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|. PREFACE

OVERVIEW

ISATE (International Symposium on Advances in Technology Education) aims to
improve practice-oriented engineering and technology education through
cross-institutional collaboration. It started in 2007 as an academic exchange
between ten Kosen (National Institute of Technology) colleges in Japan’s Kyushu and
Okinawa districts and three polytechnics in Singapore. The symposium later
expanded: by 2010 all Japanese Kosen joined; by 2011 two more Singapore
polytechnics became co-organizers; in 2013 Nagaoka University of Technology and
Toyohashi University of Technology joined; and in 2017 Hong Kong Institute of
Vocational Education became an organizer. The event is co-hosted by the National
Institute of Technology (NIT), five Singapore polytechnics and the Hong Kong
Vocational Training Council to share education research, industry collaboration, and

pedagogy.
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ISATE 2025 - BRIDGING BORDERS IN TOYOTA CITY

L]

The 18th ISATE was hosted by NIT Toyota College in Toyota City, Aichi Prefecture,
Japan from 9-12 September 2025. The conference theme, “Bridging Borders:
Engineering Education for Global Citizenship,” encouraged participants to consider
how engineering education can foster globally minded engineers capable of
addressing societal challenges.

Key highlights:

provided cultural context for conference tours.

Subthemes and Sessions: The event organized four subthemes—engineering
for welfare (e.g., assistive technologies), pedagogical innovation, artificial
intelligence in teaching & learning, and engineering education for global
citizenship—with workshops, oral and poster sessions that reflected these
topics.

Participation and Program: ISATE 2025 attracted 183 participants from 16
countries, with a program featuring keynote speeches, institution
introductions, oral presentations, poster sessions, workshops and
round-table discussions. The opening ceremony and keynote sessions were
held at Toyota City Welfare Center, and participants joined excursions and
cultural activities.

Host City - Toyota: Toyota City, known worldwide as the home of Toyota Motor
Corporation, blends industry with nature. The city’s history began as a
silk-producing town; today it is an industrial hub with attractions such as
Toyota Stadium and the expansive Toyota Ohashi Bridge over the Yahagi River.
Local temples, shrines and the Obara district’s four-season cherry blossoms

ISATE 2025

The 18th International Symposium
on Advances in Technology Education
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HISTORY
Origins and Early Expansion (2007-2013)

e 2007-2009: The first ISATE took place at Temasek Polytechnic in Singapore
(2007). Subsequent conferences were hosted by NIT Kumamoto College
(2008) and Singapore Polytechnic (2009).

e 2010: All Kosen colleges in Japan joined the symposium under the NIT's
initiative. The 2010 conference was hosted by NIT Kagoshima College.

e 2011: Two additional Singapore polytechnics became co-organizers; the 2011
conference was held at Republic Polytechnic, Singapore.

e 2012-2013: NIT Kitakyushu College hosted in 2012; NIT Nara College hosted
in 2013. Nagaoka University of Technology and Toyohashi University of
Technology joined as partners in 2013.

Consolidation and Internationalization (2014-2018)

e 2014: ISATE moved back to Singapore, hosted by Nanyang Polytechnic.

e 2015: The theme “A New Insight for Future Engineering and Educational
Systems” emphasised innovative educational systems and was hosted by NIT
Nagaoka College.

e 2016: Hosted by NIT Sendai College, the symposium celebrated its tenth
anniversary under the theme “Future Prospects of Technology Education
Models and Approaches,” highlighting new models and approaches for
practice-based engineering education.

e 2017: Ngee Ann Polytechnic in Singapore hosted the conference.

e 2018: The conference expanded to Hong Kong for the first time and was
hosted by the Hong Kong Vocational Training Council’s IVE Engineering
Discipline.

Recent Editions (2019-2024)

o 2019 (Tokuyama, Japan): The 13th ISATE in Shunan City (Tokuyama College)
focused on “Engineering Education for Sustainable Development in the 21st
Century.” The conference provided a platform for educators to share
practice-based engineering education and sustainable development
initiatives.

e 2020-2021: (Online, Finland) The COVID-19 pandemic necessitated online
formats. In 2021 the event was hosted by Finland (Turku University of Applied
Sciences), and the proceedings address topics such as medical technology
and sustainability.

e 2022 (Online, Singapore): The 15th ISATE was held online with Singapore
acting as host. Sessions addressed technology deployment strategies for
personalized learning and digital tools; examples include papers on
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Al-enabled learning platforms, integrated process safety education, and
virtual reality labs.

o 2023 (Matsue, Japan): The 16th ISATE returned to Japan; held in Matsue City,
it used the theme “Engineering Education After Corona” to examine
post-pandemic engineering education and included keynote sessions, parallel
presentations and excursions.

e 2024 (Singapore): The 17th symposium, hosted again in Singapore, adopted
the theme “Evolving Teaching and Learning in the Age of Artificial Intelligence
and Sustainability.” Proceedings highlight subthemes of artificial intelligence
in teaching and learning, technology in education, pedagogical innovation, and
stakeholder engagement.
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WELCOME MESSAGE

On behalf of the National Institute of
Technology, Toyota College, it is my great
pleasure to welcome you to the 18th
International Symposium on Advances in
Technology Education (ISATE 2025), to be
held in Toyota City, Japan.

ISATE has long provided an important
international  forum  for  educators,
researchers, and practitioners to exchange
ideas on advances in technology education.
Through  sustained dialogue across
national and cultural boundaries, the
symposium has contributed to the
continuous improvement of engineering
education worldwide. It is a great honor for

Toyota College to host ISATE 2025 and to Dr- Awaga Kunio _
welcome  participants  from  many President, National Institute of

countries Technology (KOSEN),
' Toyota College, Toyota, Japan

Today, technology education faces both unprecedented opportunities and complex
challenges. Rapid advances in digital technologies, including artificial intelligence
and data-driven systems, are transforming industry and society at an extraordinary
pace. At the same time, engineers are increasingly expected to address global issues
such as sustainability, demographic change, and social well-being. These
circumstances require us to reconsider how we educate future engineers—not only
by strengthening technical expertise, but also by fostering creativity, adaptability,
ethical awareness, and the ability to collaborate across disciplines and cultures.

The KOSEN (National Institute of Technology) system in Japan was established to
cultivate practical and creative engineers through an integrated curriculum that
combines strong academic foundations with hands-on education from an early stage.
At Toyota College, we have further developed this philosophy by actively promoting
international education and exchange. Each year, approximately forty of our
students participate in long-term overseas interdisciplinary exchange programs
lasting about ten months. In addition, many others join short-term study abroad,
international internships, and overseas training opportunities. We have also
established academic exchange agreements and collaborative educational projects
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with partner institutions in Asia and Europe, providing our students with
opportunities to learn in diverse cultural and educational environments.

In this context, ISATE 2025 is expected to contribute significantly to the further
development of international projects at Toyota College. By bringing together
educators and researchers from around the world, the symposium offers valuable
opportunities for our students, faculty members, and staff to engage directly with
global perspectives on technology education. We believe that the academic
discussions and personal connections formed during ISATE 2025 will strengthen our
international networks and serve as a lasting foundation for future collaboration in
education and research.

Toyota City, widely known as a center of manufacturing and technological innovation,
also offers a rich cultural and natural environment. | sincerely hope that your stay
here will be both intellectually stimulating and personally rewarding, and that ISATE
2025 will foster lasting friendships and partnerships among participants.

Finally, I would like to express my sincere appreciation to the organizing committee,
speakers, reviewers, and all those who have contributed their time and effort to the
preparation of ISATE 2025. | warmly welcome all participants and wish you a
productive and memorable symposium.

Dr. Awaga Kunio
President

National Institute of Technology (KOSEN), Toyota College
Toyota, Japan
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Il. ISATE2025 SCHEDULE

Venue: Toyota City Welfare Center (Toyota City, Aichi Prefecture, Japan)
SEPTEMBER 9TH (DAY 1)

9:00 - 10:00 Reception in front of 1F
Hall
10:00 - 11:00 | Opening Ceremony 1F Hall
Noh Performance
GOH: Mr. Ota, Mayor of Toyota City
GOH: Dr. Taniguchi, President NIT
Welcome speech: Dr. Awaga, President NIT Toyota
11:00 - 11:15 | Tea Break in front of 1F
Hall
11:15 - 12:15 | Keynote Speech 1F Hall
12:15 - 13:15 | Lunch (VIP 4F room
Lb)
13:15 - 15:00 | Institutional Speeches 1F Hall
15:00 - 15:45 | Tea Break, Poster Session 4F room 41
Oral Session 1 (Max. 5 presents in each room) 4F room 42, 43,
15:45 - 17:25 45, 46
OC/TPC Meeting 4F room 47
<
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SEPTEMBER 10TH (DAY 2)

9:00 - 9:45 Reception 4LF
9:45 - 10:45 Workshop 4F 42, 43, 44 room
1. Active Learning: Transforming Traditional 4F 46 room

Teaching into Engaging Classrooms
2. Play to Learn: Making National Education
Fun Through Game-Based Learning

10:45 - 11:00 Tea Break 4F room 41
11:00 - 12:00 Workshop 4F 42, 43, 44 room
1. Active Learning: Transforming Traditional 4F 46 room

Teaching into Engaging Classrooms
2. Play to Learn: Making National Education
Fun Through Game-Based Learning

12:00 - 13:30 Lunch (VIP 4F room45)

13:30 - 15:00 Oral Session 2 (Max. 4 presents in each room) 4F room
42, 43, 44, 46, 47

15:00 - 15:45 Tea Break, Poster Session 4F room4l

Oral Session 3 (Max. 3 presents in each room) 4F room

15:45 - 16:45 42, 43, bb 46, 47

16:45 - 18:00 Move to Banquet Venue

Banquet Meitetsu Toyota
Hotel

18:00 - 20:00
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SEPTEMBER 11TH (DAY 3)

9:00 - 9:35 Reception 4LF

9:30 - 10:30 Oral Session 4 (Max. 3 presents in each room) 4F room
42, 43, 44, 46, 47

10:30 - 10:45 Tea Break 4F room 41

10:45 - 12:15 Roundtable 5 themes 4F room
42, 43, 44, 46, 477

12:15 - 13:30 Lunch (VIP 4F room45)

13:30 - 15:00 Oral Session 5 (Max. 4 presents in each room) 4F room
42, 43, 44, 46, 47

15:00 - 15:15 Tea Break 4F room4l

15:15 - 16:45 Closing Ceremony 1F Hall

SEPTEMBER 12TH (DAY 4)

8:20 Reception

8:20 - 13:00 | Cultural Journey 1 (Ghibli Park)

8:20 - 14:00 | Cultural Journey 2 (Toyota Commemorative Museum of Industry and
Technology)

8:20 - 13:00 | Cultural Journey 3 (Tie dye experience)




12

lIlLKEYNOTE SPEAKER

Principal and Chief Executive, Burton
and South Derbyshire College, UK

Mr. Beaty John
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IV.INSTITUTIONAL SPEAKERS

Lead Specialist (T&L), Nanyang Polytechnic,
Singapore

Dr. SUZUKI Akihiro President, NIT Ibaraki College, Japan

Deputy Executive Director, Vocational Training
Council, Hong Kong

Dean, Faculty of ICT and Industrial Engineering,
Turku University of Applied Science, Finland
Dr. DEPAIWA Nattawoot Director, KOSEN-KMITL, Thailand

Director, MUST-KOSEN College of Technology,
Mongolia

Ms. LYE Pek Ling

Dr. WANG Michael

Mr. REUNANEN Tero

Ms. DAGVADASH Dulmaa
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V. FRAMEWORK

COUNCIL MEMBERS

(Council Chair)

Dr. TANIGUCHI |
r sao President, National Institute of Technology, Japan

Mr. CHAN Russell Principal & CEO, Nanyang Polytechnic, Singapore
Mr. LIM Kok Kiang Principal & CEO, Ngee Ann Polytechnic, Singapore
Ms. LIEW Jeanne Principal & CEO, Republic Polytechnic, Singapore
Mr. SOH Wai Wah Principal & CEO, Singapore Polytechnic, Singapore
Mr. LAM Peter Principal & CEO, Temasek Polytechnic, Singapore

Deputy Executive Director,

Dr. WANG Michael
r \chae Vocational Training Council, Hong Kong
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ORGANIZING COMMITTEE MEMBERS

Dr. MATSUMOTO Yoshitaka

(OC Chair)
Professor, NIT Toyota College, Japan

Dr. AOKI Hiroyuki

Professor, NIT HQ Office, Japan

Dr. KONG Wai Ming

Master Specialist, Nanyang Polytechnic, Singapore

Dr. VINODHEN Vanessa

Specialist(T&L) and Senior Lecturer, Nanyang
Polytechnic, Singapore

Mr. TAN Boon Liong

Academic Section Manager, Ngee Ann Polytechnic,
Singapore

Mr. LONG Tien Kian

Deputy Director, Republic Polytechnic, Singapore

Mr. CHEAH Sin Moh

Master Specialist, Singapore Polytechnic, Singapore

Ms. TAN Katherina

Assistant Director, Temasek Polytechnic, Singapore

Dr. YAN Daniel

Principal of IVE, Academic Director, Vocational
Training Council, Hong Kong

Dr. KONTIO Juha

Vice-rector, Turku University of Applied Sciences,
Finland

Dr. KIKUCHI Takashi

Professor and Assistant to President, Nagaoka
University of Technology, Japan

Dr. MUTO Hiroyuki

Vice Director, Toyohashi University of Technology,
Japan

Dr. UCHIDA Hiroaki

Professor, NIT Kisarazu College, Japan

Dr. IIDA Satoko

Associate Professor, NIT Kisarazu College, Japan
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TECHNICAL PROGRAM COMMITTEE MEMBERS

Dr. TSUZUKI Keita

(TPC Chair)

Associate Professor, NIT Toyota College, Japan

Dr. SHIMADA Yasuyuki

Professor, NIT Kumamoto College, Japan

Dr. KODAMA Keniji

Associate Professor, NIT Toba College, Japan

Dr. MIZUNO Kouhei

Professor, NIT HQ Office, Japan

Ms. KAWAKAMI Samantha

Lecturer, NIT Matsue College, Japan

Dr. CHING Wee Soon

Senior Lecturer, Nanyang Polytechnic, Singapore

Mr. Andy LEE Chung Hong

Senior Manager & Senior Education Specialist, Ngee

Ann Polytechnic, Singapore

Dr. IDRIS Emilia

Senior Lecturer / TE&L Specialist, Republic Polytechnic,

Singapore

Dr. NGOH Shwu Lan

Assistant Director, Singapore Polytechnic, Singapore

Mr. HALIM Tony

Assistant Director, Temasek Polytechnic, Singapore

Mr. Anthony LAI Siu Sai

Senior Lecturer and Programme Leader of Building
Services Engineering, IVE, Vocational Training Council,

Hong Kong

Dr. KEINANEN Meiju

Research Group Leader, Turku University of Applied

Sciences

Dr. SUGIURA Toko

Professor, NIT Toyota College, Japan

Dr. SAPKOTA Achyut

Professor, NIT Kisarazu College, Japan

Dr. SAMARATHUNGA Wasantha

Associate Professor, NIT Kisarazu College, Japan

Mo 00, om0 7600001 o M ATETR RS 1011+l




17

ADDITIONAL CONTRIBUTORS

Mr. MIYAKO Takeshi

Coordinator, NIT HQ Office, Japan

Ms. KANEKO Michiko

Assistant Chief, General Affairs, NIT Toyota College,

Japan

Ms. KOHARA Keiko

Secretariat, NIT Toyota College, Japan

And all faculty and staff members belonging to the ISATE2025 Project Steering Committee in

Toyota KOSEN




18

VI.SUBTHEMES

OVERVIEW OF ISATE2025 SUBTHEMES

The main theme of ISATE 2025, “Bridging Borders: Engineering Education for Global
Citizenship,” reflects the shared vision of advancing engineering education to meet
global societal needs. The four subthemes explore the diverse dimensions of this
mission. Subtheme 1 emphasizes engineering’s contributions to welfare, health,
safety, and overall well-being, highlighting technologies and educational practices
that enrich human life. Subtheme 2 focuses on pedagogical innovation in teaching
and learning, encouraging creative approaches, alternative assessments, and
learner-centered methods that strengthen engagement and understanding.
Subtheme 3 examines the transformative potential of Artificial Intelligence in
education, exploring Al-driven tools for adaptive learning, analytics, and ethical
integration into the classroom. Subtheme 4 promotes engineering education for
global citizenship, fostering international collaboration, sustainability, and social
responsibility in line with the UN Sustainable Development Goals (SDGs). Together,
these subthemes invite participants to share insights and practices that connect
people, ideas, and technologies across borders for a more inclusive and sustainable
future.
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SUBTHEME 1: ENGINEERING CONTRIBUTED TO
WELFARE, FROM HEALTH AND SAFETY TO WELL-
BEING

@ TOYOTA
0%~ 0@ o

This subtheme focuses on the role of engineering in improving people’s quality of
life — from ensuring physical safety and health to realizing social well-being. Topics
include engineering innovations for disaster prevention and emergency response,
assistive and healthcare technologies, and community-based safety education. It
also welcomes educational practices that integrate human-centered design, ethics,
and sustainability into engineering curricula. The goal is to promote welfare-
oriented engineering education that addresses real social needs, supports inclusive
participation, and contributes to a safer and healthier world.

—_— lanaal

SUBTHEME 2: PEDAGOGICAL INNOVATION IN
TEACHING & LEARNING

<5 T OYOTA
Foh= — 018 _ = ++ x_m!ﬁ

This subtheme explores forward-looking approaches that transform how
engineering students learn and how educators teach. It encompasses innovative
pedagogies such as project-based and active learning, competency-based
assessment, flipped classrooms, and CDIO-inspired curriculum design.
Presentations may highlight case studies, research outcomes, or digital strategies
that empower students to think critically and creatively. The emphasis is on building
resilient, learner-centered environments that respond to diverse learning styles,
enhance engagement, and equip students with transferable skills required in rapidly
changing engineering contexts.
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SUBTHEME 3: ARTIFICIAL INTELLIGENCE IN TEACHING
& LEARNING

&0 roT A

This subtheme examines how Artificial Intelligence (Al) technologies can
revolutionize engineering education. It encourages contributions that explore Al-
driven analytics for monitoring learning progress, adaptive and personalized
learning systems, and the ethical use of generative Al in classrooms. Research on
Al-supported sustainability education, intelligent tutoring systems, and data-
informed educational policy is also welcome. Through this theme, ISATE 2025 aims
to deepen the understanding of how Al can augment human teaching, expand access
to quality education, and inspire future engineers to harness Al responsibly and
creatively.

SUBTHEME 4: ENGINEERING EDUCATION FOR GLOBAL
CITIZENSHIP

5y TOYOTA
PANAAAMA_ [ —— G 7 \e=~

This subtheme highlights the responsibility of engineering education to nurture
global citizens who contribute to a sustainable and equitable society. Topics include
collaborative programs among international institutions, curriculum development
aligned with the Sustainable Development Goals (SDGs), and technology-enabled
global learning environments. Presentations may explore intercultural competence,
ethics in technology, and engineering for social innovation. By integrating global
perspectives into education, this subtheme envisions engineers who can bridge
cultures, address worldwide challenges, and apply their expertise for the betterment
of humanity.
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VII. FULL PAPERS

INTRODUCTION OF FULL PAPERS

In the ISATE 2025 Proceedings, Full Papers represent contributions that were
submitted for publication as fully developed academic works. These papers were
included in the Proceedings following a peer-review process conducted in
accordance with the academic standards of ISATE.

The peer-review process for Full Papers was designed to evaluate the scholarly
quality, originality, and relevance of each submission, as well as its contribution to
the themes and objectives of the Symposium. Through this process, Full Papers were
assessed to ensure that they met the expectations of rigor and completeness
appropriate for peer-reviewed academic publications.

By clearly identifying Full Papers as peer-reviewed contributions, the ISATE 2025
Proceedings aim to provide readers with confidence in the academic positioning of
these papers, while complementing other contribution categories that serve
different purposes within the Symposium.




FULL PAPERS FOR SUBTHEME 1
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ENGINEERING CONTRIBUTED TO WELFARE, FROM HEALTH AND SAFETY TO WELL-BEING

Affiliation

Presen-
tation

Page

1 02-42- KASAI Akira Learning about SDGs from The Wisdom of National Institute of Oral ST1-
ST1- Edo Period and Applying Them to The Technology (KOSEN), pl
3#JIP_67 Future Fukushima College

2 02-42- TOH Grace Transforming Campus Life: Boosting Young | Nanyang Polytechnic | Oral ST1-
ST1- Adult Well-being Through Play p5
4HENYP_08

3 04-42- HADIATMADJA | Motivational and Physical Benefits of Temasek Polytechnic | Oral ST1-
ST1- Juniarto Virtual Reality Enhanced Hands-0On pl0
1#TP_04 Ideation Workflow

4 04-42- FIORE Exploring Open-Source Blender’s Impact Nanyang Polytechnic | Oral ST1-
ST1- Federico on Advancing Accessible and Inclusive plé
2#NYP_09 Education in Digital Content Creation

5 04-42- FU Sin Pui Application of “DriveSense” and Vocational Training Oral ST1-
ST1- “DriveBox” In-Vehicle Monitoring Council - Hong Kong p21
3#HK_03 System on Wheelchair Taxi Fleet

6 PP-41- OHASHI Development of a Bidirectional Health National Institute of Poster ST1-
ST2- Chisato Support System for the Prevention of Technology (KOSEN), p26
01#JP_06 Frailty in COPD Patients Toyama College
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ISATE2025
September 9-12, 2025

Learning about SDGs from The Wisdom of Edo Period and Applying Them to The Future

Akira KASAT*

National Institute of Technology, Fukushima College/Department of General Education,
Iwaki, Japan

*aksai(@fukushima-nct.ac.jp

The purpose of this study is to consider the SDGs
through using the wisdom of Edo period as an
example. We would like to refer to the model of the
Edo period to re-examine the solution for modern
climate change. Modern Japan is thought to be the
hottest in the past 100 years due to global warming
and the effects of heat islands. However, recent
research has found that the Edo period, which was
considered to be a globally cold period known as the
“Little Ice Age,” also had years that were as hot and
cold weather as now.

In the Edo period, CO: emissions due to human
activities were limited, so it has been rarely related to
global warming. It was regarded as a natural periodic
fluctuation. There is also a hypothesis that “heat
islands” were occurring in cities of one million people
like Edo at that time. This is because the people of Edo
lived in a more densely packed environment than
Tokyo today, using fire under black roof tiles on hot
summer days. So how did the people of Edo stand
such a hot summer? In order to keep people cooling
in densely populated urban areas, Edo town houses
were designed to cleverly utilize the power of nature.
One example is the town house of merchants were not
only their home but also their shop. Most town houses
had their own backyards or courtyards, where the
shade of tree planted there created humidity and
cooled the air as well. Besides, this cooler air was
carried by the wind and circulated throughout their
house. It could effectively lower the temperature in all
rooms. In addition, for enduring midsummer, people
in Edo would sprinkle water on the roads to lower the
surrounding temperature. Sprinkling water called
“Uchimizu” on the roads is a traditional helpful
method to lower the temperature by utilizing the heat
of vaporization that takes away heat from the
surrounding area when the water evaporates. The
effect can last longer if sprinkled in the morning or
evening when it is relatively cool.

Humans have acquired civilization and made full use
of advanced science and technology, but they have
never been able to contain severe disasters or climate
change in the past. Therefore, it can be said that it is
more important to learn from the wisdom of the Edo
period and apply it to the future.

Keywords: SDGs, wisdom of Edo period, climate change,
natural periodic fluctuation, heat islands

Introduction

In 2023, unprecedented heatwaves were recorded
around the world. In Japan, many regions saw a record
number of annual heat days and midsummer days. Both
Date City in Fukushima Prefecture and Komatsu City in
Ishikawa Prefecture recorded temperatures of 40.0°C.
Additionally, the lingering summer heat continued into
autumn, with a temperature of 35.3°C observed in
Kuwana City, Mie Prefecture on September 28", and
many locations in the Kanto region recorded summer-
like temperatures on November 7". Looking beyond
Japan, the year of 2023 saw temperatures exceeding 45°C
along the Mediterranean coast and in the southern United
States. According to a report released by the National
Oceanic and Atmospheric Administration (NOAA) on
January 12t 2024, the average temperature for 2023 was
1.35°C higher than the average before the industrial
revolution.

While such abnormal high temperatures can be
attributed to natural phenomena that have recurred
throughout Earth's history, such as the El Nifio event,
there is no doubt that the impact of greenhouse gases,
including carbon dioxide emitted from industrial
activities of human beings, contributes to global warming.
This viewpoint has been widely accepted by researchers
in recent years. UN Secretary-General Guterres
described this situation as “global boiling.” The choice to
use a term more extreme than global warming is intended
to signal that the progress of global warming is in a crisis
situation.

If global warming continues, the gradual changes we
have seen until now could cross a “tipping point,”
leading to rapid changes. This could worsen climate
change, resulting in more frequent natural disasters and
making it impossible to revert to previous conditions. We
are compelled to halt the progression of global warming
before it reaches that point. Global warming does not
only lead to rising temperatures but can also trigger
various disasters. For instance, in 2023, the wildfires that
occurred in Greece and on the Hawaiian island of Maui
in the United States were caused by rising temperatures,
and they can lead to heavy rainfall as well.
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As temperatures rise, air can hold more water vapor,
making it more likely for heavy rains to occur once
clouds form. In Japan, from June 28" to July 16" in 2023,
heavy rains swept across the country, leading to flooding
in nine first-class rivers, causing damage to 3,082 homes
and resulting in 14 fatalities. Additionally, Hong Kong
experienced its heaviest rainfall since observations began
140 years ago.

The risks of heatstroke due to high temperatures, as well
as the spread of infectious diseases, cannot be overlooked
either. For other living organisms, this may also lead to
the extinction of endemic species.Moreover, due to poor
harvests caused by abnormal weather, issues related to
the risk of food, water, and energy shortage will be likely
to lead to increase the number of conflicts in the future.

Materials and Methods

The title of this study is “Learning the SDGs from Edo
and Applying them to the Future.” What do we need to
do in response to climate change these days? We would
like to consider the Edo period as a model from the
perspective of SDG 13, “Climate Action.” This is also
linked to Goal 11, “Sustainable Cities and Communities.”
Below, we would like to examine whether there are
elements from how people spent summer during the Edo
period that can be useful in coping with the modern
intense heat.

Modern Japan is considered to be the hottest in the past
100 years due to global warming and heat islands. The
heat and cold alternate. However, recent research has
shown that even the Edo period, which was considered to
be a cold period around the world, called the “Little Ice
Age,” also had years as hot as today.

Climate change should not simply refer to rising
temperatures, but to alternating heat and cold. With this
in mind, we must take measures to combat global
warming.

Although the summer temperature in modern Tokyo has
been rising year by year over the long term, there were
also extremely hot years in the Edo period. It should be
noted that the temperature data recovered from diaries
and other sources contains errors in estimation, but at
least the early 1850s were warm enough to be as warm as
today.

So why were extremely hot years observed in the Edo
period, which was said to be cold? In the Edo period, CO-
emissions from human activities were limited, so it was
not global warming. Cyclical fluctuations of nature are
conceivable. An analysis of the time-series data for the
average July temperature in Tokyo (or Edo) recovered
from the weather records of the diary shows the effects
of solar cycles (21 years, 10.5 years), El Nifio-Southern
Oscillation (ENSO: 6.3 years, 50 years, 32 years), and
Quasi-Biennial Oscillations. It is possible that such a
natural periodic rise in temperature had an effect during
the period of the end of the Edo period. Apart from this,
there is also the influence of weather phenomena that are
unique to smaller regions. For example, in Yamagata, it
is known that high temperatures are often observed due
to the "Fern phenomenon" in which dry hot air blows
down from the Sea of Japan over the mountains. Besides,
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there is also a hypothesis that a “heat island” has been
occurring in a million cities like Edo since that time.
The German physician and naturalist Philipp Franz von
Siebold (1796-1866), one of the three scholars of
Deshima who influenced negotiations during
Commodore Perry's arrival, established this hypothesis
based on observations made using thermometers at the
time. In his “Diary of Siebold,” he noted during his stay
in Edo in 1861 that “in July and August, it is hot in Edo
Bay and in Edo and the surrounding areas. Sometimes,
even in the shade, temperatures reached 94°F (about
34.4°C).” He also mentioned that “there is a constant
wind blowing from the south and southeast.”
Furthermore, he explained the cause as follows: one
reason is the black and thick roof tiles. “This wind is a
natural result of the air on Earth being heated abnor-
mally by the black and thick roof tiles. These black tiles
cover an area that stretches for miles over the vast city.”
Figure 1 is a photo of the black and thick roof tiles. This
is around the first year of the Keio era (1865) View from
Mt.Atago (FeliceBeato). https: // www.oldphoto-
japan.com/photos/189/atagoyamatokyo#. Indeed, black

tiles have a high absorption rate of sunlight, which causes
them to become very hot during the day and heat the
surrounding air. This is widely recognized, and even
today, the use of roof materials that have high heat
insulation and reflectivity properties is recommended as
a countermeasure against heat islands.

Figure 1 The blck an ick roof tiles

Additionally, during the late Edo period, the population
of Edo was much denser, exceeding 1 million in 1721
from 60,000 in 1600, and peaking at 1.14 million in 1846.
When calculated as population density, this results in
approximately 23,000 people/km?, far surpassing the
current population density of Tokyo, which is about
6,000 people/km? (according to the 2020 census by the
Ministry of Internal Affairs and Communications). The
people of Edo lived a life using fire under black roof tiles
in such a densely packed environment on hot summer
days. Thus, imagining “Edo's heat island” may not be
entirely fanciful.

How can we suppress global warming? Efforts are also
being made to reduce greenhouse gases. Moreover, cities
aiming for “carbon neutrality” are emerging around the
world. Technologies for carbon dioxide capture and
storage are being demonstrated on a large scale in Japan
as well. The development of clean energy is also being
promoted. For example, in wind power generation, which
is expected to expand, the latest technology utilizing
typhoons has also appeared. There are high expectations
for such cutting-edge technologies.

However, we should also focus on what each of us can
do immediately. This is precisely the wisdom and
ingenuity of our ancestors from the Edo period.
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Results and Discussion

It is meaningful to take a closer look at their wisdom to
get over the hot summer then. As previously mentioned,
the CO: emissions during the Edo period were not high,
and there was no phenomenon of global warming.
Temperature rises due to natural periodic climate
changes. So, how did the people of Edo overcome the hot
summers? Actually, the houses in Edo were designed to
efficiently utilize natural forces to provide cooling even
in densely populated urban areas. One example is the
machiya, where merchants lived and operated their
businesses. Most machiya had backyards or courtyards
(tsuboniwa), where the shade of plants and trees
generated humidity, which cooled the air. The cold air
circulated throughout the house with the wind,
effectively lowering the temperature in all rooms. The
homes of farming families were also built to promote
airflow.

Rooms that are usually separated by sliding doors can
be opened up in the summer, and in this way the breeze
can be flown from the beaten floor through the house to
the garden beyond. The humid space of the beaten floor
cools the air, making it significantly cooler throughout
the house even in midsummer. Additionally, the house
promotes air circulation with what is commonly known
as a 24-hour ventilation system. Modern homes are
highly airtight, with individual rooms separated by doors.
Since July 2003, the implementation of “24-hour
ventilation systems” has been mandatory in housing, and
the idea of ventilating the entire home rather than each
room individually is similar to the design of Edo-period
homes, for example, the Air Path construction method.
What are the ways to cool a house that either does not
have a 24-hour ventilation system installed or does but is
still warm? Opening windows and allowing the wind to
flow in is one method. In the evening, when temperatures
drop or after returning home, opening the windows to let
in the cool outside air is effective as it exchanges the air
inside. When utilizing openings for ventilation, it is
effective to open windows or doors that are diagonally
opposite from each other and as far apart as possible. This
was also effective in countering COVID-19. For places
like walk-in closets that have no windows and tend to trap
heat, fans or circulators can be placed to direct airflow
towards rooms with windows or ventilation features to
expel the heat outside.

The deep eaves at the front entrance of a traditional Edo
townhouse resembled a modern arcade, protecting the
house from strong sunlight and rain. Passersby could
comfortably walk under the eaves of the storefronts
during hot and rainy days while shopping. Similarly, the
eaves of homes were also extended outward significantly,
serving to block sunlight and rain from entering spaces
like the porch or workspace outside the home. As an
outdoor ingenuity, the waterways intertwined throughout
the town served as a natural cooling system. In the
densely populated Edo urban area, the water channels
and rivers crisscrossed, creating a cool breeze.

Furthermore, during the peak summer season, people
would sprinkle water on the streets, a practice known as
“uchimizu,” to lower the surrounding temperature.
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Uchimizu cools the air by utilizing the heat of
vaporization when the water evaporates, absorbing heat
from the vicinity. However, if done when the ground is
hot during the day, the sudden evaporation can lead to a
rise in temperature, making it feel even more humid.
Therefore, sprinkling water in the relatively cooler
mornings or evenings is more effective, and it is better to
sprinkle it in the shade than in the sun. Last year, in 2024,
Tokyo launched a webpage named “Uchimizu Biyori”
with the slogan “This summer will be boiling in Tokyo.”

Also, close the curtains during the day when going out
and ventilate when returning home. To reduce the
amount of heat and sunlight entering through the
windows, use blackout curtains inside the house.
Installing outdoor bamboo blinds can block sunlight
while allowing air to pass through, which is excellent.
Besides, some types of awnings that can be added later,
as well as insulation sheets or films that can be applied to
windows, are also helpful in reducing sunlight easily.

There is also a method of borrowing the power of plants.
Climbing plants, or “green curtains,” which are natural
curtains that soften sunlight, can cover the windows and
walls of buildings to make it more difficult for sunlight
to enter the room. Even placing foliage plants outside the
window can reduce the amount of direct sunlight hitting
the window. Herbs and evergreen perennials can serve as
green curtains, providing coolness with some ingenuity.

The townhouses of Edo are practical and efficient. They
are the result of creativities applied to every aspect of the
building's structure and mechanisms. Even in modern
times, there are various approaches to feel cool outside of
just house design. Without relying on high technology,
we can feel cool with just some ingenuity, relying on our
own senses. Using tatami mats and rush mats is one way
to stay cool. The “igusa tatami” commonly used in Edo
has properties that do not conduct heat through the
sponge-like parts of the igusa and the straw parts of the
tatami base, has high natural moisture absorption
capability, and is suitable for hot and humid conditions,
making it excellent for allergy prevention. Moreover,
tatami mats are soft, so they do not cause fatigue even
after sitting for long periods. If there is no tatami room in
the house, there are tatami mats that can be used like rugs
laid on flooring. If you have a tatami room, it’s
comfortable to spend hot days there. Tatami rooms have
a low floor and high ceiling, allowing for good air
circulation and coolness. Tatami rooms typically use
many sliding doors and fusuma, which block sunlight and
lower the temperature inside.

You can also cool the space with colors and scents.
There is a difference in perceived temperature when
seeing cool colors (blue tones) and warm colors (red
tones). In fact, white, blue, and green colors also help
prevent radiant heat. By creatively choosing the colors of
curtains and decorative items, you can create an
impression of coolness visually. When smelling mint,
people’s bodies feel cool, and their perceived
temperature drops by 4°C. ( From the website of the
Japan Aromatherapy Environment Association)

It is also possible to wunderstand and utilize
microclimates. The summer heat today is directly
influenced by climate change, making fundamental
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improvements to the overall heat in Japan difficult.
Therefore, what we want to pay attention to is the concept
of “microclimate.” It means a climate in a narrow area.
Moreover, the “microclimate” mentioned earlier would
like to be emphasized by the author. Microclimate refers
to a climate in a narrow area. People in the Edo period
were masters at understanding and utilizing
microclimates, especially in agriculture and garden
design. They intentionally made use of microclimates.
Anyone in the Edo period knew that if there were trees or
walls in a garden, that corner would have more shade and
become cooler (and warmer in winter) than other areas
for most of the year. That was why they used trees, walls,
potted plants, or sunshades to create shade. They also
utilized trellises or differences in elevation indoors to

improve ventilation, creatively generating a microclimate.

These are ideas we would like to incorporate even today.
In the future, it would like to be recommended to students
who want to live in a house with a garden by the author.

Furthermore, it is a helpful idea to pursue coolness
through ears and eyes. For example, wind chimes, hung
on the eaves and producing a refreshing tinkling sound,
were regarded as a popular item to cope with the heat in
the Edo period. While they didn't actually lower the
temperature, the sound likely provided a sense of
coolness. In the early Edo period, glass was quite
precious, making wind chimes a luxury item inaccessible
to the common people. However, as glass craftsmanship
spread, the price of wind chimes decreased, and vendors
began to sell them. Similarly, goldfish provided a visual
sense of coolness. By the late Edo period, they became
accessible to the common people as well. When
purchasing goldfish from vendors, they were placed in
small glass containers called “kingyo-tama,” which
people would hang from their eaves and admire at home.

Although refrigerators did not exist during the Edo
period, there were specific foods and drinks that provided
relief from the summer heat. Watermelon, juicy and still
popular in summer today, was chilled using water from
wells or tubs during that time.In summer, vendors selling
cold water could be seen walking around calling out,
“Hya-koi, hya-koi”! They sold cold spring water mixed
with sugar and white rice dumplings for about 4 mon
(approximately 100 yen today), making it an affordable
way for common people to enjoy some coolness in
summer. Additionally, drinks such as barley tea and
loquat leaf tea were also sold. Another summer favorite
was sweet sake (amazake). While today it is perceived as
a winter drink, in the Edo period it was often consumed
during summer to supplement nutrition and prevent
summer fatigue, as indicated by its recognition as a
summer term. Furthermore, there were merchants selling
tokoroten, which was likely enjoyed as a snack.

The content mentioned above has been covered in
the general subject called SDGs Exploration, a required
subject course for 1st year students in the Advanced
Courses, for the past four years in NITFC. In that
subject, the students have been discussing how, in fact,
until half a century ago, people were committed to
discover their best way of living that could cope with
modern climate change, especially the extreme heat of
summer. On the other hand, when the circumstances 50
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years ago were depicted by the author, they were
sometimes relied on the author’s own experiences as the
junior high school student.

However, the stories, which may be quite distant in age
from the students, seem hardly to resonated with them as
much as these stories had been hoped by the author.
Furthermore, it is believed that the fact that Iwaki City,
where our school is located, does not have any scorching
hot days may be another significant reason.

On the contrary, at the Human College hosted by Iwaki
City, we have been discussing specific examples from
the Edo period in the “SDGs Exploration Department”
for the past five years. Many of the participants are senior
citizens, so even when discussing stories from half a
century ago, they can receive more empathy than the
students.

Therefore, from this school year on, students started
being assigned by the author to ask their grandparents
about old methods to deal with heat management. They
need to summarize what they learned and present it, and
then have to put these old-fashioned initiatives into
practice with some feasible ideas. By doing so, the author
is convinced that they will understand how Japanese
people in the past implemented practical solutions for
warming countermeasures.

Conclusions

As mentioned above, people in the Edo period dealt
with hot summers using their life wisdom, even though
they did not have access to modern technology. Such
knowledge and ingenuity from our ancestors can be
applied immediately, as seen in practices like sprinkle
water, and this should be implemented alongside the
latest technology without any doubt.

Although humans have acquired civilization and made
full use of advanced science and technology, they have
not been capable of preventing severe disasters or climate
change as before. Therefore, it can be said that it is more
significant to learn from the wisdom of the Edo period
and apply it to the future along with taking largescale
measures against climate change.
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The escalating global prevalence of mental health
issues among young adults is a pressing concern.
Singapore, like many nations, is experiencing a
growing incidence of mental health issues among this
age group, which often faces high levels of stress and
societal expectations to be competent and happy. and
societal expectations to be competent and happy. This
paper explores developing innovative physical
positive psychology interventions (PPI) on campus,
inviting engagement and fostering playful experiences
to improve the emotional and social well-being of
young adults aged 17 to 22 at a design school in
Singapore. The goal is to demonstrate a tangible
increase in positive emotions substantiating
improvements in overall well-being after interactions
with the interventions.

Using the Positive and Negative Affect Schedule -
Short Form (PANAS-SF), the study assessed
emotional changes among 143 participants over a six-
week period. While no significant difference in
positive affect was observed between intervention and
control groups (t(177) = 0.930, p = .353), a significant
reduction in negative affect was found among those
engaging in the interventions (t(177) = -4.506, p
< .0001), suggesting a beneficial effect on reducing
negative emotions. The findings highlight the
effectiveness of play interventions in enhancing the
emotional well-being of students within educational
settings by significantly lowering negative affect,
while not significantly altering positive affect within
the study's timeframe. These optimistic outcomes
provide valuable insights into the effectiveness of the
PPIs aimed at enhancing the well-being of students on
campus, suggesting that playful experiences on
campus can serve as a practical tool for enhancing
emotional well-being, particularly by addressing
negative emotions.

Keywords: Play, positive psychology interventions,
positive emotions, well-being, young adults

Introduction

The growing prevalence of mental health
challenges among young adults underscores the urgent
need for innovative approaches to promoting emotional
well-being, a trend also observed in Singapore (Wales et
al., 2022). This issue is particularly pressing as young
adults face intense academic stress and societal
expectations to succeed while maintaining emotional
balance (Chodkiewicz & Boyle, 2016; Ho, 2022). As
Hargreaves and Shirley (2018) aptly state, “While it is
heroic to keep pulling drowning people from a river, it is
also important to go upstream to stop those who are
pushing them in.” This perspective emphasizes the
importance of addressing root causes rather than merely
treating symptoms, offering a more sustainable solution
to these challenges.

This study addresses the critical need to enhance the
well-being of young adults, primarily those aged 17 to 22,
at the School of Design & Media in Nanyang Polytechnic
in Singapore. "The Playful Kit!," a physical positive
psychology intervention (PPI), was designed to foster
playful experiences on campus. Drawing on theoretical
frameworks such as the PERMA Model (Seligman,
2011) and Self-Determination Theory (Ryan & Deci,
2000), the intervention focuses on fostering autonomy,
competence, and  relatedness—three essential
components of intrinsic motivation and well-being.
Implemented at the school, the intervention aimed to
evaluate its potential for increasing postive emotions and
reducing negative emotions, resulting in improved
emotional well-being (Levenson, 1994).

Background and Literature Review

The "Playful Kit!" leverages play to enhance well-
being, drawing on positive psychology's recognition of
play's role in boosting positive emotions (Bateson, 2014;
Fredrickson, 2001; Seligman, 2011). Given the extended
amount of time students spend on campus, integrating
play into this environment by creating a safe, engaging,
and psychologically supportive space presents a
promising strategy to enhance their mental and emotional
health (Farley, Behr & Brown, 2021), fostering
emotional resilience and reducing stress.
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Csikszentmihalyi (1981) describes play as a pathway to
intrinsic motivation and flow, while Fredrickson’s (2001)
Broaden-and-Build Theory demonstrates how positive
emotions derived from play broaden cognitive and
emotional resources. Conversely, the reduction of
negative emotions is critical for improving overall well-
being, as suggested by Levenson (1994).

This study is grounded in two complementary
foundational well-being theories: the Self-Determination
Theory (SDT) and the PERMA Model shown in Figure
1. Figure 2 illustrates the Self-Determination Theory
(SDT), which posits three essential psychological needs
for human flourishing: Autonomy, Competency, and
Relatedness. These universally innate needs, when
satisfied, correlate with personal well-being, individual
growth, optimal functioning, and enhanced social
development.

Self-Determination Theory PERMA Model
(Ryan and Deci, 2000) (Seligman, 2012)
Satisfaction of Fosters improves
Autonomy Needs Positive emotions / WELL-BEING
Competency Needs + Engagements l
Relatedness Needs Relationships results in
FLOURISHING
Meaning *  Decreases stress
- Increase academic performances
Accomplishment

Figure 1 Well-Being Theories employed in the design of the
intervention

Drawing from the Self-Determination Theory, the
concept of 'Autonomy’ enhances intrinsic motivation,
‘Competence’ involves mastering tasks tailored to users'
capabilities and ‘Relatedness’ engages and connects
players fostering social connections through play,
improves psychological functioning, psychological
growth and well-being. Conclusively, the play elements
in the “Playful Kit!” should be enjoyable, moderately
challenging, and realistically achievable, and relatable.

The Self-Determination Theory

Ryan & Deci (2000)

3 fundamental psychological needs

Competence
The experience of mastery;
being competence and
effectiveness in one’s work

Relatedness
The need to have a sense of
belonging and
connectedness with others

Autonomy
The feeling one has choice
and control over one's
behaviours and actions

Figure 2 Details of the Self-Determination Theory (SDT) (Ryan and
Deci, 2000)

Another widely adopted well-being model by Dr
Martin Seligman is the PERMA Model presented in
Figure 3. The PERMA Model identifies Positive
Emotions, Engagement, Relationships, Meaning, and
Accomplishment as the core building blocks of well-
being (Seligman, 2011). Together, these models
informed the design of "The Playful Kit!" by
emphasizing activities that are intrinsically motivating,
socially engaging, and emotionally enriching.
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Positive Emotions | Encompass experiencing positive emotions through cultivating gratitude,
forgiveness, savouring joy, practicing mindfulness, and building hope and
optimism.

Refers to complete absorption in an activity or task in which someone fully
deploys their skills, strengths, and attention, often associated with the concept
of ‘flow’ (Csikszentmihalyi, 1989) when one’s skills are just sufficient for a
challenging activity.

Engagement

Encompass feelings amplified through our relationships, for example, great joy,
meaning, laughter, a feeling of belonging, and pride in accomplishment. The
feelings of being loved, valued, and supported by others is one of the best
antidotes to “the downs"” of life and a good way to bounce back.

Relationships

Meaning Entails a sense of meaning and purpose can be derived from belonging to and
serving something bigger than the self, such as family, religion, science,
politics, work organizations, justice, the community, social causes, among
others.

Accomplishment pertains to achievements, a sense of competence, success and mastery
in completing tasks.

Seligman {2011)

Figure 3 Details of the PERMA Model by Seligman (2011)

Design of “The Playful Kit!” Intervention

This design is guided by a comprehensive theoretical
framework, incorporating research on play, playfulness,
positive emotions, social connections, and well-being
(Huizinga, 1949; Csikszentmihalyi, 1981; Ryan and Deci,
2000; Seligman, 2011). Figure 4 further elaborate the
relationships and outcomes of the comprehensive
theoretical framework and underpinning well-being
theories as discussed in the literature review.

ARTEFACT DESIGN FRAMEWORK AND UNDERPINNING THEORIES

NUDGE Theory =~

Theories of Wellbeing

POSITIVE EMOTIONS
build personal resources

over time PERMA
PLAY | ocrames . improves | WELLBEING |« +
SELF DETERMINATION
+| SOCIAL CONNECTIONS THEORY

FLOURISH
Decreases stress
Increase academic performances

Figure 4 “The Playful Kit!” design framework and underpinning
theories

Several case studies were analysed to explore the
practical application of SDT and the PERMA Model.
These case studies collectively demonstrate the
principles of the well-being theories, which are
instrumental in shaping the "Design Guidelines for
Playful Kit! Elements, serving as a structured
framework for creating each play element, ensuring that
the interventions remain aligned to its design intentions
and result in enhancing the well-being of participants.

Design Guidelines for
User Needs based on Self-Determination Theory (Ryan & Deci, 2000)

Ci Level Describe how it is achieved
Autonomy ooog
Relatedness ooo
Competency ooo

Based on PERMA Model as analysis for Intended Outcomes (Seligman, 2011)

Ci Level Describe what is achieved
Pasitive ooo
Emotions

Engagements ooo
Relationships ooog
Meaning ooo
Accomplishment | [0 [0

Figure 5 Design Guidelines for Playful Kit! Elements
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Two play elements, “Kindness QR” and “Toss for
Better”, were implemented in classroom settings to
evaluate the interventions’ impact on student well-
being. The play elements were administered to the

necessity for prompt responses immediately after
engagement with the play elements (Moskowitz et al.,
2020). Participants will evaluate their emotions using a
20-item questionnaire and utilise a 5-point Likert scale

students in a classroom environment for this study. As
shown in Figure 6, “Kindness QR” involved an array of
QR codes, each revealing a random act of kindness
when scanned. Participants had the autonomy to choose
when and how often to engage, introducing an element
of spontaneity and playfulness. Though modest, the acts
varied in their levels of engagement (competence) and
personal investment (relatedness), fostering emotional
and social benefits. Additionally, these random acts of
kindess encouraged altruism and social connections, key
contributors to well-being.

Kindness QR codes with each code containing a
random Act of Kindness that changes daily in the
system linked to the QR codes.

Steps
*  Picka QR Code
+  Scanit for an ‘Act of Kindness’
“Say thank you to someone who
gave you their time today”
+  Apositive quote will appear after you
achieve your Act of Kindness”

Figure 6 “Kindness QR” intervention

The second play element, “Toss for Better” as
shown in Figure 7 constitutes a more structured setup.
Embedded within the “Toss for Better” component is an
element that contributes to the cultivation of self-
compassion (Korner et al., 2015) and the cognitive re-
appraisal of unfavourable thoughts. Participants are
prompted to articulate their negative emotions on an
activity sheet, reframed them into positive perspectives,
and then physically tore off and crumpled the negative
section. These were discarded into bins labeled with
supportive messages, facilitating emotional release and
constructive reframing. (Neff, 2021). This hands-on
process enables participants to discard the physical
representations of their negative emotions while
encouraging constructive act of reframing, fostering a
more positive mindset.

Tor Sec tion
be plaad o

M’ bikg

Figure 7 “Toss for Better” intervention

Methodology

The Positive and Negative Affect Schedule — Short
Form (PANAS-SF) has been designated as the principal

quantitative instrument to assess the effects of the play
elements featured in the "Playful Kit!" given the

for scoring, as depicted in Figure 8.

Emotions You Felt 5|.g\:|et|r3u A little Moderately Quita a bit Extramely
not at all
wes | nterested g = = ) =
"4 | Distressed |1:| q E_‘; E.‘; |:5|
el e R I W e B B
s | Upset |1:| q D3 E.‘; I:5|
"= | strong 1D Dz D3 D4 D5
ol O O
I I N I W
| Hostile |1:| q D3 E.‘; I:5|
" | Enthusiastic |1:| Dz E3| E.l; Ds
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s | Inspired |1:| El D3 E.l I:s|
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| ery T D E g =
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Scoring:

Positive Affect Score: Add the scores onitems 1, 3, 5, 9, 10, 12, 14, 16, 17, and 19. Scores can
range from 10 — 50, with higher scores representing higher levels of positive affect.

Negative Affect Score: Add the scores on items 2, 4, 6, 7, 8, 11, 13, 15, 18, and 20. Scores
can range from 10 — 50, with lower scores representing lower levels of negative affect.

Your scores on the PANAS:

Positive

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures of
positiveand negative affect: the PANAS scales. Journal of personality and social psychology, 54(6),
1063.

Figure 8 PANAS-SF Questionnaire

A total of 143 students from various courses and
study stages from the School of Design & Media
participated in this study over six weeks. They were
divided into two groups: Group 1 had no exposure to the
play elements while Group 2 engaged with the play
elements. All participants completed a PANAS-SF pre-
survey at the start of the six weeks to establish their
baseline emotional states during mid-term where stress
levels are usually high due to assignment deadlines. For
Group 1, a survey to assess their states of emotions was
conducted at the end of six weeks as controlled study.
Post-engagement surveys were conducted for Groups 2
to evaluate immediate and sustained emotional effects
under similar emotional and physical stress levels
periods.

Data Analysis & Findings
The data analysis for this study involved conducting

pooled t-tests to compare the changes in positivity and
negativity scores between participants who were
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exposed to the play intervention and those who were
not, assuming equal variances across the groups. An
increased Positive Affect (PA) and/or decreased
Negative Affect (NA) will indicate efficacy of the
positive psychological interventions (PPI), denoting
improved overall well-being. For the first research
question, which asked if there was a difference in
positive affect (PA) for those exposed to play
intervention compared to those who were not, the
results in Figure 9 showed a t-statistic of 0.930 with 177
degrees of freedom and a p-value of 0.353. Since the p-
value was greater than the conventional alpha level of
0.05, we failed to reject the null hypothesis, indicating
no statistically significant difference in the change of
PA scores between the two groups. This suggests that
while play intervention might engage participants in
positive activities, it does not significantly enhance
positive emotions within the study's timeframe
compared to those not exposed to the intervention.

POSITIVE Affect Score10 - 50
Type of Survey
Pre-Survey Post-Survey

1 POSITIVE Affect Score10 - 50

) 1T

POSITIVE Affect Score10 - 50

0

Figure 9 Effect of Play Intervention on Emotional Well-being:
Changes in Positive Affect Scores (Pre- and Post-Survey)

The second research question seeks to investigate a
difference in the negative affect (NA) for those who
were exposed to the play intervention compared to those
who did not. Figure 10 revealed a t-statistic of -4.506
with 177 degrees of freedom and a highly significant p-
value of less than 0.0001. This led to the rejection of the
null hypothesis, demonstrating a statistically significant
difference in the change of NA scores. Specifically,
those who underwent play intervention showed a
significant reduction in negativity scores compared to
the control group. This finding highlights the
effectiveness of play intervention in reducing negative
emotions, which is crucial for enhancing overall
emotional well-being.
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Figure 10 Effect of Play Intervention on Emotional Well-being:
Changes in Negativity Scores (Pre- and Post-Survey)

In summary, the study's findings revealed distinct
impacts of the interventions indicating that play
intervention significantly reduces negative emotions.

Discussion

The inquiry of this research aims to explore the
introduction of play using positive psychological
interventions (PPI) on campus boosting the well-being
of young adults in a design school in Singapore. The
results underscore play’s potential as an effective tool in
environments like educational settings to manage and
alleviate negative emotions among students. In schools,
where academic pressure and social stressors are
prevalent, integrating play interventions can serve as a
buffer against stress, potentially leading to a decrease in
anxiety, depression, and other stress-related issues. This
can create a more supportive and less stressful learning
environment, which is conducive to better mental health
and academic performance.

However, the study, while providing valuable
insights, has several limitations that must be
acknowledged to contextualize the findings
appropriately. Firstly, the sample size of 143 students,
although sufficient for initial exploratory research, is
relatively small, which could limit the generalizability
of the results to broader populations of young adults,
and beyond the design school. Secondly, the duration of
the intervention was limited to six weeks, which might
not be long enough to observe long-term changes in
emotional well-being. Mental health interventions often
require sustained engagement to yield enduring results.
The short-term nature of this study might also not
capture the full potential of the "Playful Kit!" in
fostering lasting positive changes, particularly in terms
of habit formation and sustained emotional resilience.
Repetitive interaction with play elements over time may
be considered for sustained positive outcomes (%abits).
While the study accounted for academic workload and
period, factors such as personal life events or pre-
existing mental health conditions were not fully
accounted for, which could have influenced the results.
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Conclusion

Despite its limitations, the study has significant
implications for educational institutions and the field of
positive psychology. The findings suggest that
integrating structured, playful activities, guided by SDT
and the PERMA model, into the daily routines of
educational environments can reduce stress, significantly
enhancing emotional well-being, and the management of
negative emotions increases resilience (Levenson, 1994;
Fredrickson, 2001). The study emphasizes the
transformative role of play in creating supportive
educational environments. By integrating immersive and
interactive playful activities, institutions can promote
sustained positive emotional states, strengthen social
connections, and enhance community engagement. This
approach has the potential to drive systemic changes,
positioning play as a central element of campus culture
and contributing to a holistic educational experience.
Future initiatives should explore the mechanisms by
which play fosters emotional resilience and evaluate the
long-term impact of such interventions on student well-
being.

Moreover, the incorporation of physical play
elements could serve as an antidote to the pervasive
digital engagement among young adults, promoting a
'digital detox' and facilitating genuine, face-to-face social
interactions. Importantly, the benefits of playful
engagement extend beyond those naturally inclined
towards play; even those initially hesitant can experience
improvements in well-being from the positive emotions
generated by such activities. This research sets a
foundation for further exploration into how play can be
systematically integrated into educational and broader
societal contexts to support the emotional and social
development of young adults.

Acknowledgement

I wish to express my sincere gratitude to Dr. Chia
Choon Yee, Dr. Vanessa Vinodhen and Dr. Wee Soon
Ching, for their invaluable support to this research. I
also extend my appreciation to Nanyang Polytechnic,
the Director, Ms. Tina Jailani and my colleagues at the
School of Design & Media. A special note of
appreciation goes to Dr. Evie Rosset for her insightful
guidance and mentorship, which were instrumental in
shaping this work and who has been a profound source
of inspiration throughout this research.

References

Bateson, P. (2014). Play, playfulness, creativity and
innovation. Animal Behavior and Cognition, 2(2), 99.

Chodkiewicz, A. R., & Boyle, C. (2017). Positive
psychology school-based interventions: A reflection on
current success and future directions. Review of
Education, 5(1), 60-86.

ISATE2025
September 9-12, 2025

Csikszentmihalyi, M. (1981). Some paradoxes in the
definition of play. In A. Cheska (Ed.), Play as Context:
1979 proceedings of the Association for the
Anthropological Study of Play (pp. 14-26). West Point,
NY: Leisure Press.

Farley, A., Kennedy-Behr, A., & Brown, T. (2021).
An investigation into the relationship between
playfulness and well-being in Australian adults: An
exploratory study. OTJR: Occupation, Participation and
Health, 41(1), 56-64.

Fredrickson, B. L. (2001). The role of positive
emotions in positive psychology: The broaden-and-build
theory of positive emotions. American Psychologist,
56(3), 218-226.

Hargreaves, A., Shirley, D. (2018). What’s wrong
with well-being? Educational Leadership, 76(2), 58—63.

Ho, W. W. Y. (2022). Influence of play on positive
psychological development in emerging adulthood: A
serial mediation model. Frontiers in Psychology, 13,
1057557.

Huizinga, J. (1949). Homo Ludens: A study of the
play-element in culture. (R. F. C. Hull, Trans.). London:
Routledge & Kegan Paul.

Levenson, R. W. (1994) Human emotions: A
functional view. In The nature of emotion: Fundamental
questions (ed. P. Ekman & R. Davidson), 123—-126. New
York: Oxford University Press.

Moskowitz, J. T., Fernando, C., Zhang, W. M.,
Huffman, J. C., & Addington, E. L. (2020). Measuring
Positive Emotion Outcomes in Positive Psychology
Interventions: A Literature Review. Emotion Review.
Vol. 13 (1), 60 - 73.

Neff, K. D., Bluth, K., Toth-Kiraly, 1., Davidson, O.,
Knox, M. C., Williamson, Z., & Costigan, A. (2021).
Development and validation of the Self-Compassion

Scale for Youth. Journal of personality assessment,
103(1), 92-105.

Ryan, M. R., & Deci. L. E. (2000). Self-determination
theory and the facilitation of intrinsic motivation, social
development, and well-being. Article, American
Psychologist, Vol. 55( 1), 68-78,

Seligman, M. E. P. (2011). Flourish: A visionary new
understanding of happiness and well-being. Free Press.

Wales, M., Martensson, F., Hoff, E., & Jansson, M.
(2022). Elevating the role of the outdoor environment for
adolescent well-being in everyday life. Frontiers in
Psychology, 13, 774592.

ST1-p9



i
B 4
ISATE 2025

‘‘‘‘‘‘‘‘‘‘

ISATE2025
September 9-12, 2025

MOTIVATIONAL AND PHYSICAL BENEFITS OF VIRTUAL REALITY ENHANCED
HANDS-ON IDEATION WORKFLOW
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Imagine architecture and interior design students
sketching in 3D space rather than a 2D piece of paper.
Imagine these students sculpting forms intuitively
with modifiable colour and scale. Imagine students
moving around as they ideate as compared to doing it
as prolonged unhealthy sedentary activity on a desk.
These are some potential benefits offered by a virtual
reality (VR) enhanced hands-on design ideation

workflow that currently have not been widely realized.

A workflow that this pilot study at a polytechnic built
environment studies related course in Singapore
wishes to explore.

Singapore is a relevant context that provides

opportunity for a rigorous litmus test for this research.

This is due to the increasingly mandatory use of
Building Information Modelling (BIM). It is a
prominent requirement in built environment studies
education in Singapore. There are clear benefits that
warrant the increased adoption of BIM in Singapore.
The information inherent in the models created in
BIM software would be able to be used for a range of
analysis on the building. These benefits range from
topics such as quantity surveying, structural integrity
to environmental performance. However, there is
currently a major difficulty in teaching the students
the use of BIM in a creative and intuitive ways for
even making the building’s initial form. Currently,
the complex procedural and parametric workflow of
BIM software is very counter intuitive for the
students. Exploring a workflow that introduces the
use of VR created forms as input for BIM at the
conceptual design stage of a project has the potential
to make a breakthrough in overcoming this major
obstacle.

This paper compared the students’ conceptual
designs using BIM software that were done using a
conventional BIM workflow with results that are
achieved when forms created in VR modelling were
used as input for BIM. The comparison reveals that
there are tangible improvements in terms of intuitive,
enjoyable as well as healthier kinaesthetic creation
processes. The VR modelling inputs also expanded the
range of highly exploratory forms that are achievable.
However, the current research identified some
current limitations that the VR created forms on
specific circumstances could not be made into specific
building parts. There are also, some current
additional requirements needed to enable effective
transfer of data from the VR Modelling to the BIM

software. Future research is planned to address these
limitations.

Keywords: Virtual Reality Modelling, Building
Information Modelling, Kinaesthetic Design, Hands-on
Intuitive Design.

Introduction

In the current digital age, it has become increasingly
difficult for built environment design courses to dedicate
sufficient training of students on basic manual, hands on
intuitive skills. These range from abilities to externalise
ideas by sketching on a piece of paper to roughly
sculpting forms. There is constant pressure to reduce
teaching hours for these fundamental skills (Patron et al,
2021; Oxman, 2008; Ranscombe et al, 2017). In its place,
an increased emphasis is given to digital means of
production that are increasingly required to be used in the
built environment industry. (Page, 2019; Bacus, 2020).

Singapore provides a tangible context in which this
shift is very evident. This is especially seen in the
increasing emphasis on promoting the use of Building
Information Modelling (BIM). It has become
increasingly mandatory to make digital submissions for
planning approval of new buildings using the BIM format
(Lin et al, 2016). This trend is related to the detailed
building information that can be captured in this format.
Information that have a multitude of uses such as for
structural calculations, building material quantification
and even environmental analysis (Kirby, et al. 2017).

There is a concern that increased use of BIM could
potentially undermine the creative thinking ability of
future designers of the built environment. The common
nature of the BIM workflow that requires prolonged,
elaborate initial setup, complex procedural and numeric
input makes it very counter intuitive as seen in Figure 1.

}

Figure 1. Example of elaborate floor level and grid reference planes
arranged in initial setup before the form at the centre is created
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In addition to this, Figure 2 shows an example of the
various numeric inputs required in developing a common
BIM model.

HE P -
C-

The paragraphs above show how BIM would
especially be very complex to be used for the initial form
ideation process at the conceptual stage of a project. A
departure from creative processes traditionally focusing
on the designer’s agile externalisation of ideas into
building forms through quick sketches and sculptures.
The visual products in these traditional processes in
return stimulate further creative possibilities in the
designer’s mind (Mc Kim, 1980).

An overview of the current conventional workflow
that involves manual approaches and BIM can be
summarised in Figure 3 below.

High: quick, simple

‘manual Externalising the concept|
Sketch/Model

N

mm"sed 9
@ 3D model

[LEUN information [ | P
v

apue

Further
development i BIM

Low: co cedursl

Figure 3. Overview diagram of the current conventional workflow

The diagram shows that the manual approach is
extremely agile in externalising ideas and has little
restraints in the forms that are possible. However, the
products are limited to rough ideas that need to be
digitalised in order to be further refined. There are many
3D modelling software which have varying degree of
intuitiveness that could also be used to externalise the
idea. As Singapore continues to promote BIM, these
manual sketches or sculptures as well as products of
digital modelling will in the end need to be exported into
BIM software for further development.

There is a specific need to modify the current
workflow to enable such an agile and creative thinking
process to be incorporated in BIM. This would
potentially transform the students’ mindset to perceive
digital modelling in BIM as part of a creative, intuitive
and enjoyable ideation activity.

It is important to note that there is a generational trend
that current built environment design students, born as
digital natives, have higher affinity for digital means of
sketching and modelling (Fakhry et al, 2021). At the
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same time alarming findings of negative health effects of
prolonged sedentary work also highlights the importance
of seeking digital means that promote rapid and
kinaesthetic work activities (Gao et al, 2024). Therefore,
modification of the BIM workflow should focus on
enabling the students’ digital preference to also become
a more positively motivational and healthy endeavour.

This paper proposes this through the use of inputs of
Virtual Reality (VR) modelling into the workflow. This
builds on previous research that have shown the higher
utility of VR modelling in comparison with other
intuitive means available to digitalise sketching and
modelling processes (Hadiatmadja, 2024). The research
focuses on specific aspects that could enable VR
modelling to support an improved workflow. Aspects
that simultaneously support the health and motivational
pursuits stated above. At the same time, aspects that may
hinder these pursuits will also be examined.

Materials and Methods

This paper will focus on results of ongoing efforts in
integrating VR modelling and BIM at a polytechnic level
built environment course in Singapore. Focus was on
year 3 students who have prior training in BIM using the
conventional workflow. More recently, the students have
been given training in VR modelling. Therefore, the
student respondents would be well placed to give
informed feedback to compare between the two modes.
Overall, 21 students participated in this research.

The students provided feedback on the effects of VR
modelling input for BIM at the conceptual design stage.
The students’ feedback were mostly obtained through
open ended questions in an online anonymous survey.
The mostly open-ended nature of the response was meant
to enable students to extensively express their feedback.

In line with the research objectives to promote the
students’ health and motivation, a range of preparations
were done. These will be further explained below.

First of this was that the lecturer provided computer
hardware with specifications that had been previously
proven to be effective in previous research that compared
various options for intuitive modelling (Hadiatmadja,
2024). The hardware was positioned in the year 3
student’s studio. This would enable easy physical access
and motivate the students to use it frequently.

The research area set up, seen in Figure 4, shows an
initial 3 metre by 3 metre barrier free work area. During
the research it will be observed if this needs to be
modified to achieve a sufficient working space.
E——; T~ m—

\.

N\ et
A \ S
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Figure 4. Initial work area size relative to a polytechnic student.
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An important hardware used for this research was a
wireless VR headset that would prevent students from
tripping on cables when using the headset. The wireless
equipment also enables students to freely move around in
developing the intended building forms in VR modelling
software. This can be seen in Figure 5 below.

Figure 5. A student using VR modelling equipmen in the research
space provided.

A further safety precaution is the choice for the
students to use of the ‘pass through mode’ feature of the
VR headset. This enables the student to still see the
surrounding studio environment even when they are
wearing the headset. An example of a passthrough mode
can be seen in figure 6 below.

Figure 6. Passthrough mode showing coloured VR modelled forms and
the grey scale physical surrounding area.

The planned use of the passthrough mode also
enabled students to see the position of various buttons on
the actual physical VR hand controllers near its digital
representation. This can be seen in the part of the view
shown at the bottom right of Figure 6. The coloured
digital representation of the hand controller is seen in
front of the grey scale pass-through view of the actual
physical hand controller. This could help students to see
the effect of clicking various buttons on the model they
are creating. This is a useful visual support feature for the
students, especially when they are initially still getting
familiar with the equipment.

As can be seen in Figure 7, there are a range of
buttons that the students need to become familiar with.
Being able to see the actual physical placement of the
buttons in the pass-through mode will help aid the
student’s initial orientation of the locations of various
buttons. Alternatively, the students who chose not to use
the pass-through mode would have to use the sense of
touch to orientate the location of the buttons.
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Figure 7. Zoomed in view of the hand controllers used in this research.

The lecturer planned a system to help maintain good
cleanliness and hygiene. After a student uses the headset
and hand controllers, the student would have to clean the
items with an antiseptic wipe. This prepares the items as
a clean set ready for use by the next user. It is hoped that
such a system would reduce hesitation of hygiene
sensitive students to use a shared headset. During the
actual research, feedback is requested from students on
possible additional measures that the student feel would
further help in this regard.

The study also planned for the lecturer to be able to
observe the students’ actions through a feature of the VR
software that enables the VR view to be casted (screened)
on an external monitor. This view enabled the lecturer to
provide further guidance while the student is creating the
model in VR space. This casted view can be seen in in
the left side of Figure 5.

At the start of the research, it was established that the
polytechnic has access to two VR modelling software.
These are Adobe Substance Modeller and Gravity sketch
(Adobe, 2024; Gravity Sketch, 2025). Comparison was
done between the two options in terms of the software’s
compatibility as input into BIM.

The BIM software used in this research was Autodesk
Revit. It was chosen because the students have been
previously trained using this software. It is commonly
used in Singapore (Kaneta et al, 2016).

Before involving students to participate in the
research, the class lecturer conducted initial studies to
enable the smooth running of VR modelling and transfer
of data into BIM. First of this was a comparison between
the two available VR modelling software. Both software
were intuitive to use for VR modelling. However,
currently only the models produced in Gravity Sketch
could be exported as a format that is suitable for effective
development in BIM.

Gravity Sketch files could be exported in an IGES
format, which stands for Initial Graphics Exchange
Specification format (Gravity Sketch 2025a). This format
has a useful feature that it retains definition of curvature
(Joko Engineeringhelp, 2020). A visual comparison
between the surface of a model that was saved in an IGES
format and a model that was not (in this example an OBJ
format) is shown in Figure 8.
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Figure 8. Comparison of IGES (left) & OBJ surfaces (right)

The model saved in IGES format will result in one or
a manageable number of large smooth surfaces that can
be efficiently modified in BIM. In comparison, the
alternative file format (in this example an OBJ format)
resulted in a large amount of small, triangulated surfaces
that would require the very tedious process of individual
modification. Therefore, Gravity Sketch and the IGES
format were decided to be used for this research.

The class lecturer also had to overcome an additional
problem that currently Autodesk Revit (as the BIM
software used) cannot directly import the IGES file. As a
solution, a few intermediary software that could import
IGES and save it into a format that can be imported into
Autodesk Revit were explored. At the end it was found
that AutoCAD and Fusion 360 software had specific
tools that could be used for such a purpose. Within the
intermediary software, the IGES files were able to be
saved as a DWG format that is importable to Autodesk
Revit. The intermediary software were also useful in
converting the surfaces of the IGES file to become solid
forms. An important benefit of a solid form is that in
Autodesk Revit the unique floor plate shape of each floor
level could be automatically generated. An example is

shown in Figure 9.
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Figure 9. Example of floor levels generated from a VR model that was
imported into the BIM software.

Results and Discussion

From the preparations done to incorporate VR
modelling, there is an opportunity for a more efficient
workflow to emerge. In place of the processes in Figure
3 a new streamlined workflow that incorporates the use
of VR modelling emerges as seen in Figure 10 below.

High: quick, simple

rnalising the concept

Further
development in BIM

nples, procedural, nun

Figure 10. New workflow incorporating VR modelling
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Figure 10 shows that traditional manual intuitive
sketching can be digitally replicated by the similarly
intuitive sketching and modelling that can be done in VR
modelling software. This also automatically produces a
precise digital form. The time-consuming step needed in
the previous workflow to convert from manual to digital
is no longer required. The VR produced digital line
sketches have additional benefit of being 3D line
sketches. After processed through intermediary 3D
modelling software, the data is importable to BIM
software for further development into building parts.

Students were invited to create forms using Gravity
Sketch software and subsequently develop it further in
Autodesk Revit. The students were trained on the spot to
use the Gravity Sketch software as well as the processes
needed to import the VR models as input to subsequently
produce BIM models in Autodesk Revit. An example is
shown in Figure 11. The students were also briefed on
specific commands in the intermediary software for
converting surfaces of an IGES file to be solid forms that
can be saved as a DWG file.

I 1

Figure 11. A student further developing a VR model form that was
imported into the BIM software.

The paragraphs below will focus on the more positive
results of the research that the students gave feedback on.
In the online survey, some students expressed
appreciation for some highly tangible physical benefits.
The students contrasted the new workflow processes with
their previous experience of using a mouse to rotate the
view of a model on a monitor screen. Some students’
feedback also revealed their awareness that the
immersive VR view encouraged their entire body to
frequently move around the model to view it from
various angles. They also gave feedback that they were
aware of the positive health implications involved.

Other students gave feedback that when using VR
modelling, they focused more on creatively making the
form and have less need to constantly figure out the
settings of the software itself. Their previous experience
in BIM software such as Autodesk Revit necessitated
many presets and parameters as previously shown in
Figure 1 and Figure 2. Previously, this took the students’
focus away from the creative ideation process itself that
is of high importance in the concept design stage.

The students provided feedback that VR modelling
resulted in very dynamic forms that would have been
harder to model directly in BIM software. Some students
provided positive comments that the VR modelling
process enabled higher freedom and flexibility. The vast
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majority of students gave feedback that VR modelling
was more intuitive in nature compared to BIM.

In terms of the perceived time needed to make the
overall conceptual form of the building in the VR
modelling software, students gave feedback that it took
between 5 to 20 minutes to create a form that they feel
satisfied with to be further developed in BIM software.
Most students finished their model in about 10 minutes.
This is very encouraging that despite the complexities of
a range of buttons that the student needs to familiarize
themselves with, it took a relatively short period of time
for them to be up and running to start making forms in
VR space.

It was also observed that a student would be able to
be trained on the spot and produce VR forms that were
importable to the BIM software within one day. The
students were able to achieve models with all external
surfaces of building components (e.g. roof, wall or
curtain wall). In comparison, the time needed by the same
students in their year 2 studies to develop a similar
building using BIM software in a conventional workflow
was more than two weeks. This represents a significant
improvement in time efficiency.

This research also revealed some notable negative
feedback. These will be elaborated in the following
paragraphs. There seems to be some limitations in terms
of importing and exporting of the VR model. These
limitations also continued in the latter process of
transforming surfaces into building parts in the BIM
software. Not all surfaces were able to be transformed
into the intended building part. For instance, some
surfaces that the students wanted to transform to become
a roof or wall was only possible to be transformed into
curtain systems which had less potential for further
modifications.

Potentially related to the of lingering problems above,
there were a sizeable minority (around 35%) of student
respondents who still felt that for them working fully in
Autodesk Revit would still be more effective. This could
be related to the longer-term comfort and familiarity with
Autodesk Revit. It could also be related to the negative
feedback some students provided that their initial VR
forms are too abstract to be perceived as a building right
away. BIM software would directly provide information
related to building parts. Some students also gave
negative feedback that it was harder to find the exact
dimensions using the VR modelling software.

Some students felt some discomfort when using the
headset. The students stated that the area of contact
between their face and the headset rapidly becomes
sweaty. This occurred even though they were using it in
an air-conditioned studio space. Some students also
expressed that the VR headset felt heavy on their head.
Some students also felt that the VR screen often became
blurry and they felt the screen position was too close to
their eyes.

Some students gave feedback in the form of
improvement suggestions for the headset related
problems. For instance, one suggested the alternative use
of light weight and less enclosed augmented reality (AR)
glasses in the future when it can be compatible with the
modelling software.
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There was specific input given by students who opted
out of using the pass-through mode in order to have a
more focused view of the model. The students
commented on the uneasiness of being in VR space while
totally visually disconnected from the physical
surrounding space.

This research also revealed findings related to
parameters of hygiene, time and space requirements.
These are useful to note for planning future VR
modelling sessions. These will be elaborated in the
following paragraphs.

The students appreciated the procedures put in place
to sanitize the equipment with antiseptic wipes. It was
also encouraging that early in the research, some students
proactively suggested the option to use gloves as an extra
precaution that a user can utilise.

Currently only one lecturer in the course has
experience in using VR modelling software. During this
research, the lecturer trained one student at a time.
Although as previously stated some students claimed that
with the current guidance given, they could be up and
running even in 5 minutes, accumulatively it will take a
relatively long time in order to train the whole class. As
an illustration, for an average size class of 24 students it
would take at least 2 hours for the lecturer to initially train
the whole class. As not all students are fast learners, this
process could be even longer.

The students gave feedback that they appreciated the
care given to train students in the detailed use of the
controllers on a one-to-one basis. However, the current
one to one session could be made more efficient. Some
students declined to wait their turn to participate. The
overall session was exhausting for the single lecturer to
conduct. It is planned that some ‘train the trainer’ session
for other lecturers may be required. This would enable
other lecturers to shoulder some of the training
responsibilities. Possible video materials would also be
useful to be developed as an alternative for students to
train with while waiting to use the VR equipment.

Some students also expressed that there was a
maximum amount of time that the students could tolerate
in using the VR headset. The student feedback showed
that 30 minutes was the maximum time that a student
would like to continuously be using a VR headset. Most
students preferred to use it for about 20 to 30 minutes at
a time. A common 2-hour session should potentially be
planned to involve stretches of time where the student
intermittently engages with other medium. This could be
used for further development of the VR model in CAD,
3D and BIM software as planned in the new workflow
shown in Figure 10.

It was noticed that the initially planned work area
boundary of about 3 metres by 3 metres previously
shown in Figure 4 was sufficient. It was observed that
such an area enabled the student to stretch their limbs
maximally without obstruction. This is bigger than the
area utilised by a single student who in the past were
deskbound when they did 3D modelling tasks. Overall, a
larger studio space would be needed for future VR
modelling classes. The current individual area could
potentially be useful as a standard module that can be
used as part of the planning of this larger studio.
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Conclusions

The student respondents stated that the use of
processes and equipment as part of the new workflow
shown in Figure 10 have many positive impacts that they
appreciated. Overall it is a more streamlined, and
enjoyably intuitive arrangement. The students were able
to quickly familiarise with the use of the VR equipment
and software. They were able to create unique conceptual
forms more rapidly, intuitively while healthily moving
around throughout the process.

Some notable negative feedback are mainly related to
the enclosed nature of the VR headset which causes
discomfort for some students. There are also current
lingering limitations in the software used. The researcher
plans to conduct further research on possible emerging
alternatives that could overcome these problems.

There are findings on time and space considerations
as well as training needs that were important to note from
this research. These will be useful for planning future
larger scale implementations. Aside from this, it is also
important to note that even small gestures of promoting
hygene and safety considerations that the lecturer put in
place seems to also positively motivate the students. It
even encouraged them to be active partners who
contribute useful input for further improvement.
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EXPLORING OPEN-SOURCE BLENDER’S IMPACT ON ADVANCING ACCESSIBLE
AND INCLUSIVE EDUCATION IN DIGITAL CONTENT CREATION
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Digital content creation skills are increasingly crucial
in the modern workforce, yet commercial software
costs and technical barriers limit educational access.
This paper explores how integrating Blender, a free
and open-source 3D creation suite, into educational
workflows can help address these challenges. Blender
provides cost-effective access to industry-relevant
tools, making it a powerful platform for inclusive
learning. The study investigates its potential to
promote accessible, inclusive education in digital
content creation. These objectives align with global
sustainable development initiatives for quality
education and digital inclusion while also supporting
industry-relevant competencies needed in an evolving
digital landscape. This study adopts a qualitative case
study methodology, examining four scenarios: three
final-year student projects, and a situation from the
Animation, Games and Visual Effects course at
Nanyang Polytechnic in Singapore where a raise in
costs of commercial software impacted the learning
experience of students. The student projects comprise
a high-end animation for Suntec Convention Centre,
the collaborative short film 'Spark' and selected high-
performing projects from the Independent Work
Project module. For these, the research draws on
project documentation, students feedback, and
production analysis as primary data sources. It
combines descriptive analysis of feedback with
technical workflow analysis to evaluate Blender's
influence on accessibility, production efficiency, and
skill development. Blender’s open-source framework
eliminates licensing costs, ensuring equitable access to
cutting-edge tools for learners and educators across
diverse socioeconomic contexts. The availability of
extensive free online tutorials, community support,
and open educational resources fosters independent
learning and interdisciplinary collaboration.
Blender's real-time rendering engine, EEVEE,
significantly enhances educational experiences by
providing immediate visual feedback. These features
align with global educational frameworks promoting
accessibility, digital literacy, and industry-relevant
competencies. Blender exemplifies an inclusive
approach to engineering education, bridging
technical proficiency with global competencies. It

enables students to address real-world challenges in
the digital media industry, preparing them to
navigate the complexities of a technology-driven
global economy. Educational institutions should
prioritize integrating open-source tools like Blender
to foster pedagogical innovation, promote equitable
access, and cultivate the transformative competencies
necessary for the future workforce. This approach
ensures education systems remain inclusive and
responsive to evolving industry demands.

Keywords: Inclusive Education, Blender (3D Software),
Digital Content Creation, Sustainable Development
Goals, Open-Source Tools.

Introduction

Digital content creation has become a cornerstone of
modern professional competencies, transforming from a
specialised skill to an essential requirement across
numerous industries (National Skills Coalition, 2023).
The increasing integration of digital technologies across
various industries has significantly heightened the
demand for professionals skilled in 3D modelling,
animation, and visual effects. This surge is evident in the
rapid growth of the 3D animation market, which was
valued at $22.67 billion in 2023 and is projected to
expand at a compound annual growth rate (CAGR) of
12.3% through 2030 (Grand View Research, 2024).
However, this growing demand presents a significant
challenge in educational contexts, where access to
industry-standard tools often remains limited by
prohibitive licensing costs and technical barriers
(UNESCO, 2023; Schmitz, 2020).

This financial hurdle not only affects institutional
capabilities but also impacts students' ability to practice
and develop skills beyond classroom hours, potentially
widening the digital divide and creating inequitable
learning opportunities (Outreach International, 2024).

Blender, a free and open-source 3D creation suite,
emerges as a compelling solution to these challenges.
Unlike its commercial counterparts, Blender offers
comprehensive functionality for 3D creation, animation,
rendering, video editing, and game development without
licensing fees (Blender Foundation, n.d.). This
accessibility aligns directly with the United Nations'
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Sustainable Development Goal 4, which emphasises
ensuring inclusive and equitable quality education and
promoting lifelong learning opportunities for all (United
Nations, 2022).

The significance of exploring Blender's educational
potential extends beyond mere cost considerations. As
Industry 4.0 reshapes workplace requirements,
educational institutions must adapt their approaches to
develop students' technical proficiency while fostering
critical thinking, creativity, and collaborative skills.
These align with the OECD Learning Compass 2030's
transformative competencies (OECD, 2019) and Industry
4.0's key components of agility and adaptability (World
Economic Forum, 2019). This research investigates how
Blender's integration into educational workflows can
address these multifaceted demands.

This study specifically examined four distinct
scenarios within Singapore's educational context at
Nanyang Polytechnic, School of Design and Media: two
final-year student projects, a high-end animation for
Suntec Convention Centre and the collaborative short
film 'Spark’, selected high-performing Independent Work
Projects (IWP) where students independently chose to
implement Blender, and a broader case study of the
Animation, Games and Visual Effects course's adaptation
to software cost challenges. Through these cases, we
explore how open-source tools can enhance educational
accessibility ~while maintaining industry-relevant
standards and examine the implications of different
software adoption approaches in educational settings,
from structured commercial projects to self-directed
creative works.

The research aims to address one key question: how
does Blender's open-source implementation advance
accessible and inclusive education in digital content
creation?

By examining this question, this study contributes to
the broader discourse on educational technology and
inclusive learning, offering insights for institutions
seeking to balance educational quality with accessibility
in an increasingly digital world.

Materials and Methods

This study employed a qualitative case study
methodology examining four distinct scenarios at
Nanyang Polytechnic, School of Design and Media. The
research investigated Blender's effectiveness in
educational digital content creation, focusing on
accessibility, technical capability, and skill development,
while providing insights into the impact of software
accessibility in educational settings.

Data collection encompassed multiple sources across
these four scenarios. Primary data included feedback
forms completed by 17 respondents who implemented
Blender: a team leader from the Suntec Convention
Centre project, four team members from the 'Spark’
collaborative film, and 12 students from Independent
Work Projects. The forms comprised open-ended
questions covering technical implementation, workflow,
and output assessment. Comparative data came from the
Digital Sculpting unit Learning Unit Report, which

ISATE2025
September 9-12, 2025

captured feedback from 74 students affected by
commercial software access limitations. Technical
documentation included Discord server archives tracking
render logs and iteration cycles across all implementation
projects

The Suntec Convention Centre client project, running
for 12 weeks from 29 May 2023, involved a six-member
final-year team creating a 2 minutes Deepavali-themed
animation for The Big Picture, the world's largest high-
definition LED video wall. This project was one of four
annual animation productions typically created for
Suntec using commercial software. Under their team
leader's decision to implement Blender as the main
lighting and rendering software, the team used EEVEE
real-time rendering engine to help produce 10K
resolution outputs. Data collection included feedback
form and Discord server archives containing render logs
and iteration cycles.

The 'Spark' Collaborative Short Film project spanned
three 12-week phases with different final-year teams,
beginning 27 May 2024. Originally planned for two
teams over 24 weeks, the project required a third team
when the second team's output did not meet the targeted
quality. The first and third teams implemented Blender
as the main 3D application, while the second team used
commercial software. The two-minute animation was
submitted to two film festivals: Tiny Mountains Film
Festival (Australia) and Voronezh International
Animation Film Festival (Russia). Data collection
included team feedback forms, festival selection
documentation, and Discord server archives containing
render logs and iteration cycles.

The Independent Work Project (IWP) was a self-
directed third-year module where each cohort worked for
15 weeks. The module allowed students to conceptualize
and execute projects of their own choice, working
individually or in pairs. Each project was scoped for
approximately 150 hours of work, representing a
significant milestone where students demonstrated
mastery of skills developed over their previous two years
through independent project management and creative
decision-making. From these cohorts, twelve high-
performing students who independently chose to
implement Blender as their primary tool were selected for
this study, with academic achievements ranging from 75
to 95 out of 100. Their self-initiated projects
encompassed diverse applications including mixed
media animation, character modelling, commercial
visualization, and 2D/3D hybrid works. Data collection
included project documentation, feedback forms, and
Discord server archives containing technical discussions.

The Digital Sculpting unit within the Diploma in
Animation, Games and Visual Effects faced a sudden
price increase for its primary commercial software
student licenses, from approximately 20 to 100 SGD per
student, just weeks before the semester's start in mid-
April 2024. Due to the time-consuming nature of
institutional purchase procedures and budget approval
processes, new licenses could not be acquired at such
short notice. With individual student licenses and laptop
installations no longer feasible, and a proposal to adopt
Blender as alternative software rejected, the unit
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implemented existing legacy software licenses restricted
to shared school laboratory facilities. This arrangement
involved 81 students. Data collection consisted of the
Learning Unit Report, which documented personal pen
tablet compatibility issues across facilities and instances
of private license purchase by some of the students,
highlighting the impact of limited facility access hours on
student work completion.

The study employed descriptive analysis to examine
feedback data through two distinct analytical lenses. The
first focused on documenting implementation
experiences with open-source software in two animation
projects and the IWP module, examining response
frequencies and thematic patterns in learning resource
utilization, technical performance feedback, and
workflow adaptation. The second analysed the Digital
Sculpting unit as a case study, examining how
commercial software licensing changes impacted the
learning experience, through documented student
feedback. Areas of focus included facility access
limitations, technical constraints, and resource
availability challenges. Data processing involved
extracting direct quotes from feedback forms, Learning
Unit Report responses, and Discord archives, with
responses grouped and categorized to clarify both
successful open-source implementation patterns and the
vulnerabilities of license-dependent educational systems.

Results and Discussion
Accessibility and Inclusivity

Both animation projects and IWP implementations
demonstrated high accessibility, with all seventeen
respondents specifically highlighting cost-free access. As
shown in Figure 1, Accessibility & Inclusivity achieved
100% positive response, indicating unanimous
recognition of Blender's accessible nature. "Blender's
free and so are a lot of its plugins," noted one team
member, while an IWP student emphasized the practical
benefit: "easier to work with when switching between
different workstations without having to deal with
licensing issues." Another highlighted industry potential:
"advocate everyone to use it and hope the industry moves
closer to Blender."

Learning resource availability emerged as a critical
factor across all projects. The community aspect
particularly resonated, with one FYP member noting
"having fresh daring views from casual artists really
expanded my perspective," while IWP students
highlighted diverse learning channels including
"YouTube, Reddit, Instagram, Blender community."
Several IWP students specifically mentioned the
advantage of Blender's large wuser base for
troubleshooting unique problems.

Technical Performance and Production Efficiency

Technical performance data revealed strong
satisfaction across both FYP and IWP projects. Figure 1
supports this finding with 82% positive response rate for
Technical Performance and 76% for Production
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Efficiency. The Suntec project achieved 10K resolution
outputs with 30-second render times, while IWP projects
demonstrated diverse technical implementations from
character modelling to commercial visualization.
EEVEE's real-time rendering capabilities were
particularly valued, with one FYP animator noting,
"EEVEE made it a lot easier to visualise what was going
on in the scene," while IWP students highlighted its
benefits for "quick R&D to speed up my process and
workflow."

Workflow advantages included comprehensive
toolsets and efficient file sharing. Both FYP and IWP
students praised the node system, with one IWP student
noting it "felt more user friendly and less daunting.”
Project satisfaction ratings averaged 8/10 for FYP
projects, while IWP projects consistently scored between
7-8/10, demonstrating consistent performance across
different project scales.

Skill Development

Learning curve data showed notably positive trends
across both FYP and IWP implementations. Despite
varying levels of prior experience (from none to basic
knowledge), students demonstrated successful project
completion across diverse applications. IWP students
particularly noted the software's adaptability, with one
stating "Being able to directly draw in the 3D space with
Grease Pencil... gave a more hands-on experience in
production making."

Learning resource utilization demonstrated consistent
patterns, with all seventeen respondents actively
engaging with online tutorials and communities. The
self-directed nature of IWP projects particularly
highlighted Blender's capacity to support independent
learning, with students successfully navigating technical
challenges through community resources and
experimentation. As one IWP student noted, "Open-
source software like Blender lowers the barrier of entry,
allowing artists freedom to create and express their own
styles."

Thematic Frequency

Figure 1 Thematic  Frequency Chart showing key
implementation outcomes. Both Learning Resources and
Accessibility & Inclusivity achieved 100% positive response,
while Technical Performance (82%) and Production Efficiency
(76%) also demonstrated strong positive results

Digital Sculpting Unit Software Access and Resource
Considerations
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The Digital Sculpting unit's Learning Unit Report
(n=74, 92.50% response rate) revealed significant
disruption following the license cost increase. Facility
access limitations emerged as a primary concern, with
students reporting restricted laboratory access and
weekend attendance requirements. One student noted:
"Make classrooms more readily available for Zbrush, I
have to go to school in the weekends sometimes."

Technical constraints compounded these challenges,
with tablet compatibility issues across facilities affecting
work quality. Students reported driver update needs and
inconsistent hardware performance, leading to additional
time requirements for basic tasks. The situation
particularly impacted those without personal licenses.

Resource access emerged as a significant factor, with
fifteen students addressing availability concerns. Those
relying on school facilities reported challenges, with one
noting: "There is an unfair playing field in terms of
resources. Those who bought Zbrush was allowed to
spend less time in school." Time management became a
critical issue, with students reporting diverted time from
other modules and increased stress levels.

Study Limitations and Future Research Directions

While this research provides valuable insights into open-
source software implementation in educational settings,
a few considerations present opportunities for future
expansion. The study's focus on Nanyang Polytechnic's
implementations offers an understanding of effective
practices, particularly through high-performing final year
projects that demonstrated innovative applications of
Blender. Additionally, the Digital Sculpting unit case
involving 81 students provided insight into the
vulnerabilities of commercial software dependency in
educational settings, where a sudden license price
increases revealed accessibility challenges. Building
upon these findings, future research could benefit from
multi-institutional studies, broader student sampling and
the integration of quantitative metrics to complement the
existing qualitative insights. These expansions would
further strengthen the growing body of knowledge
around open-source tools in digital content creation
education.

Conclusions

This study demonstrates how open-source software
implementation in animation education supports broader
educational and social objectives while meeting industry-
standard technical requirements. Through examination of
diverse project implementations, from high-end
commercial work to independent student projects,
several key conclusions emerge.

The elimination of licensing barriers through
Blender's open-source framework has demonstrated
tangible impacts on learning accessibility and
educational equity. This becomes particularly significant
considering the situation faced by the Animation, Games
and Visual Effects course, where increased commercial
software costs threatened to affect learning experiences.
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Students' ability to work seamlessly across different
environments, coupled with access to extensive
community resources, provides a sustainable choice
while supporting continuous learning and skill
development regardless of socioeconomic constraints.
This aligns directly with SDG 4's objectives for inclusive
and equitable quality education.

The development of transformative competencies, as
outlined in the OECD Learning Compass 2030, is
evidenced through students' demonstrated ability to solve
complex technical challenges, collaborate across
platforms, and adapt to evolving project requirements.
The community-driven nature of open-source software
appears to particularly enhance critical thinking and
creative problem-solving capabilities.

Technical innovations, especially EEVEE's real-time
rendering capabilities, have shown significant positive
impact on learning experiences and workflow efficiency.
This immediate visual feedback loop supports the
development of agility and adaptability - crucial skills for
Industry 4.0 readiness. The successful completion of
professional-grade projects suggests that open-source
implementation can effectively bridge educational and
industry requirements while fostering these essential
competencies.

These findings suggest that the integration of open-
source software in animation education not only
addresses immediate practical challenges but also
contributes to broader educational objectives and future
workforce preparation, while providing a sustainable
solution to rising software costs in educational
institutions.
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According to The Government of the Hong Kong
Special Administrative Region Press Releases, there
are 4697 (25.9% of total taxi) wheelchair taxi in Hong
Kong as at end of February 2024, Rider comfort is
important for the taxi passengers to feel safe and
secure, and it is hugely affected by the taxi drivers’
driving behavior and attitude. In this study, the
wheelchair taxi driver driving behavior will be
monitored, recorded and analyzed. It aims to
understand the driving performance effects on the
subjects of drivers’ gender, drivers’ age and
experiences of driving wheelchair taxi.

In 2023, VITC Smart City Innovation Centre,
Hong Kong Institute of Information Technology, and
Hong Kong Institute of Vocational Education-
Engineering co-developed “DriveSense” in-vehicle
monitoring system and “DriveBox” vehicle
information logger. “DriveBox” captures vehicles’
motion, location and speed once the drivers start the
engine. The vehicle information data is transferred to
“DriveSense” system through 5G mobile network and
stores in cloud-based servers. With intuitive software,
vehicle information data has been visualized by
presenting in the format of map, graphs and tables.
“DriveSense” stands as a pioneering solution,
revolutionizing the way vehicle operations are
monitored and managed, while ensuring trip safety
and riding comfort for taxi passengers.

In 2024, “DriveBox” vehicle information logger
has been installed on 8 wheelchair taxis with different
vehicle models, such as Toyota Comfort, Toyota Noah
80 and Toyota Noah 90. The barrier-free taxi
operator is able to monitor the wheelchair taxi drivers
by “DriveSense” in vehicle monitoring System. The
analyzed results can proof that female, male or over
60 years old drivers are having capability to be
empathic wheelchair taxi driver to provide safely and
comfortable trip for disabled passengers.

Keywords: Vehicle monitoring, wheelchair taxi, disabled
passenger, fleet management, driving behavior

Introduction

Taxi Driver Performance

According to data released by the Government of
the Hong Kong Special Administrative Region, as of the
end of February 2024, there are 4,697 wheelchair-
accessible taxis, representing 25.9% of the total taxi fleet.
The number of wheelchair-accessible taxis has been
steadily increasing in response to the growing demand
from passengers with disabilities who rely on taxis for
their daily transportation needs. In 2023, a total of 5,265
taxis were involved in traffic accidents, contributing to
28,808 reported cases across all licensed vehicles,
marking the highest accident rate within this category.
The report identifies the top five driver-related factors
contributing to these accidents as inattentive driving,
tailgating, loss of vehicle control, careless lane changes,
and improper or illegal turns. Research on risky driving
behaviors indicates that the incidence of road traffic
accidents can be mitigated through effective enforcement,
continuous monitoring, and systematic evaluation. Given
that many taxi fleet operators in Hong Kong manage
large numbers of vehicles and employ numerous drivers,
ensuring consistent and safe driving practices across all
drivers presents a significant challenge.

In response to this issue, the VIC Smart City
Innovation Centre, in collaboration with the Hong Kong
Institute of Information Technology and the Hong Kong
Institute of Vocational Education-Engineering, has
developed the “DriveSense” in-vehicle monitoring
system alongside the “DriveBox” vehicle information
logger. These technologies aim to enhance driver
oversight and improve overall taxi safety.

The “DriveSense” in-vehicle monitoring system
proposes a solution that combines technologies with the
existing limitations of the vehicles. It provides users with
a vehicle monitoring system requiring minimal
modification of the vehicle, allowing users to monitor
their vehicles almost in real-time, and alerting the users
about the vehicle's status and the drivers’ behaviors. In
this study, the wheelchair taxi driver driving behavior
will be monitored, recorded and analyzed. It aims to
understand the driving performance effects on the
subjects of drivers’ gender, drivers’ age and experiences
of driving wheelchair taxi.
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Convert Barrier-Free Taxis to IoT Vehicles

According to information provided by the Hong
Kong Government, as of the end of February 2024, there
are approximately 4,700 barrier-free taxis operating in
Hong Kong to cater to the transportation needs of
passengers with disabilities. These barrier-free taxis are
largely similar to conventional vehicles but are equipped
with specific modifications, including electric wheelchair
ramps, expanded interior space, and secure wheelchair
mounting systems to accommodate wheelchair users.
Common vehicle models adapted for this purpose include
the Toyota Noah 80 Series, Toyota Noah 90 Series,
Toyota Comfort, Nissan NV200, and Nissan Serena.

Notably, these barrier-free taxis currently lack
integrated smart or Internet of Things (IoT) technologies.
To address this gap, the “DriveSense” system has been
developed, which integrates sensors, a wireless
communication module, and dedicated software to
enable the conversion of standard vehicles into IoT-
enabled units. This system allows fleet operators to
monitor their entire vehicle fleet efficiently through a
web-based application. With minimal effort, operators
can access comprehensive vehicle data, including real-
time location information, thereby facilitating
streamlined and effective fleet management.

Materials and Methods or Pedagogy

Hardware Design for Capturing data

“DriveSense” system is combined with the
“DriveBox” vehicle information logger. The “DriveBox”
(Figure 1) is fabricated by CSS Electronics and
comprises a CANbus logger, a 12 V power supply, and a
5G wireless router. The “DriveBox” is used to capture
GPS location and vehicle acceleration data. The CANbus
logger is combined with the u-blox NEO-M9V-20B
GNSS module, the u-blox LARA-R6001D cellular
module, and the ATSAMV70N20 microchip. The GNSS
module provides IMU data that includes 3-axis
acceleration and 3-axis angular rate. The ANN-MS-0-
005 GPS antenna is used to receive satellite signals. All
captured data will be stored on an SD memory card for
batch uploading to the cloud server automatically. Once
the batch data file has been uploaded, the file will be
deleted automatically from the SD memory card.

—
GPS =
@ |56|
—

DriveBox

/:«'/j,}a

Drive Box

GPS Module 5G Wireless

oo TN Module
Accelerometer, Gyro

12V Power Supply I’ @
and IMU Module o 0

Figure 1 Schematic of "DriveBox"

Hardware Installation

The “DriveBox” device is powered by 12V DC
through the cigarette lighter socket in the vehicle. The
GPS antenna is installed and secured under the
windshield for better signal reception. The device will be
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installed and secured under the driver's seat on a flat
surface (Figure. 2). The device will follow the orientation
for IMU axis calibration (Figure 3). During the testing
period, three car models have been selected to install the
“DriveBox” vehicle information logger and captured the
driver driving performance data: 1. Toyota Comfort
Hybrid (3 vehicles), 2. Toyota Noah 80 (3 vehicles), and
3. Toyota Noah 90 Hybrid (2 vehicles).

GPS Antenna

Power Plug

DriveBox

Figure 2 Installation of “DriveBox” in the Vehicles

Figure 3 “DriveBox” orientation set-up

Driving Behavior Data Collection

“DriveSense” system and “DriveBox” vehicle
information logger have installed on 8 wheelchair taxis,
and 20 drivers have been assigned to drive specified taxis
from 1 May 2025 to 15 June 2025. Table 1 shows the
drivers' list for each taxi. Drivers are assigned to one
vehicle only during the data collection period. All
collected data will be mapped to the drivers according to
the attendance records. Table 1 also lists the drivers’ age
range, driving wheelchair taxi experiences, accident
records, and the assigned vehicles list. There are 1 driver
over 70 years old, 12 drivers between 60-69 years old, 2
drivers between 50-59 years old, and 5 drivers between
40-49 years old. In the testing drivers' team, there are 1
female driver and 19 male drivers. For wheelchair taxi
driving experiences, there are 8 drivers with more than
10 years of experience, 8 drivers with less than 2 years of
experience, and 4 drivers with between 2-4 years of
experience.

Table 1 lists of Driver Information

Driver Cab Vehicle Age Driving Accident
number model Range ‘Wheelchair Rate
Taxi
Experience
(Year)
Driver A Cab 3 Toyota Noah 40-49 4 1
90
Driver B Cab 7 Toyota Noah 60-69 15 0
90
Driver C Cab 7 Toyota Noah 40-49 3 0
90
Driver D Cab 5 Toyota Noah | 70+ 15 0
80
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Driver E Cab5 Toyota Noah | 60-69 15 1
80

Driver F Cab 2 Toyota Noah | 50-59 15 1
80

Driver G Cab 8 Toyota Noah | 60-69 15 1
80

Driver H Cab 8 Toyota Noah | 60-69 13 0
80

Driver I Cab 8 Toyota Noah | 60-69 1 1
80

Driver J Cab 4 Toyota 50-59 15 1
Comfort
Hybrid

Driver K Cab 4 Toyota 60-69 0.5 0
Comfort
Hybrid

Driver L Cab 4 Toyota 40-49 4 0
Comfort
Hybrid

Driver M Cab 1 Toyota 60-69 0.5 0
Comfort
Hybrid

Driver N Cab 6 Toyota 60-69 1 0
Comfort
Hybrid

Driver O Cab 6 Toyota 40-49 0.5 0
Comfort
Hybrid

Driver P Cab 6 Toyota 60-69 1 0
Comfort
Hybrid

Driver Q Cab 6 Toyota 60-69 2 0
Comfort
Hybrid

Driver R Cab 6 Toyota 60-69 1 0
Comfort
Hybrid

Driver S Cab3 Toyota Noah | 40-49 12 2
90

Driver T Cab 6 Toyota 60-69 1 0
Comfort
Hybrid

“DriveSense” System Architecture

The “DriveSense” system consists of “DriveBox”
vehicle information logger, cloud server, software design,
and a user interface platform (Figure 4). The data will be
captured four times per second and saved in a batch file.
The batch data file, in MF4 format, will be uploaded to
the Minio cloud server through a 4G mobile network. All
data will be decoded automatically and stored in another
cloud server, the InfluxDB database. The “DriveSense”
user interface platform (Figure 5) is designed to be web-
based and is able to display all the analyzed driving data
on a single page.

DriveBox Hardware

5¢
G "9!11,
)
"k

3

DriveSense

Anatings
Vehicle (
Information | MINIO
%
L ee— e

Cloud Server

Monitoring and
Analysis Platform

Taxi

Figure 4 Schematic of “DriveSense” System

o

Figure 5 Design of “DriveSense” User Platform
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3D Dimensional Acceleration Analysis

The IMU sensor provides three-dimensional motion
measurement by converting the detected inertia. Acc-X
(X acceleration) value is defined as forward and
backward motion; Acc-Y (Y acceleration) value is
defined as right and left; and Acc-Z (Z acceleration)
value is defined as up and down. The “DriveSense”
backend system has set an ACC-X exceeding value of +3
/s for the warning alert. The warning frequency for each
alert has been set to 4 seconds to avoid repeating alerts.

Speeding Analysis

The speeding analysis uses recorded GPS ground
speed values and the “Road Networks (2nd Generation)”
data set from the Hong Kong Transport Department to
identify the driver's speeding behavior. The speeding
identification has been set if the vehicle is over 7 km/h.
The speeding alert frequency for each alert has been set
to 10 minutes to avoid repeating alerts.

Trip Determination and Trip Distance Calculation

Every 0.25 seconds, one set of data points will be
recorded, and it will be used to calculate the distance. The
total trip distance is calculated using the equation of
speed x time (0.25 seconds). The total distance will only
be calculated when the GPS signal is available. The total
driving time will be calculated from when the GPS signal
is received until it is lost. If the GPS signal is lost for
more than 60 seconds, a new trip is set up.

Results and Discussion

Total Driving Distance and Total Driving Duration
Results (Figure 6 and Figure 7) show the driving
records for each driver from 1 May 2025 to 15 June 2025.
During the data collection period, data on the driving
behavior of 20 drivers have been collected. The highest
driving distance and duration are 3957.4 km and 12426
minutes by Driver A. The lowest driving distance and
duration are 104.77 km and 453 minutes by Driver R. The
average driving distance and duration for the drivers are
1777.0 km and 5438.95 minutesRemember the
followings: do not end a page with a heading, do not start
a page with an incomplete line, do not underline any part

of the text, and do not forget to check the spelling.
Total Traveling Distance (KM)
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Figure 6 Results of Total Traveling Distance for Drivers
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Figure 7 Results of Total Traveling Time for Drivers

Driving Behavior Analysis

“DriveSense” has captured driving behavior data
from different drivers and analyzed it. Figure 8 shows the
number of driving alerts for each driver along with
different types of alert distribution. It has been found that
Driver A has 2008 driving alerts, which is the highest.
Driver R has 53 driving alerts, which is the lowest. The
results do not indicate that high driving mileage
corresponds with a high driving alert rate. The driving
alert rate is based on the driver's driving behavior. Results
also shows that the alerts are mainly due to rough steering,
such as fast left turns or right turns (Figure 8).
Approximately 70% of total driving alerts are attributed
to rough steering. Additionally, about 20% of total
driving alerts are due to heavy braking.

Results shows the frequency of driving alerts for each
driver, which is the number of driving distances that will
occur per driving alert (Figure 9). Higher values mean
that the driver has a low driving alert frequency, and the
driver is considered a safe driver. Driver H has the lowest
driving alert frequency at 9.2 km per alert, while Driver
L has the highest driving alert frequency at 1.25 km per
alert.

Total Alerts

Alerts

speeding s 0 1 1+ o 2 2 o 1 & w = =
Driver

mspeedng mroughlshwm  mroughrightnen  =heavybraking

Figure 8 Results of Driving Performance Distribution for Drivers

Alert Frequency ( KM/Alert)

KM/ Alert

726
s
60 s
o ‘ ‘ ‘ ‘ | | I | | I I |
Driver

Figure 9 Results of Alert Frequency for Drivers

Gender of Wheelchair Taxi Driver

The results show that there is little difference in terms
of driving behaviour for different gender. Driver F is a
female driver and she has an alert frequency of 5.68
km/alert. Compared to other drivers, Driver F’s
frequency value is above the average value of 3.38
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km/alert. The results shows that Driver F has good
practice in controlling the brake panel (Figure 8). She has
the lowest heavy braking alerts rate during a 2700 km
driving distance, which is about 90 km per heavy braking
alert. Heavy braking in a wheelchair taxi can cause
serious injury for disabled passengers. Common injuries
include whiplash, concussions, broken bones, and in
more serious cases, traumatic brain injuries, spinal
injuries, and even amputations. Many passenger
transportation companies are very concerned about heavy
braking, and provide training to drivers for braking
control. Therefore, the results can prove that all gender
can be an empathetic wheelchair taxi driver with good
controlling of the vehicle.

There are 5 drivers over 60 years old who have an
alert frequency value above the average value of 3.38
km/alert (Figure 9). Driver B, Driver D, Driver E, Driver
H, and Driver N would be considered older empathetic
wheelchair taxi drivers. It is usually the case that older
drivers have more driving experience than younger
drivers. However, older drivers may have a slower
reaction time than younger drivers, which could increase
the risk of accidents. The results can prove that older
drivers can maintain a good driving attitude to avoid car
accidents. A very small number of car accidents have
been recorded in the past 10 years or even more.
Therefore, it can be believed that if older wheelchair taxi
drivers have a good driving attitude and patience, he or
she could be a good empathetic and safe wheelchair taxi
driver.

Over 10 Years Experienced Wheelchair Taxi Driver

Driving experience significantly influences driving
performance. The findings indicate that drivers with
extended driving experience demonstrate superior
control over the brake pedal, accelerator, and steering.
Within the study, eight individuals were classified as
experienced wheelchair taxi drivers, each possessing
over ten years of experience in this specific domain.
These drivers include Driver B, Driver D, Driver E,
Driver F, Driver G, Driver H, Driver J, and Driver S. The
majority of these experienced drivers exhibited a high
alert frequency rate, surpassing the average value of 3.38
km per alert as illustrated in Figure 9. Nonetheless,
Drivers J and S displayed marginally lower driving
performance despite their extensive experience. This
suggests that multiple factors beyond experience—such
as the driver’s personal background, financial
motivations, and personality traits—may impact driving
behavior. A prevalent issue among Hong Kong taxi
drivers is the pressure to increase income, which often
leads to faster driving speeds in order to complete more
trips within a given timeframe.

An exceptional case is Driver N, who demonstrated
commendable driving performance with an alert
frequency of 3.95 km per alert, despite having only one
year of experience driving a wheelchair taxi. This
anomaly is attributed to the transferability of driving
skills from related fields; Driver N is a retired ambulance
driver with over ten years of experience operating
emergency vehicles. Consequently, it can be inferred that
extensive driving experience, whether directly related or
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transferable, contributes  positively to  driving
performance.

Conclusions

The “DriveSense” system, in conjunction with the

“DriveBox” vehicle information logger, enables
comprehensive monitoring, storage, and analysis of
driver behavior across eight wheelchair taxis.
This integrated monitoring framework facilitates remote
management of both vehicles and drivers by taxi fleet
operators. Analysis of driving performance data from a
sample of 20 drivers yields several key findings: (1)
gender have no effect in the capacity to provide
empathetic service as wheelchair taxi operators; (2)
individuals aged over 60 years can safely operate
wheelchair taxis, given their physical and mental health
conditions allow; and (3) drivers possessing greater
driving experience exhibit superior driving performance.
Looking ahead, it is recommended that the deployment
of the “DriveSense” monitoring system and “DriveBox”
logger be scaled up to encompass to larger fleet or other
fleet vehicles. This would enhance the efficacy and
quality of vehicle monitoring services available to other
fleet management companies while most importantly,
ensuring the health and safety for the passengers.
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COPD is a lung disease caused by long-term smoking
habits and is common among the elderly. COPD is a
disease that causes shortness of breath due to
bronchiolitis and emphysema. In Japan, there are
about 220,000 COPD patients receiving treatment,
but it is reported that about 5 million COPD patients
have not been examined or diagnosed. Therefore,
Ministry of Health, Labour and Welfare has
positioned COPD as a major lifestyle-related disease
in Japan and has taken comprehensive measures. On
the other hand, frailty prevention is important to
extend healthy life expectancy, which is a health issue
in Japan. Exercise, nutrition, and social activities are
important for frailty prevention, and it has been
reported that participation in social activities is
especially effective for frailty prevention among the
elderly.

We decided to develop a remote health support
system using smartwatches and smartphones to
prevent frailty in COPD patients with a very high
frailty incidence. This system mainly provides the
following three functions for COPD patients at home.
1) physical health management through online health
observation, 2) online exercise therapy through real-
time heart rate monitoring, and 3) providing

opportunities for remote patient community activities.

In this study, we conducted a long-term introduction
experiment for six months with 2 COPD patients to
verify the functionality of physical health
management through online health observation.
Based on the data during the system use period, we
grasped changes in physical activity and physical
condition that were affected by the season and the
patient’s lifestyle. Based on the results, this system
added a function to detect an emergency when a
patient is unwell and send an alert to the patient and
the supporter. The alert criteria for this function can
be set based on the patient's data for two consecutive
weeks. In other study, we conducted an experiment to
introduce online exercise therapy using a Web
conferencing system for 2 healthy adults. As a result,
the instructor was able to make the subjects exercise

safely while grasping the pulse fluctuation during
exercise in real time. The goal of the next step is to
build a bidirectional health support system between
the patient and supporter using ICT, instead of
unidirectional health support from supporter to
patient.

Keywords: COPD, Frailty, Remote, Health Support, ICT
Introduction

Chronic obstructive pulmonary disease (COPD) is a
lung disease caused by long-term smoking habits, and its
symptoms are common among elderly people . The
main symptoms of COPD are dyspnea on exertion and
chronic cough and sputum. It is estimated that there are
210 million COPD patients in the world. In 2020, the
WHO announced that COPD is the third leading cause of
death in the world after ischemic heart disease and stroke.
This trend is no exception in Japan. According to a 2001
Nippon COPD Epidemiology study (NICE study),
approximately 220,000 COPD patients in Japan are
receiving treatment, but approximately 5.7 million
patients with COPD symptoms have not been examined
or diagnosed 2. In Health Japan 21 (the second term)
Analysis and Assessment Project, implemented in fiscal
2013, COPD was positioned as a major lifestyle-related
disease along with cancer, cardiovascular disease, and
diabetes ¥. In addition, the Ministry of Health, Labour
and Welfare has set a goal of raising awareness of COPD
to 80%, and hopes that raising awareness of the disease
will lead to early detection and treatment, thereby
extending healthy life expectancy and reducing mortality.
However, in a survey conducted by Global Initiative for
Chronic Obstructive Lung Disease Japan (GOLD Japan)
in 2024, the awareness of COPD was only 32.8%, and the
expected results have not been achieved 2. Therefore,
Health Japan 21 (the third term) Analysis and
Assessment Project, implemented in fiscal 2024, newly
indicated the need to take comprehensive measures such
as "Prevention of COPD onset, early detection and

treatment intervention, and prevention of severe COPD"
3).
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Figure 1. The Outline of the developed bidirectional health support system for the prevention of frailty in COPD patients.

On the other hand, the prevention of frailty, which is
an intermediate stage between a healthy state and a state
requiring nursing care, is an important issue for
extending healthy life expectancy. However, it has been
reported that the incidence of frailty is very high in
COPD patients, who are often seen in the elderly 4.
Patients with COPD suffer from dyspnea due to the
decline in lung function, which reduces their physical
activity and their ability to exercise for endurance. This
leads to psychological disorders such as physical
limitations in activities of daily living and depressive
tendencies. As a result, the development of the disease
state and the onset of frailty are further promoted while
forming a vicious cycle. As a result, COPD patients tend
to avoid going out and have fewer opportunities to
participate in society. However, it has become clear that
social participation, along with exercise and nutrition,
has a great impact on frailty prevention as the three pillars
of frailty prevention. Therefore, securing social
participation opportunities for COPD patients is a major
issue.

Purpose

Exercise therapy is effective in controlling the
deterioration of the condition and preventing frailty in
COPD patients, but the rate of continuous exercise
therapy at home is very low 9. It is considered that the
"relationship with people™ has an influence as a factor.
We reported that recreational activities for COPD
patients, which had been held regularly, had to be
cancelled due to the spread of the COVID-19, which
further reduced the opportunities for patients to go out,
resulting in a significant deterioration in patients’ social
health-related QOL ©.

From these backgrounds, we considered that it is
necessary to develop an interactive health support system
that realizes "relationship with people™ and “connection

with society” in addition to the conventional one-way
health support from "supporter to patient” such as
"management and guidance”. Therefore, we decided to
develop a remote health support system for elderly
COPD patients at home using ICT devices that can
realize the following three health support services
(Figure 1).
1) Health management through online health
observation.
2) Implementation of online exercise therapy with
simultaneous display of vital data.
3) Implementation of remote "Kayoi-no-ba".
“Kayoi-no-ba” in Japanese is meant that a place where
local residents, including the elderly, take the lead in
activities aimed at preventing long-term care and frailty.

Development of the Health Support System

1. Measure & Send Health Condition and Physical
Activity Data ‘APP for Patients’

We have developed a remote monitoring system for
the health status and physical activity of elderly COPD
patients at home. With this system, supporters such as
doctors, nurses, and caregivers can not only grasp the
daily health status of the patients, but also evaluate the
health status and physical activity of the patients long-
term and provide health support tailored to each patient.
The system in outlined in Figure 2.

In this system, an iPhone and an Apple Watch (Apple,
Cupertino, California, USA) are used as patient devices.
The OS used for application development was iPhone OS
14 Xcode 13.0, and Swift 5.5 was used for software
development. How to operate the patient application is as
follows:

1) Resting pulse rate and blood oxygen wellness
(oxygen level taken into the blood) are measured
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Engineering Design Module

31 | 03-43- KOZAI Implementation of Regional Co-Creation National Institute of Oral ST2-
ST2- Takanori Education: Fostering Innovative Talent and Technology (KOSEN), pl28
2#JP_36 Advancing ICT Education through Anan College

Government-Academic Collaboration

32 | 03-43- TAN Cheng Learner’s Perception of Articulate Rise in Nanyang Polytechnic | Oral ST2-
ST2- Keat Asynchronous Online Learning (AOL) for pl34
3#NYP_02 Pharmacotherapy

33 | 03-47- WEE Diana Investigating the Effectiveness of Nanyang Polytechnic | Oral ST2-
ST2- Simulation-Based Training on Social Work pl40
1#NYP_05 Students in Fieldwork Placement

34 | 03-47- FUTAMURA Enhancement of Seafarer Training with National Institute of Oral ST2-
ST2- Akira Visualization of Ship Mooring Conditions Technology (KOSEN), plab
2#JP_39 Yuge College

35 | 04-43- KANNURAO Systematic Scaffolding and Facilitation in Temasek Polytechnic | Oral ST2-
ST2- Sudha Engineering Education: A Data-Driven, p150
1#TP_05 Peer-Mentored Framework for

Transformative Learning

36 | 04-43- YOKOTA Effectiveness of Disaster Education for National Institute of Oral ST2-
ST2- Kyohei Elementary and Junior High School Technology (KOSEN), p155
2#JP_25 Students Incorporating Programming Wakayama College

Education and Active Learning

37 | 04-43- LIM Siew Kuan | Transforming Learning in Wafer Fabrication | Singapore Oral ST2-
ST2- Process through Smart Learning Spaces Polytechnic plé6l
3#SP_04

38 | 04-47- NG Lynn Enhancing Higher-Order Thinking Through Temasek Polytechnic | Oral ST2-
ST2- Al Chatbots: A Multi-Domain Study plé7
1#TP_01

39 | 04-47- CHIU Wai Han Multi-modality Al-enabled Multisensory Vocational Training Oral ST2-
ST2- Learning for Dyslexia Students Council - Hong Kong pl72
2#HK_04

40 | 05-43- CHEAH Sin- Effect of Student Mindset on Failure Singapore Oral ST2-
ST2- Moh Tolerance in Learning from Deliberate Polytechnic pl76
1#SP_01 Failure

41 | 05-43- LIN Genevieve | Impact of Microlearning-supported Flipped | Republic Polytechnic | Oral ST2-
ST2- Laboratory on Students’ Learning p182
2#RP_04 Motivation and Achievements in Applied

Chemistry
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42 | 05-43- HORIUCHI Enhancement of Educational Methods to National Institute of Oral ST2-
ST2- Sakie Improve Understanding of Convolutional Technology (KOSEN), pl88
3#JP_37 Operations through Impulse Response Gifu College

Measurement

43 | 05-47- YIP Ching Yee The Role of Game-Based Learning in Singapore Oral ST2-
ST2- Enhancing Critical Thinking Disposition in Polytechnic pl94
1#SP_03 Technical and Vocational Learners

44 | 05-47- OGAWA Haruki | Gamifying Logistics: A Board Game National Institute of Oral ST2-
ST2- Approach to Enhancing Student Motivation | Technology (KOSEN), p200
2#JP_44 Hiroshima College

45 | 05-47- KANEKO Effective Method Of Learning Basic Energy | National Institute of Oral ST2-
ST2- Tomomi Mix Using Analog Games Technology (KOSEN), p206
3#JP_14 Tomakomai College

46 | 05-47- HADIATMADJA | Use of First-Person Player Computer Game | Temasek Polytechnic | Oral ST2-
ST2- Juniarto to Improve Gerontology Students’ Empathy p212
LHTP_06 Towards Persons with Dementia.

47 | PP-41- NISHIO Practical Report by Exercise for Integrating | National Institute of Poster ST2-
ST2- Kimihiro Science and Engineering: Proposal of Novel | Technology (KOSEN), p218
04#JP_11 Open Lectures and Educational Materials Tsuyama College

48 | PP-41- YIBIFU Tilabi Enhancing Communication Strategies for National Institute of Poster ST2-
ST2- Engineering Students: Managing Technology (KOSEN), p224
05#JP_16 Conversational Breakdowns in English Akita College

Language Education

49 | PP-41- TAN Wai Kian A Pedagogical Approach to Bridging the Toyohashi University Poster ST2-
ST2- Gap Between High School and National of Technology p230
07#JP_24 Institute of Technology Students in

Engineering Education

50 | PP-41- HORITA Effectiveness in Engineering Education by National Institute of Poster ST2-
ST2- Takayuki Participating in Model Contests in the Field | Technology (KOSEN), p234
08#JP_29 of Civil Engineering Matsue College

51 | PP-41- HIGASHINO A house for the Alien from Baltan (V)o National Institute of Poster ST2-
ST2- Adriana ¥ o(V): Teaching Architectural Design Technology (KOSEN), p238
09#JP_34 Concepts to First-Year Students Akashi College

52 | PP-41- OGITA Midori The educational effect of Inquiry-Based National Institute of Poster ST2-
ST2- Learning that uses knowledge through Technology (KOSEN), p244
10#JP_38 Japanese Classics x Maizuru College

Monozukuri(manufacturing).

53 | PP-41- KOIDE Syota Early STEAM Education Project National Institute of Poster ST2-
ST2- Mathematics Course at NIT, Matsue College | Technology (KOSEN), p249
11#JP_42 -Part 1I : Bridge Learning for Introduction Matsue College

to Technical College Mathematics-

54 | PP-41- KANEKO Hana Practice of Cross-Disciplinary Cooperative Toyohashi University Poster ST2-
ST2- Liberal Arts Education in Engineering of Technology p255
12#JP_45 Education

55 | PP-41- TAJIMA Koji A Programing Board Game considered in National Institute of Poster ST2-
ST2- Real Programming Language Technology (KOSEN), p260
13#JP_49 Gifu College

56 | PP-41- SEKIGUCHI Survey of Grid Points in a Single-Digit National Institute of Poster ST2-
ST2- Masayoshi Domain Generating Special Angles Technology (KOSEN), p264
17#JP_60 Kisarazu College

57 | PP-41- FUKUDA A Case Study on the Learning Patterns of Hiroshima University | Poster ST2-
ST2- Kentaro KOSEN Students in Physical Education High School p269
18#JP_61 Classes: Focusing on the Model Core Fukuyama

Curriculum

58 | PP-41- YAJIMA Enhancing Educational Effectiveness in National Institute of Poster ST2-
ST2- Kuniaki Safety Education -Improving Student Technology (KOSEN), p275
19#JP_52 Engagement and Proficiency through AL Sendai College

and VR-
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ARTIFICIAL INTELLIGENCE IN TEACHING & LEARNING

Author

Affiliation

Presen-

tation
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59 | 01-46- NG Jasmine The Effectiveness of Text Transcription and | Nanyang Polytechnic | Oral ST3-
ST3- Summarization on Students’ Perceived pl
1#NYP_03 Learning

60 | 01-46- TSOIl Sean A Pilot Study of RLM-assisted Grading for Vocational Training Oral ST3-
ST3- Al-human Co-evaluation in Assessment Council - Hong Kong p5
2#HK_01

61 | 01-46- KOMATSU Construction of a Digital Twin Educational National Institute of Oral ST3-
ST3- Akira Environment for Training Digital Engineers Technology (KOSEN), pll
3#JP_55 Sendai College

62 | 02-46- SHIMURA Al Ethics and Governance in KOSEN National Institute of Oral ST3-
ST3- Yukinori Technology (KOSEN), plé
2#JP_21 Wakayama College

63 | 02-46- ZHANG Huiyu Evaluating RAG-Based Chatbot Temasek Polytechnic | Oral ST3-
ST3- Performance in STEM and Social Sciences: p22
3#TP_03 A Metric-Driven Comparison

64 | 02-46- YAP Tat Kwong | A Comparative Study of Assessment Nanyang Polytechnic | Oral ST3-
ST3- Question Quality: Al-Generated versus p28
LHENYP_07 Human-Authored in Business Statistics

65 | 03-46- TAN Peng PAIRing Generative Al and Service- Ngee Ann Oral ST3-
ST3- Cheong Learning to Develop 21st Century Polytechnic p32
1#NP_04 Michael Competencies in Gen Z Students

66 | 03-46- KOSHINO Secure and Private Offline Mental-Health National Institute of Oral ST3-
ST3- Makoto Analysis Using Open Lightweight LLMs with | Technology (KOSEN), p38
2#JP_07 RAG Ishikawa College

67 | 03-46- ZHENG Yuanli Investigating the Acceptance and Impact of | Republic Polytechnic | Oral ST3-
ST3- Customised Gen Al Chatbot on Systems p44
3#RP_01 Thinking Among Polytechnic Students

68 | 04-46- FOO Yong Wee | Enhancing Student Engagement in Al Nanyang Polytechnic | Oral ST3-
ST3- Education Through Integrating Visualization p49
1#NYP_06 Tools in Blended Learning

69 | 04-46- YOSHIMOTO Advancing Al Education by Participating in National Institute of Oral ST3-
ST3- Yuma the RoboCup@Home Competition Technology (KOSEN), p55
2#JP_65 Kitakyushu College

70 | 04-47- LEONG David Leveraging Generative Al in Project-Based Republic Polytechnic | Oral ST3-
ST2- Learning to Develop a Fashion Retail p6l
3#RP_02 Chatbot: Lecturers’ Perspective

71 | 05-46- SHIRAISHI Integrating External Competitions into National Institute of Oral ST3-
ST3- Kazuaki Project-Based Learning for Al Education: Technology (KOSEN), p67
1#JP_31 The Development of TinySlime at NIT, Toba Toba College

College

72 | 05-46- ER Poi Voon Leveraging the PAIR Framework and Ngee Ann Oral ST3-
ST3- Generative Al to Enhance Self-Directed Polytechnic p73
3#NP_02 Learning

73 | 05-46- KONTIO Juha Implementing Al Traffic Lights for Teaching | Turku University of Oral ST3-
ST3- and Learning - Case Turku UAS Applied Sciences p79
4#FI_01

74 | PP-41- MIURA Teppei A Plain Japanese Translation App using National Institute of Poster ST3-
ST3- OCR to Boost Reading Comprehension Technology (KOSEN), p85
20#JP_05 Skills Toyota College

75 | PP-41- CARABEZ Accessing Class Materials from LINE: an Al National Institute of Poster ST3-
ST3- ANDRADE Chatbot Approach for Students Technology (KOSEN), p90
21#JP_15 Eduardo Akita College
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FULL PAPERS FOR SUBTHEME 4

ENGINEERING EDUCATION FOR GLOBAL CITIZENSHIP

Author

Affiliation

Presen-

tation

28

76 | 02-44- KATSUMI Strengthening Collaboration with the Nagaoka University Oral ST4-
ST4- Mami Itoigawa UNESCO Global Geopark through of Technology pl
3#JP_19 Student SDGs Promoters and VR

Educational Material Development

77 | 02-44- ICHIKAWA Yuri | Effect of Team Teaching as a Bridge to Take | National Institute of Oral ST4-
ST4- More Advanced Classes Technology (KOSEN), p7
4#JP_09 Toyota College

78 | 02-47- MATSUO Yuko Case Study of Multi-Institutional National Institute of Oral ST4-
ST2- Collaboration for Final-Year Project with Technology (KOSEN), pl2
2#JP_T70 Mongol Koosen College of Technology Tomakomai College

79 | 03-44- AKATSUKA Project-Problem Based Learning and KOSEN-KMITL Oral ST4-
ST4- Motoki Internship in Mechatronics Department of pl7
1#JP_66 KOSEN-KMITL

80 | 03-44- HATTORI Qualitative Study of Japanese Students’ National Institute of Oral ST4-
ST4- Mayumi Engagement in the Cardboard Evacuation Technology (KOSEN), p22
2#JP_18 Shelter Project with Thai Students Matsue College

81 | 04-44- PUREVSUREN Comparative Analysis of Program Learning | Mongolian University | Oral ST4-
ST4- Nyamsuren Outcomes: The Case of Technological and of Science and p28
1#JP_64 Polytechnic Colleges in Mongolia Technology

82 | 04-44- SAKAI Integrating Art and Mathematics in STEAM National Institute of Oral ST4-
ST4- Michihiro Education: A Case Study on Tiling for Technology (KOSEN), p34
2#JP_27 Female students Kurume College

83 | 04-44- MAEDA Study of Space Education Activities and Kyushu Institute of Oral ST4-
ST4- Keisuke Educational Evaluation Methods Using Technology p40
3#JP_30 International Collaborative Stratospheric

Balloon Experiments

84 | 05-44- ARTEAGA Kosen Global Camp: Opportunities and National Institute of Oral ST4-
ST4- ARTEAGA Challenges for Global Education Technology (KOSEN), p46
1#JP_47 Fernando Tomakomai College

85 | 05-44- MURAKAMI Attempt to Establish a Credit Transfer National Institute of Oral STa-
ST4- Yoshinori System between Turku University of Technology (KOSEN), p50
2#JP_04 Applied Sciences and National Institute of Nagaoka College

Technology (KOSEN), (KOSEN), Nagaoka
College.

86 | 05-44- YOSHIDA Competency Improvement through National Institute of Oral ST4-
ST4- Masafumi Students' Independent Activities at the Technology (KOSEN), p54
43 JP_32 Department of Electrical Engineering, Ube Ube College

Kosen

87 | PP-41- YAMADA Kenji | Energy Gap Estimation of Silicon National Institute of Poster ST4-
ST4- Semiconductors by Temperature Control Technology (KOSEN), p59
23#JP_03 Using Peltier Elements Ishikawa College

88 | PP-41- ISHIDZUKA A New Collaborative STEAM Education National Institute of Poster ST4-
ST4- Shinji Initiative with a Local Plating Company Technology (KOSEN), pb4
24#JP_12 Akita College
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VIlIl. SHORT PAPERS

INTRODUCTION OF SHORT PAPERS

In the ISATE 2025 Proceedings, two categories of contributions—Full Papers and
Short Papers—are included, each serving a distinct purpose within the Symposium.
Short Papers are clearly identified as non-peer-reviewed and were assessed solely
on their relevance and alignment with the aims and scope of ISATE 2025. The
purpose of this assessment was not to evaluate academic completeness or rigor, but
to confirm that the content was consistent with the Symposium’s theme and
objectives.

The Short Paper category was introduced to encourage the sharing of a broad range
of report-style and practice-oriented contributions, including educational activities
and research initiatives at various stages of development. In particular, it was
intended to provide presenters with opportunities to share ongoing, exploratory, or
not-yet-completed educational and research work, thereby increasing discussion,
feedback, and mutual learning among participants.

By clearly distinguishing between peer-reviewed Full Papers and non-peer-
reviewed Short Papers, the ISATE 2025 Proceedings aim to ensure transparency
regarding the academic status of each contribution, while fostering an inclusive and
interactive forum for the exchange of ideas.
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Corresponding Title Affiliation Presen-
Author tation
1| 02-43- HATAMURA Development of Experiential Chinese National Institute of Oral S-ST2-
ST2- Manabu Language Learning Materials and Technology (Kosen), pl
4#JP_51 Systems Utilizing VR Ube College
2| 05-43- TAKABAYASHI | Education Program of Radio-Frequency National Institute of Oral S-ST2-
ST2- Susumu Impedance Matching for Kosen Grade Technology (KOSEN), p4
L#JP_46 System Ariake College
3| PP-41- TAKE Seisho A New Approach to English Education for | National Institute of Poster S-ST2-
ST2- Technical College Students Technology (KOSEN), pl0
03#JP_10 Oyama College
4| PP-41- ICHITSUBO Comparative Analysis of Disability Nagaoka University of Poster S-ST2-
ST2- Hikari Support in Thailand and Japan: Legal Technology pla
14#JP_50 Frameworks, Institutional Approaches,
and the Current Status in KOSEN
5| PP-41- TOKAIRIN Development of a Scratch Extension to National Institute of Poster S-ST2-
ST2- Tomoya Use Python in the Scratch Editor Technology (KOSEN), pl8
15#JP_53 Hakodate College
6| PP-41- HIGA Kiyoshi Applying Optical Character Recognition Hiroshima University Poster S-ST2-
ST2- Marshall and Deep Learning to a Web Application p20
16#JP_57 for Studying English Words in a
Specialized Field of Study
7| 02-44- SHIMOKAWA Local Industrial Collaboration Project at National Institute of Oral S-ST4-
ST4- Rie National Institute of Technology, Technology (KOSEN), pl
2#JP_26 Ichinoseki College: Local Storytelling, Ichinoseki College
Kodan, for Inbound Tourism
8| PP-41- KIKUCHI Study on University Courses on Nagaoka University of Poster S-ST4-
ST4- Takashi Discharge, Plasma, and Pulsed Power for | Technology pb
25#JP_59 Transfer Students from KOSEN Education
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IX.ROUNDTABLE SESSIONS

INTRODUCTION OF ROUNDTABLE SESSIONS

The Roundtable Sessions at ISATE 2025 were designed as interactive forums for in-
depth discussion and the exchange of perspectives on key challenges and future
directions in engineering education. Bringing together educators, researchers, and
practitioners from diverse institutional and national backgrounds, the sessions
fostered open dialogue beyond formal presentations.

The roundtables featured five thematic discussions, each addressing a critical aspect
of contemporary and future engineering education. These themes included exploring
synergy between the CDIO Framework and the Kosen Model Core Curriculum (MCC)
for continuous program improvement; examining how data-driven approaches and
generative Al can be used to redesign classrooms and engage all learners; and
discussing collaborative teaching and learning facilitation between polytechnics in
Singapore and National Institute of Technology (KOSEN) colleges in Japan.

Additional discussions focused on transferring the educational strengths and
outcomes of the KOSEN system to future generations, as well as sharing experiences
and innovative practices in work-based learning. Across all themes, participants
actively exchanged experiences drawn from their own institutions, national contexts,
and industry collaborations.

The atmosphere of the roundtable sessions was open and reflective, encouraging
participants to speak candidly about both successes and challenges. Rather than
seeking immediate conclusions, the discussions emphasized mutual understanding,
comparison of educational models, and the identification of shared concerns and
opportunities.

Through these dialogues, the roundtables outlined concrete directions for building
international educational models and for deepening collaboration between
academia and industry. As a result, the Roundtable Sessions played a significant role
in advancing ISATE 2025's goal of fostering sustained international cooperation and
innovation in engineering education.
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ROUNDTABLE TOPIC 1

Exploring Synergy between CDIO Framework and Kosen Model Core Curriculum (MCC) for

Program Continual Improvement
ST2: Pedagogical Innovation in Teaching & Learning

1. Sin Moh CHEAH Singapore Polytechnic (SP) Singapore
2. Dr Yasuyuki SHIMADA NIT Kumamoto College Japan
3. Dr Kuniaki YAJIMA NIT Sendai College Japan

Overview of the Roundtable

Both the Kosen MCC (Model Core Curriculum) and CDIO Framework (Syllabus and Standards)
are novel approaches to assist in program redesign. MCC is used by National Institute of
Technology Colleges in Japan and various affiliated institutions; whereas CDIO is used by
institutions from around the world most notably in Europe and Asia. There are much in common
in terms of the intent and comprehensiveness of both approaches and can potential complement
one another, leveraging on each other’s unique features to drive design/redesign of innovative
curriculum in today’s fast-changing world.

Keywords: CDIO Framework, Kosen MCC, Curriculum Innovation

Activities

1. Introduction and Context Setting by Lead Facilitators
* Brief introduction to CDIO and MCC: emphasizing the uniqueness of each approach esp.
for continual imrpovement (5 mins for CDIO, 5 min for MCC)

2. Participants to share challenges faced when introducing soft skills into their teaching using
Padlet (a type of digital Post-It notes to be provided by SP), for example (not exclusive):
* Progressive development of skills/attitudes (15 mins)
* Design of real-world learning tasks that uses the skills/attitudes of interest (15 minutes)
* Assessment of skills/attitudes (15 mins)

3. Participants to discuss complementary of CDIO and MCC (15 mins)

4. Participants interested in future collaborations can discuss possible areas where the team
can work together after ISATE 2025, with possibility of continuing into ISATE 2026 (15 mins)

Possible questions (not exhaustive):

1. How to develop higher-order skills/attitudes, e.g. for sustainable development?

2. What are the appropriate context of learning for skill/attitude development?

3. How to optimize limited curriculum hours while covering learning of skills/ attitudes in
addition to technical knowledge?

4. How to balance formative and summative assessment for skills/attitudes along with
knowledge?

Follow-Ups

A follow-up can be expected after the conclusion of ISATE2025, to continue working on the
activities via email exchanges and online meeting as deem necessary. It is also envisioned that
the work done can be continued into ISATE2026 as another roundtable.
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ROUNDTABLE TOPIC 2

Data on the Wall, [How can we] Flip our Classrooms to Engage All: An exploration of using GEN
Al as an Instructional Designer

ST3: Artificial Intelligence in Teaching & Learning

1. Zhengping Liow Singapore Polytechnic (SP) Singapore

Overview of the Roundtable

Flipped classrooms have become a popular pedagogical strategy in higher education, but their
success depends on the effective use of classroom time. As the ‘success’ of FCR is contingent on
student’s engagement with the materials before their in-class activities, both the creation and
curation of high-quality pre-class and in-class materials/activities are paramount. As our
classrooms are increasingly diverse, the one-size-fits-all in-class activities may not work for
all students (Cheng et al.,, 2019) if there is mismatch with learners’ learning preferences, or
different levels of understanding after engaging with pre-class materials. Pre-class quizzes and
student reflections can be used as actionable data to tailor differentiated instruction (DI), to
meet the learning needs of students. Hence the term 'Data-enabled Flipped Learning with
Differentiated Instruction' (DEFL + DI). In this roundtable, we seek to explore with the assistance
of participants high leverage areas where Gen Al can assist in the implementation of DEFL + DI
and to close student learning gaps and enhance their learning experience.

Keywords: Data-enabled Flipped Learning, Differentiated Instruction, Learning Data, Student
Autonomy.

Activities

1. Introduction and Context Setting by Lead Facilitator
- Participants will share their experiences with Flipped Classrooms. Facilitator will use
white board to consolidate and group common challenges towards Problem Framing.

2. Facilitators will share SP’s DEFL + DI Flipped Classroom framework and share current
state of research and engage participants in identifying pain-points in implementing DI
activities in the classroom.

3. A sample qualitative data set will be shared with the participants. Set A) students’
reflection of what they have learnt in the asynchronous online classes and Set B) students’
reflection of what they would want the tutors to have a discussion about. The underlying
intention is for Set A to extend students’ learning and Set B, to bridge learner’s unmet
learning gaps. Both sat can be downloaded online. Data would be sanitised with no trace to
the identities of students.

4. Participants will then engage in smaller group discussions to identify how and what Gen Al
can do to make DEFL + DI to be more accessible for lecturers and students. Participants
will be guided to create a user experience journey from the perspectives of both lecturers
and students.

5. Afollow up discussion of challenges and learning points will be conducted.

6. A brief discussion of the ‘follow-ups’ as discussed in the section below.

Follow-Ups

1. Participants interested in future collaborations can discuss possible areas where the team
can work together after ISATE 2025, with possibility of continuing into ISATE 2026.

2. Future collaborative research output could be a comparison study of different DI activities
but measured with a common instrument.

3. A possible output could also be a playbook on how to leverage Gen Al as an instructional
designer with contributions from various institutions in ISATE.
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ROUNDTABLE TOPIC 3

Possible Approaches for Collaborative Teaching and Facilitation of Learning between

Polytechnics in Singapore and NIT Colleges in Japan
ST2: Pedagogical Innovation in Teaching & Learning

1. Shwu Lan NGOH Singapore Polytechnic (SP) Singapore

2. Mr. Eduardo Carabez National Institute of Technology, Akita College Japan
Andrade

Overview of the Roundtable

This roundtable aims to build upon the discussion initiated at ISATE2024 hosted by Singapore
Polytechnic, focusing on collaborative approaches to student guidance through joint teaching
and learning facilitation between Polytechnics in Singapore and National Institute of Technology
(NIT) Colleges in Japan.

The main intended outcome of this session is to support the planning and implementation of a
potential pilot collaboration between participating institutions. In addition, the roundtable will
explore relevant domain, pedagogical approaches and facilitation methodologies to strengthen
cross-institutional collaboration in today’s dynamic and fast-changing educational landscape.

Keywords: Collaborative facilitation, Collaborative learning, Students’ guidance

Activities

1. Introduction and Context Setting by Lead Facilitators (5 min)

2. Participants will reflect on and share their experiences () or views in collaborative teaching
and learning facilitation with local or overseas partners using Padlet (a type of digital Post-
It notes to be provided by SP), for example (not exclusive):
* Challenges faced during cross-institutional collaboration (25 min)
* Effective strategies or lessons learned (25 min)
* |nstitutional or cultural considerations (15 min)

3. Participants interested in future collaborations can discuss possible areas where the team
can work together after ISATE 2025, with possibility of continuing into ISATE 2026 (20 mins)

Possible questions (not exhaustive):

1. What are some key learning points from your previous experiences with collaborative
teaching or facilitation?

2. What are some ideas that came to your mind when it comes to collaborative teaching and
facilitation of learning between Polytechnics in Singapore and NIT Colleges in Japan (what
came be done? e.g. lecture, case study, seminar, how to do it?, etc.)

3. What are some constraints that your institution faced in terms of doing the collaborative
teaching and facilitation of learning?

4. Which area(s) in the above ideas for collaborative teaching and facilitation of learning that
is/are more implementable? Which domain(s) do you think we can try this?

5. How should the collaborative teaching and facilitation of learning be executed among
participating institutions? What are the resources involved?

Follow-Ups

A follow-up can be expected after the conclusion of ISATE2025, to continue working on the
activities via email exchanges and online meeting as deem necessary. Possible activities include:

1. Continued exploration with interested institution(s) on how to operationalize a pilot run
2. Execute a trail or pilot run
3. Survey of staff and students experience after implementation

It is also envisioned that the work done can be continued into ISATE2026 as another
roundtable.
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ROUNDTABLE TOPIC 4

Providing the FRUITS of KOSEN to future KOSEN

ST2: Pedagogical Innovation in Teaching & Learning

1.Sachiko Yoshida Toyohashi University of Technology Japan
2.Akihiro Wakahara Toyohashi University of Technology Japan

Overview of the Roundtable

In the 60-odd years since KOSEN colleges were established, they have achieved great fruits in
their mission to provide advanced engineers with the social implementation ability. The KOSEN
education, which respects inspiration and concentration on technology, plays an important role
in technological development in Japan. Meanwhile, the KOSEN education faces several
challenges, one of which is to ensure the number and quality of teachers who are responsible
for education. In this presentation, the Toyohashi University of Technology would like to make
some proposals regarding teacher training for the-future of the KOSEN education.

Keywords: KOSEN teacher training, female engineers, education skills, inclusion of engineers

Activities

We present three themes about KOSEN teacher development through KOSENGIKADAI
collaboration. Yoshida explains challenges, and Wakahara makes some proposals about
(i)Reproduction of KOSEN personnel, (ii) Establishing of role models for female engineers, and
(iii) Inclusion of KOSEN engineers in Japanese society.

Follow-Ups

KOSEN Teacher Training Program from 2017 in Toyohashi University of Technology
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ROUNDTABLE TOPIC 5

periences and innovative approaches to work-basecd

ST2: Pedagogical Innovation in Teaching & Learning

Turku University of Applied Sciences Finland

Overview of the Roundtable

This roundtable focuses on discussion of work-based learning to create better pathways to meet
the changing demand for skills, facilitate the access of young people and adults to the evolving
labour market and build sustainable career pathways for all.

The aim of the roundtable is to the exchange of experiences, innovative approaches, and good
practices regarding internships, apprenticeship training, work-based learning and business-
education collaboration.

Keywords: work-based learning, internships, apprenticeship training, business-education
collaboration

Activities

Welcome and introduction

At the beginning of the roundtable, the agenda and activities of the session are introduced, and
brief introductions are made. Next, the concept of work-based learning from three different
aspects: education-driven, student-driven and business-driven, is described. Additionally, some
concrete examples are presented.

Activity 1. Pair/small group discussions

To discuss experiences, innovative approaches, and good practices regarding

internships, apprenticeship training, work-based learning and business-education
collaboration. Each pair or small group selects a spokesperson to summarize their discussion.
Activity 2. Sharing Outcomes of Discussions

To share the insights gained from the pair/small group discussions with all participants.
Activity 3. Closing remarks

To summarize key takeaways and feedback discussion. Additionally, if topics for co-development
are identified, their continuation is agreed upon.

Follow-Ups,

Hopefully, after the roundtable topics for co-development are identified and actions will start or
some new ideas and practices to take home.
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X. WORKSHOPS

INTRODUCTION OF WORKSHOPS

The Workshops at ISATE 2025 were designed as interactive and practice-oriented
sessions, providing participants with opportunities to explore innovative teaching
approaches through hands-on discussion and shared experiences. These sessions
created an open and energetic learning environment, encouraging active
participation and reflection among educators from diverse backgrounds.

The workshops focused on two key themes. The first theme, “Activating Learning:
Transforming Traditional Teaching into Engaging Classrooms,” addressed strategies
for shifting from instructor-centered instruction to more active and learner-
centered classroom practices. Participants exchanged ideas on how to design
learning activities that promote student engagement, autonomy, and collaboration,
while also considering practical constraints within real educational settings.

The second theme, “Play to Learn: Making National Education Fun Through Game-
Based Learning,” explored the use of game-based learning as a tool to enhance
motivation and deepen learning. Through concrete examples and discussion,
participants examined how game elements can be effectively integrated into
curricula and how such approaches can support critical thinking, teamwork, and
decision-making.

Across both workshops, active discussions took place on implementation methods
and the measurement of educational effectiveness. Participants shared challenges
and insights related to introducing new pedagogical approaches, assessing learning
outcomes, and ensuring sustainability within their institutions. These discussions
highlighted the importance of balancing innovation with evaluation and evidence-
based practice.

Overall, the Workshops contributed significantly to ISATE 2025 by providing practical
perspectives on educational innovation and by fostering a collaborative space where
participants could translate ideas into actionable approaches for their own teaching
and learning contexts.
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WORKSHOP TOPIC 1

Activating Learning: Transforming Traditional Teaching into

Facilitator

Engaging Classrooms

Dr. Nitima Sutapin, a lecturer from the Division of Science and
Liberal Arts, Mahidol University, Kanchanaburi Campus,Dr.
Chutamas Sukhontapatipak, a lecturer from the Division of
Conservation Biology, Mahidol University Kanchanaburi Campus,

Workshop
Objectives

By the end of this workshop, participants will be able to:1)
Understand the principles and benefits of transforming a lecture-
based classroom into an active learning environment.2) Experience
active learning strategies through hands-on participation.3)
Develop the skills and confidence to facilitate active learning in their
own teaching contexts.

Abstract

In response to educational policies aimed at cultivating students’
21st-century skills, school environments have increasingly shifted
toward student-centered and active learning approaches. This shift
calls for corresponding changes within higher education
institutions, where traditional lecture-based teaching remains
prevalent. Although university lecturers are often evaluated
through national quality assurance frameworks—and their teaching
practices appear aligned with policy expectations on paper-many
still lack the practical confidence and pedagogical training required
to effectively implement active learning in the classroom.A key
reason for this gap is that many lecturers themselves were
educated in passive, teacher-centered environments. As a result,
they may have limited firsthand experience with active learning
methodologies, making it challenging to adopt a facilitator mindset.
To address this, transformative learning offers a powerful
approach. By guiding lecturers through reflective and experiential
processes—allowing them to critically examine their past learning
experiences, engage with active learning strategies, and reframe
their teaching perspectives—they can better understand and
embrace the role of an active learning facilitator.This workshop is
designed to support educators in making this transition.
Specifically, it aims to: (1) deepen participants’ understanding of the
principles and benefits of transforming lecture-based classrooms
into active learning environments; (2) immerse participants in
hands-on, active learning experiences; and (3) build participants’
skills and confidence to facilitate active learning in their own
teaching contexts. Through interactive activities, peer discussion,
and guided reflection, participants will gain both the theoretical
grounding and practical insight needed to foster more engaging and
student-centered classrooms in higher education.
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WORKSHOP TOPIC 2

Play to Learn: Making National Education Fun Through Game-Based

Learning”
Facilitator Mr. Shaun Tay, Lecturer from School of Technology for Arts, Media
and Design, Republic Polytechnic

Abstract | Join award-winning educator Shaun Tay as he takes you behind the
design of Diplomats... in Spacel, a large-scale, real-time card game
crafted to deliver an impactful Game-Based Learning (GBL)
experience. Designed for Institutes of Higher Learning, this engaging
simulation supports up to 40 players and immerses students in
strategic thinking, negotiation, and resource management—mirroring
how Singapore navigates real-world national and international
dynamics in a safe and structured environment.

In this hands-on workshop, educators will explore the pedagogical
design behind the game. Participants will uncover how Game-Based
Learning empowers students to take ownership of analysis, decision-
making, and collaboration, turning gameplay into a powerful platform
for critical thinking and reflective learning.
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XI.CULTURAL ACTIVITIES

CULTURAL JOURNEYS

The Cultural Journey was held on Friday, September 12 (Day 4), as a special program
of ISATE 2025, offering participants an opportunity to experience the cultural,
historical, and creative dimensions of the Tokai region beyond the academic sessions.

On the morning of the Cultural Journey, participants gathered at 8:20 a.m. at the
plaza south of Meitetsu Toyota Hotel, where a relaxed and anticipatory atmosphere
filled the meeting point. After a brief orientation, participants departed by bus, each
group heading toward one of three carefully selected destinations. These
destinations were designed to reflect different aspects of Japanese culture—
industrial heritage, traditional craftsmanship, and contemporary creative culture.
Participants selected their preferred destination in advance, and buses were
allocated accordingly.

Throughout the journey, the Cultural Journey served not only as a recreational
activity, but also as a space for informal interaction and dialogue among participants,
allowing conversations that began in conference rooms to continue in a more open
and reflective setting.

ToyoTA COMMEMORATIVE MUSEUM OF INDUSTRY AND TECHNOLOGY

Participants visiting the Toyota Commemorative Museum of Industry and Technology
experienced a journey through Japan’s industrial and technological development.
Set within a historic factory site, the museum provided an immersive environment
where traditional textile machinery and modern automotive technologies coexist.

As participants explored the exhibits, discussions naturally emerged around
engineering education, innovation, and the relationship between industry and
society—topics closely aligned with the core themes of ISATE. The visit offered a
tangible perspective on how technological advancement can be rooted in
craftsmanship, continuous improvement, and social contribution.
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TRADITIONAL TIE-DYEING EXPERIENCE (ARIMATSU-NARUMI SHIBORI)

The Arimatsu-Narumi Shibori experience introduced participants to one of Japan’s
most renowned traditional textile arts. In a calm and hands-on setting, participants
engaged directly in the process of tie-dyeing, guided by skilled artisans.

The atmosphere was both focused and relaxed, as participants carefully applied
techniques that have been passed down through generations. This experience
encouraged reflection on the value of experiential learning, cultural preservation,
and the role of tradition in contemporary education. Conversations often extended
beyond technique, touching on parallels between craftsmanship and engineering
education, where learning through doing remains essential.

GHIBLI PARK

At Ghibli Park, participants immersed themselves in the imaginative world inspired
by the works of Studio Ghibli. Surrounded by detailed environments and carefully
designed spaces, the visit evoked a sense of creativity, curiosity, and storytelling.

Walking through the park, participants shared moments of wonder and enjoyment,
creating a relaxed atmosphere that fostered spontaneous interaction across
institutions and countries. The experience highlighted the power of creativity and
narrative in shaping cultural understanding, offering inspiration that resonated with
discussions on education, innovation, and human-centered design.

Across all three journeys, the Cultural Journey provided a meaningful complement
to the academic program of ISATE 2025. By engaging with industrial heritage,
traditional craftsmanship, and contemporary creative culture, participants gained
shared experiences that strengthened connections and enriched the overall
Symposium experience.

BANQUET

Cultural activities were not limited to the Cultural Journeys. On the evening of
September 10 (Day 2), a banquet was held at the Meitetsu Toyota Hotel. At this
banquet, Wa-Daiko(traditional Japanese taiko drums) were performed, and an
opportunity to experience them was also provided. Participants engaged in cultural
exchange with each other in a relaxed atmosphere.
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These Cultural Activities thus played an important role in reinforcing ISATE 2025's
aim of fostering not only academic exchange, but also mutual understanding and
collaboration through shared cultural experiences.
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evoltz

evoltz Inc. (URL : https://www.evoltz.com/)

evoltz Co., Ltd. is a specialized manufacturer dedicated to protecting wooden
homes from earthquakes through the planning, development, and sales of
seismic control devices. With an unwavering commitment to structural integrity
and world-class engineering, we deliver long-lasting safety and durability for
residential buildings.

Our flagship product, the “evoltz” seismic control device, is based not on
resistance—which works by “withstanding” shaking—but on vibration control, a
technology that absorbs and dissipates seismic energy. From the initial tremor to
aftershocks and repeated motions, evoltz reduces a wide range of shaking
forces, helping to minimize structural damage and preserve the home’s overall
performance.

Product Name: evoltz B5
Total Length: 2,200 mm

Outer Diameter: 50 mm \'
Weight: 5.0 kg s
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KOJIMAGUMI CO., Ltd (URL: https://www.kk-kojimagumi.co.jp)

Since our founding in 1919, we have leveraged our e
proprietary technological expertise to undertake e
dredging, reclamation, and port civil engineering

projects. We have also engaged in marine, riverine, KOJIMAGUMI =
and land-based construction work, contributing to : h
environmental improvement and improving

people’s daily lives.

Dredging, essential to ports, involves excavating and removing sediment to
maintain required water depths and navigable areas. This sediment originates
from river runoff, flood-causing deposits in waterways, and the arrival of large
vessels for international trade. The dredged material can be utilized to create land
elsewhere.

We are promoting work-style reforms, ensuring proper holidays, preventing
excessive overtime, and increasing the number of
construction management and vessel crew
personnel. Simultaneously, we are advancing the
development of autonomous operation systems
for work vessels, digitalization, the use of
biofuels, and energy conservation.

Furthermore, we plan to participate in offshore
wind power generation facility construction
starting in 2028.

|SA, Inc. (URL : https://www.isa.co.jp/)

ISA is an educational services company providing global learning opportunities for
Japanese teenagers. Since its founding in 1970, ISA has been committed to
providing not merely opportunities for cross-cultural learning experiences or
motivation for English study, but rather living learning experiences grounded in
the principles of liberal arts education. These experiences empower children to
break free from existing frameworks, exercise autonomy in their learning, and
develop the resilience to thrive in this world. Today, ISA delivers global education
programs to over 1,000 schools and boards of education nationwide, with 90,000
teenagers annually participating in its global learning initiatives.
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