychotherapy and reminiscence, which is effective in preventing
cognitive decline in this program. Based on the fact that stimulation of the five senses contributes to memory, we
hypothesized that greater effects would be obtained by using a plush toy device to provide vibration related to images
and visuals. The subjects were nine patients with dementia. Comparison of psychological measures and brain activity
showed that the intervention group showed superior results, suggesting the possibility of enhancing the effects of

reminiscence.
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I was able to have various experiences thanks to the support of the “AEO Education Co-creation Fund for Next Generation
Leaders”. Specifically, I practiced wearing the NIRS to a dementia awareness event in [zumiOtsu City, Osaka Prefecture,
and visited Miyazaki Prefecture to collect data at a group care home in Miyakonojo City for an experiment. Ultimately,

they were able to successfully make an oral presentation at an academic conference, which was their goal.
I am glad to have been able to work as one researcher in AEO.
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Reflection of Internship Experience at the AEQO Lab

KARUBE, Hiroya

Greenwich High School

Internships at universities are often considered to be
reserved for college students, so having the opportunity
to secure one as a high schooler was an invaluable chance
for me to step into the world of academia and to challenge
my abilities. Throughout these summer weeks, my main
responsibility at the Advanced Education Outreach lab
(AEO) of the Research Center for Advanced Science and
Technology (RCAST) in the University of Tokyo was to
assist in organizing the two—week long educational
training program for the Mohamed bin Zayed Award. The
rest of the time would be spent on visiting research
laboratories, gaining insights into the research process.
Throughout my internship, [ encountered various
moments that would reshape my perspective on culture

and the world of academia.

Having lived in four countries in my fifteen—year life,
being surrounded with people from all over the world, I
believed [ had a strong understanding of culture. Yet, my
internship pushed that level of understanding to a deeper
level. When translating between Japanese and English,
there were phrases and concepts that were impossible to
capture the full meaning of, due to a complex layer of
cultural individuality. One main phrase was “kouryu”
which loosely translates to exchange, often in contexts of
learning or sharing. Despite being an everyday phrase, |
had never truly realized the difficulty of translating it until

my internship.

The day that led me to truly understanding why
“kouryu” was such a difficult word to translate was the
day spent on the art of “shodo” or Japanese calligraphy.
Having assisted in creating and organizing both the
exhibit and the hands—on class, [ was very excited to be
able to share a traditional part of Japan’s culture to
people from the Arab world. However, as the day
progressed, [ could feel the purpose shift from just
learning what shodo is to truly experiencing and being
immersed into Japanese culture. Once the class ended, all
of the guests stood up and patiently formed a line, eagerly
asking the teacher how to write their names in shodo. In
that moment, I saw a bridge between the Arab world and

Japan, despite the immense cultural and linguistic gap,

(©2024 Advanced Education Outreach lab

being built from the art of calligraphy. The term “kouryu”
embodies much more than simply “exchange” - it reflects

cultural values of curiosity and reciprocation.

Although much of my time was spent on organizing the
Mohamed bin Zayed Award, I still could spend time
connecting with professors and understanding more how
the research process worked. An unexpected, yet
memorable day was when | was given the opportunity to
participate in the research center’s happy hour. The
event was set to provide unique foods from across Japan,
which researchers and professors could gather to eat while
connecting with each other. I was introduced to a small
group near the side of the room and I was asked what I
was doing at the university as a high schooler. I answered
that I was doing an internship since I had an interest in
pursuing research. He then asked me another question,
“What can you think about for every hour of the day
without getting bored?” Before I could force out an
answer, he told me, “That thing is the topic you should
dive deep in. It could be a subject at school or even a

hobby that you like to do on the weekends.”

Throughout my internship I encountered numerous
moments that reversed my image of what research truly
is. When the professor at the happy hour left me with that
question, [ realized that research was not a rigid and
structured field, but one where someone has the freedom
to pursue their interests. People often believe that
research topics have to be strictly academic, but there
are an infinite amount of branches and paths one can

create.

The visit to Namiki Laboratory, for instance, reinforced
this shift in my perception of research. The study of
inclusive design is one that is not very well known. Even
if I wanted to learn more about the subject, I would not
be able to take it at school, forcing me to self-study or
reach out to other educators. However, Professor Namiki
chose to pursue research in this field because of the
obstacles that come with being in a wheelchair. As a result,
his laboratory produced many new designs, from moving

tables to inclusive classroom layouts in virtual reality,
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that are useful to many around the world. In other words,
Professor Namiki chose to research a topic that was
personal to him leading to beneficial inventions and
discoveries. The same could be said for every professor

or researcher I met during my internship.

I was given a unique opportunity where I could present
my research project during my internship. Once I had
finished there were immediately many questions. Despite
usually becoming nervous when bombarded with questions,
this time [ felt eager to answer them. I could sense genuine
curiosity and each question gave me more confidence in
my research. [ believe this truly symbolized the merging
of the eager freedom of research and the cultural values

of “kouryu.”

Fig 1 : Presentation of research in front of the guests
from the Arab world

The students who have curiosity and want to pursue
research should have opportunities to do so. Universities
are able to help by offering internships and other programs,
giving students the opportunity to experience what
research truly is. The United States, for example, has
many research programs in various subjects, ranging from
history to mathematics, where students are able to pursue
their interests. There are also cases of high school
students cold emailing professors who are in a field they
are interested in to ask for research experience. Many
high schoolers are able to work in a university laboratory,
gaining experience and witnessing first—hand the research
process. Despite the evident and expected lack of
knowledge a high schooler may have, they are still able to

analyze data and learn how to assist through their passion.

An internship at a university is a rare and invaluable

(©2024 Advanced Education Outreach lab
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opportunity especially as a high schooler so I have tried
to cherish every moment and lesson from the experience.
[ entered the internship with the perception that research
was rigid and entirely academically focused. However, the
more time | spent at the research center, the more I
realized how much passion and freedom everyone had.
Everyone was researching what was truly personal to them,
and what they could think about for hours without ever
becoming tired. [ witnessed collaboration as well,
displaying the true values and meaning of “kouryu.” This
experience has given me the confidence to not only pursue
a research topic that I truly care about, but also to pursue
my true interests in life. Thanks to the lessons I have
learned through my internship, I was able to win a state
competition, collaborating with a professional sports team
to analyze their operations and economic impact, giving
me the opportunity to participate in the international
competition. I believe for other high school students to
experience these epiphanic moments, universities should
start offering more opportunities for internships that are
able to genuinely connect with students. I am truly
thankful for the AEO for such a precious and enriching
opportunity.

Fig 2: 1* place award at the state competition thanks
to my internship experience at the
AEO Lab

KARUBE Hiroya
Greenwich High School

AEO High School Researcher
AEO Summer Intern
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In July 2024, AEO conducted a 60-hour training program on Japanese education for 14 outstanding schoolteachers
selected from UAE, Saudi Arabia, Jordan, Bahrain, Egypt, and Morocco, following over a year of planning with the
Mohamed bin Zayed Award for Best Teacher. The program covered Japan’s education system, holistic and inquiry-based

learning, STEAM, calligraphy as traditional culture, inclusive education and ICT. It featured lectures, school visits,

workshops, and a calligraphy exhibition at RCAST. Participants created and presented lesson plans. This initiative

underscored the importance of cross-border professional learning among educators, made possible by the participants’

exceptional capabilities and enthusiasm, as well as the secretariat’s effective coordination.
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