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Message from the Chairman of the Kamnoetvidya Science Academy 

Governing Board 

 
It is my privilege to welcome you all to the 6th KVIS Invitational 
Science Fair (ISF). 
  
The COVID-19 pandemic has taught us many harsh lessons, 
teaching us that we must move forward by embracing new ways 
of thinking and adapting rapidly to changes. As scientists, we 
create new knowledge by firstly examining, and then building 
on, what has been previously reported. Networking, 
discussions, and building collaborations are the keys to creating change, and achieving 
these during the COVID-19 pandemic has proven challenging. However, innovations 
such as the concept of the “Metaverse”, a futuristic technologically advanced virtual 
platform, tap into the opportunities online connections give us. Science is the key to 
these technologies, and the new knowledge needed for these advancements stems 
from discussion and collaboration. Accordingly, I am excited to welcome you all to the 
6th KVIS ISF, held onsite at Kamnoetvidya Science Academy (KVIS) under the theme of 
“Into the Forestverse”. Kamnoetvidya Science Academy, located in a forest setting in 
Wang Chan valley, is a place where new ideas can flourish, leading to the technological 
advancements and breakthrough science of tomorrow. The 6th KVIS ISF is a chance for 
you all to join us, build collaborations, and experience the joy of scientific discovery 
through discussions and questioning. 
 
My role as chairman of the Kamnoetvidya Science Academy governing board is to guide 
our students in maximizing their scientific potential through innovation, 
encouragement, inclusiveness, and free expression of ideas. Scientific breakthroughs 
come from bright minds working together: collaboration is the key to success. In 
inviting you all to join the 6th KVIS ISF, it is my sincere hope that the memories, 
knowledge, and friendships that you take from this event will enable and inspire you to 
be the thinkers and leaders that the world dearly needs for the future.  Thank you. 

 
 

Dr. Pailin Chuchottaworn 
Chairman of the Kamnoetvidya Science Academy Governing Board 
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Message from the Principal, Kamnoetvidya Science Academy 
 

It is my great pleasure to welcome everyone to the 6th KVIS ISF 
in an in-person environment. 
 
The COVID-19 pandemic has impacted all aspects of life, 
particularly education. Students and teachers have been forced 
online and had to rely on technology as never before. As we 
transition to the post-COVID era we need to reflect on what we 
learned during the pandemic, and how we can best utilize these 
ideas and technologies to create new opportunities for our students and educators in 
the future.  
 
At Kamnoetvidya Science Academy (KVIS) we strive to ensure that students develop an 
understanding of how scientific knowledge shapes the future, how technology 
enhances their learning experience, and why scientific advances are necessary for the 
benefit of society. I hope that everyone joining the 6th KVIS ISF shares the same vision 
as we do, in that science is the key to our bright future. The 6th KVIS ISF, under the 
theme of “Into the Forestverse” is a chance for us all to be onsite at KVIS, a place of 
learning and technological advancement in a forest setting, to share our visions about 
how science will shape our future world.  
 
As a potential researcher, events such as the 6th KVIS ISF provide a steppingstone to 
your future career, a place for you to discuss your latest discoveries and develop 
collaborations to broaden your research horizons. Additionally, this event provides an 
avenue for science educators to share their best teaching practices and experiences. 
Reflecting on how teaching has evolved during the COVID-19 pandemic will enhance 
collaborations between schools at the national and international levels and assist 
teachers in providing the best quality education for students.  
 
The 6th KVIS ISF is a unique opportunity for us to come together to build scientific 
partnerships learn from one another, and best of all to start our life-long friendship. I 
would like, again, to extend my warmest welcome to you and thank you all for being 
part of this prestigious event. I truly wish you all the best. 

 

 
Associate Professor Dr. Boonchoat Paosawatyanyong 

Principal of the Kamnoetvidya Science Academy  
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Welcome Address 
 

Dear friends, 
 
On behalf of KVIS students, I welcome with immense pleasure 
you to Thailand and our school campus in Wang Chan, Rayong 
for the 6th Kamnoetvidya Science Academy Invitational Science 
Fair (6th KVIS-ISF). I am grateful for your attendance and look 
forward to your contribution to this conference and community 
of young scientists and innovators in the coming days.  
 
The theme of this year’s ISF is “Into the Forestverse”. This comes with double meanings. 
The first celebrates the return of the ISF to our campus, which is located in the 
wonderful scene of the forests of Pa Yup and the mountains surrounding. For this, our 
school is affectionately called “The Forest” by students and Thai locals alike. And, after 
two years of online proceedings, we are delighted to be able to hold the ISF on campus 
and welcome you to our little universe in this Forest. 
 
The second meaning reflects the nature of scientific inquiry. If all the scientific 
knowledge in the universe is a forest, then scientific inquiry is akin to forest wandering. 
Our limited understanding of the world is a small torch that diminutively light up the 
vast darkness of the unexplored woods. It is almost inevitable to get lost in this forest, 
but curiosity, keen observation, and perseverance, will allow one to make progress in 
reaching the end of the forest. In this analogy, the ISF serves as a campfire that allows 
the wanderers to share discoveries and learn from others’ endeavours.  
 
As with the past ISFs, scientific knowledge is not the only thing to be gained from 
participation, but also cultural understanding, friendships, and inspiration. It is my 
greatest hope that you will find the ISF impactful in your scientific pursuit and the 
activities which we have prepared enjoyable. 
 
Once again, I warmly welcome you to KVIS and wish you an excellent week. 

 
 

Tanupat Trakulthongchai 
Vice President of Student Committee 

President of Student Organising Committee  
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About KVIS and the 6th KVIS-ISF 

  Kamnoetvidya Science Academy (KVIS) was founded in 2013 with the vision of 
being a leading science high school promoting wisdom, research, and technology for the 
nation’s sustainable development. The name Kamnoetvidya, which means “the genesis 
of knowledge,” was bestowed on the school by Her Royal Highness Princess Maha Chakri 
Sirindhorn. KVIS and VISTEC are supported by the Power of Innovation Foundation with 
an endowment fund provided by the PTT Group of Companies. The companies include 
1) PTT Public Company Limited 2) PTT Exploration & Production Public Company Limited 
3) PTT Global Chemical Public Company Limited 4) Thai Oil Public Company Limited 5) 
IRPC Public Company Limited and 6) Global Power Synergy Public Company Limited and  
7) PTT Oil and Retail Business Public Company Limited. 

  The school is situated in Rayong province at Wang Chan Valley, PTT Group 
Research and Education Park, along with Vidyasirimedhi Institute of Science and 
Technology (VISTEC); Wang Chan Forest Learning Center; and the Eastern Economic 
Corridor of Innovation (EECi) project. KVIS is a boarding school that offers specialized 
curricula that emphasize science, technology, engineering, and mathematics to students 
from years 10 to 12. Only 72 high-ability students are admitted each year for a total 
student body of 216 students, all on full three-year scholarships. One of the outstanding 
features of the school is its small-sized classrooms of 18 students, enabling teachers to 
cater to each individual’s learning style and thus provide customized education to the 
students.  

 The sixth batch of KVIS students will graduate in April 2023. On this occasion, 
Kamnoetvidya Science Academy is delighted to host the 6th Invitational Science Fair to 
provide a platform for the graduating class of 2023 to showcase their science projects 
through oral presentations to like-minded students from local and international partner 
schools. The science fair will be held from January 24 – 27, 2023. Under the theme of Into 
the Forestverse. We hope that this science fair will promote an atmosphere of scientific 
exchange, friendship, and collaboration among students and teachers.  
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The objectives of the 6th KVIS-ISF 

 

  1. Provide a platform for all graduating KVIS students to present their research 
findings. 
           2. Invite students from partner schools and associated schools to share their 
research findings. 
           3. Provide a platform for KVIS teachers, teachers from partner schools, and 
teachers from associated schools to share their teaching practices and experiences. 
           4. Foster collaboration among students and teachers at national and 
international levels. 
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About Sponsors  
  

KVIS is financially supported by the Power of Innovation Foundation with an 
endowment fund provided by the PTT Group. This fund ensures the sustainability, 
prosperity, and longevity of the academy. The PTT Group and the Foundation are also the 
main sponsors of the 6th KVIS-ISF.  
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KVIS Free-WiFi

Emergency contacts
1) Dr. Phornsant Lertwi�hayawiwat  Tel: +668 6621 6084
2) Nurse     Tel: +666 2417 1671
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Program at a Glance  
Date Arrival Day 

(23 Jan) 
DAY 1 

(24 Jan) 
DAY 2 

(25 Jan) 
DAY 3 

(26 Jan) 
Day 4 

(27 Jan) 

Departure 
Day 

(28 Jan) 
06:00  

 
 

 
06:30 

Breakfast 
07:00 

Breakfast 
Breakfast Breakfast 

07:30 

Excursions 

08:00 
08:30 Registration 

for Late 
Arrival 09:00  

 
Arrivals,  

Meet 
Buddies, and 

Check In 
----------------- 
Registration 
----------------- 
Preparation 
for Poster 

Presentation 
 
 
 

Oral 
Presentation 

Scientific 
Activities 

 

Departure 

09:30 Opening 
Ceremony 
--------------- 

Keynote 
Lecture 

-------------- 
Oral Research 
Presentation 
by Students 

10:00 
10:30 

11:00 

11:30 

Lunch 
12:00 

Lunch 
 

12:30 Lunch 
13:00 
13:30 

Poster 
Presentation 

Oral 
Presentation 

Scientific 
Activities 

14:00 
14:30 
15:00 
15:30 

Thai Cultural 
Activities  

& 
Dinner 

16:00 

Recreational 
Activities 

Recreational 
Activities 

16:30 
 

17:00 

Welcome 
Dinner & Thai 

Cultural 
Performances 

17:30 Closing 
Ceremony 

18:00 

Dinner Dinner 18:30 

Cultural 
Performances 

& Farewell 
Party 

19:00 Briefing on 
KVIS – ISF 

2023 
19:30 
20:00  

Briefing on 
Excursions 

20:30  
21:00  

21:30  

22:00 
22:30 
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Daily Schedule 
  

      Arrival Day   (Monday 23rd January 2023) 
Time Program Venue 

09:00-17:00 • Arrival, register, and check-in 
• Meet Buddies 
• Preparation for Poster Presentation  

Dormitory – B4 
Dormitory – B4 
Academic Resource Center 

15:00-18:30 Thai cultural activities & Dinner Atrium 
18:45 Gathering for briefing Thongchai Chewprecha 

Auditorium 
19:00-20:00 Briefing on KVIS-ISF 2023  Thongchai Chewprecha 

Auditorium 
  

       Day 1           (Tuesday 24th January 2023) 
Time Program Venue 

07:00-08:00 Breakfast Canteen 
08:00-09:00 Registration for Late Arrivals Meeting Point 
09:00-09:15 Gather for opening ceremony Thongchai Chewprecha 

Auditorium 
09:30-11:30 Opening Ceremony 

Welcoming Performance  
Keynote Lecture by Asst. Prof. Theerawit 
Wilaiprasitporn, Ph.D. 
Oral Research Presentation by  

• A selected Thai student research group 
• A selected overseas student research 

group 

Thongchai Chewprecha 
Auditorium 

11:30-13:00 Lunch Canteen 
13:00-16:30 Poster Presentation Academic Resource Center 
17:00-20:30 Welcome dinner & Thai cultural performances Atrium 

  

       Day 2           (Wednesday 25th January 2023)  
Time Program Venue 

07:00-08:30 Breakfast Canteen 
09:00-12:00 Oral Presentation Main Building - 

2nd & 3rd Floor 
12:00-13:00 Lunch Canteen 
13:00-16:00 Oral Presentation Main Building - 

2nd & 3rd Floor 
16:00-18:00 Recreational activities Atrium 
18:00-19:30 Dinner Canteen 
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       Day 3            (Thursday 26th January 2023) 

Time Program Venue 
07:00-08:30 Breakfast Canteen 
08:30-12:00 Scientific activities Atrium 

12:00-13:00 Lunch Canteen 
13:00-16:00 Scientific activities Atrium 
16:00-18:00 Recreational activities Atrium 
18:00-19:30 Dinner Canteen 
19:30-21:00 Briefing on Excursions Thongchai Chewprecha 

Auditorium 
 

      Day 4             (Friday 27th January 2023)  

Time Program Venue 
06:30-07:30 Breakfast Canteen 

07:30-16:00 Excursions Meeting point 
17:00-18:00 Closing Ceremony Thongchai Chewprecha 

Auditorium 
18:15-22:30 Cultural performances & Farewell party Atrium 

 
 
     Departure Day   (Saturday, 28th January 2023) 

Time Program Venue 
07:00-08:30 Breakfast Canteen 
 Departure Dormitory – B4 
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Principals and Teachers’s program 
       Day 3            (Thursday 26th January 2023) 

Time Program Venue 
07:00-08:30 Breakfast Canteen 
09:00-12:00 Scientific Activities/ Visit VISTEC Main Building/VISTEC 
12:00-13:15 Lunch Canteen 
13:15-14:15 Principal and Teacher Meeting Board Meeting Room  

(2nd Floor) 
14:15-15:40 Coffee Break In front of Board Meeting 

Room (2nd Floor) 
15:40-16:00 Principal and Teacher Sharing Board Meeting Room  

(2nd Floor) 
16:00-16:30 Muay Thai Demonstration In front of Board Meeting 

Room (2nd Floor) 
18:00-19:30 Dinner Canteen 
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Asst. Prof. Dr. Theerawit Wilaiprasitporn 
 

Biography 

Theerawit Wilaiprasitporn received a Ph.D. in engineering from the Graduate School of 
Information Science and Engineering, Tokyo Institute of Technology, Tokyo, Japan, in 
2017. Japan Society for the Promotion of Science (JSPS) funded his Ph.D. research. He 
is an Assistant Professor of Computer Engineering at VISTEC, Thailand. Within the first 
five years of his professional career, he has got appointed as an associate editor (AE) of 
IEEE Sensors Journal, an AE of Encyclopedia BRAIN, Willey-IEEE Press, and Track Chair 
of IEEE SENSORS 2021-2022. Recently he got elevated to a Senior Member of IEEE and 
received the R10 Humanitarian Technology Activities (HTA) Outstanding Volunteer 
Award 2022.  

His current research interests are Biomedical Signal Processing, Brain-Computer 
Interfaces, and Artificial Intelligence in Healthcare. He has successfully published 24 
IEEE Journal papers/Transactions within the first five years of his early career. 
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AI-Driven Biomedical Signal Processing and Imaging 

Theerawit Wilaiprasitporn  

School of Information Science & Technology (IST), Vidyasirimedhi Institute of 
Science and Technology, 555 Moo 1 Payupnai, Wangchan, Rayong 21210, Thailand  

theerawit.w@vistec.ac.th 

Abstract 
 
This talk introduces practical measurement methods in sensing biosignals over a 

human body, such as biomedical, mechanical, non-contact sensing, and others. The 

processing techniques range from typical feature extraction to deep neural network- 

or artificial intelligence (AI)-based methods. Nowadays, AI plays an essential role in 

signal classification, anomaly detection, and generation. The contents follow up-to-

date apply research in the related direction. 
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List of Overseas Participating Schools/Organizations  

Commonwealth of Australia 

   Queensland Academy for Science, Mathematics and Technology 

Kingdom of Cambodia 

   New Generation School, Preah Sisowath High School 

Hong Kong, Special Administrative Region of the People’s Republic of China 

   G.T.(Ellen Yeung) College 

Republic of Indonesia 

   Budi Mulia Dua International High School 

Republic of Korea  

   Korea Science Academy of KAIST 

Lao People’s Democratic Republic 

   School for Gifted and Ethnic Students, National University of Laos 

Kingdom of the Netherlands 

   Odulphuslyceum 

Republic of the Philippines 

   Philippine Science High School Eastern Visayas Campus 

Russian Federation  

   Alferov Lyceum Physical-Technical High School of Saint Petersburg Academic University  

   Gymnasium-Boarding School No. 13 for Gifted Girls 

United Kingdom of Great Britain and Northern Ireland 

   Camborne Science & International Academy 
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List of Participating Schools/Organizations in the Kingdom of 
Thailand 

Chitralada School 

Darunsikkhalai School for Innovative Learning 

Lukhamhanwarinchamrab School 

Mahidol Wittayanusorn School 

Princess Chulabhorn Science High School Chonburi 

Princess Chulabhorn Science High School Pathumthani 

Princess Chulabhorn Science High School Phetchaburi 

Princess Chulabhorn Science High School Phitsanulok 

Surawiwat School 

Triam Udom Saksa School 

Kamnoetvidya Science Academy 
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Participants 

 
Queensland Academy for Science, Mathematics and Technology 
Commonwealth of Australia 

Name Position 

Sandra Davey Vice principal 

Saengdao Philavane Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Riddhisha Upadhyay BIOL-10 13:00 – 13:15 

Sejal Gupta BIOL-10 13:00 – 13:15 

 
New Generation School, Preah Sisowath High School 
Kingdom of Cambodia 

Name Position 

Seanghay Huot Vice principal 

Rathana Duong Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Khun Panhasak PHYS-08 11:00 – 11:15 

Khim Outdomsopheanika PHYS-09 11:15 – 11:30 

 
G.T.(Ellen Yeung) College 
Hong Kong, Special Administrative Region of the People’s Republic of China 

Name Position 

Felix Cheng Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Hiram Chan MATS-03 13:30 – 13:45 

Ivan Yeung MATS-03 13:30 – 13:45 

Ruolin Liu MATS-03 13:30 – 13:45 

  

26



 
Budi Mulia Dua International High School 
Republic of Indonesia 

Name Position 

Panji Dewantoro Principal 

Ika Surtiani Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Arinda Pramodyani BIOL-03 09:30 – 09:45 

Vanessa Aurelya Wibowo BIOL-03 09:30 – 09:45 

 
Korea Science Academy of KAIST 
Republic of Korea 

Name Position 

Chul Hee Cho Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Dongin Kim CHEM-10 11:30 – 11:45 

Young Shin Park CHEM-10 11:30 – 11:45 

Minji Cho CHEM-10 11:30 – 11:45 

 
School for Gifted and Ethnic Students, National University of Laos 
Lao People’s Democratic Republic 

Name Position 

Khamphouth Phommasone Principal 

Khamhong Sibounheuang Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Oudomkham Bounvilay ENGR-01 13:00 – 13:15 

Khamla Yoiysaiykham - - 

  

27



 
Odulphuslyceum 
Kingdom of the Netherlands 

Name Position 

Luc Rongen Vice principal 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Tess Heuvelmans BIOL-12 13:30 – 13:45 

Annelot Van Den Broek - - 

Christoph Eerenberg - - 

Guusje Van Rijsewijk - - 

Koen Lenting - - 

 
Philippine Science High School Eastern Visayas Campus 
Republic of the Philippines 

Name Position 

Yvonne Esperas Principal 

Janeth Morata-Fuentes Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Nastasha Nicole Noel ENVI-02 14:15 – 14:30 

Sophia Indira O. Esquilla ENVI-02 14:15 – 14:30 

Vivien Castroverde ENVI-02 14:15 – 14:30 

 
Alferov Lyceum Physical-Technical High School of Saint Petersburg Academic 
University 
Russian Federation 

Name Position 

Anna Los-Sunitckaia Vice principal 

Natalia Manninen Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Lev Rymarev PHYS-03 09:30 – 09:45 
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Gymnasium-Boarding School No. 13 for Gifted Girls 
Russian Federation 

Name Position 

Ravil Zaynullin Principal 

Adelia Bakhmina Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Aleksandra Akarsu ENVI-03 14:30 – 14:45 

Samira Mirzina ENVI-03 14:30 – 14:45 

 
Camborne Science & International Academy 
United Kingdom of Great Britain and Northern Ireland 

Name Position 

Daniel Chapman Vice principal 

Charlotte Harris Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Daniel Ashley BIOL-11 11:45 – 12:00 

Hannah Pitt BIOL-11 13:15 – 13:30 

Cara Johnson-Dark - - 

Tiernan Wallwork - - 
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Chitralada School 
Kingdom of Thailand 

Name Position 

Art-Ong Mukngoen Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Chinnatad Tiwanna COMP-06 10:30 – 10:45 

Phuriwit Pichai COMP-06 10:30 – 10:45 

 
Darunsikkhalai School for Innovative Learning 
Kingdom of Thailand 

Name Position 

Surat Tanprasertkul Vice Provost 

Chinapat Mongkholsiriwattana Teacher 

Watchara Thitayanuwat Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Arut Saengcharoenwanakul COMP-08 11:00 – 11:15 

Tanutham Areewattanatham ENGR-05 14:00 – 14:15 

Emsini Damrongchaliyasee - - 

 
Lukhamhanwarinchamrab School 
Kingdom of Thailand 

Name Position 

Sura Wuttiprom Principal 

Siriporn Pansri Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Kanyarat Promkong CHEM-09 11:15 – 11:30 
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Mahidol Wittayanusorn School 
Kingdom of Thailand 

Name Position 

Worawarong Rakreungdet Principal 

Siraprapa Rawig Teacher 

Patipat Boonlae Teacher 

Solada Rachataphrueksa Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Phuwanich Wanichwiwat CHEM-08 11:00 – 11:15 

Porramat Maneesuthum CHEM-08 11:00 – 11:15 

Swiss Sailabaht CHEM-08 11:00 – 11:15 

 
Princess Chulabhorn Science High School Chonburi 
Kingdom of Thailand 

Name Position 

Vichien Donram Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Peraga Puangtong COMP-05 10:00 – 10:15 

Punnathorn Khunhon COMP-05 10:00 – 10:15 

 
Princess Chulabhorn Science High School Pathumthani 
Kingdom of Thailand 

Name Position 

Samorn Pato Principal 

Sonthaya Aunaon Vice principal 

Khunthong Klaythong Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Supatsara Tupmanee ENVI-01 14:00 – 14:15 

Worakanya Sinphichit ENVI-01 14:00 – 14:15 

Siriya Mektavepong PHYS-01 09:00 – 09:15 

Wallapha Phatrabuddhikul PHYS-01 09:00 – 09:15 
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Princess Chulabhorn Science High School Phetchaburi 
Kingdom of Thailand 

Name Position 

Yodphet Ngamkong Principal 

Sonruedee Srisawat Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Phitchaya Khampeera MATH-01 13:00 – 13:15 

Sajeerat Aunwattanatham MATH-01 13:00 – 13:15 

 
Princess Chulabhorn Science High School Phitsanulok 
Kingdom of Thailand 

Name Position 

Wanchai Yootrong Principal 

Attapoom Tubtim Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Kittrat Ponrattanaprasert ENGR-02 13:15 – 13:30 

Sattra Wangtrakul ENGR-02 13:15 – 13:30 

 
Surawiwat School 
Kingdom of Thailand 

Name Position 

Monrawat Rauytanapanit Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Kornrawee Kochtat COMP-03 09:30 – 09:45 

Pemika Khakhai COMP-03 09:30 – 09:45 
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Triam Udom Saksa School 
Kingdom of Thailand 

Name Position 

Songkiat Thepprasane Vice principal 

Preedaporn Pholphuet Teacher 

Students 
Name Project Code 

Oral Presentation 
Time (UTC+7) 

Dungfun Toasakul BIOL-01 09:00 – 09:15 

Onvilasinee Leekumnerdthai - - 
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Kamnoetvidya Science Academy 
Kingdom of Thailand 
Students 

Name Project Code 
Oral Presentation 

Time (UTC+7) 

Phandej Soisamuth BIOL-02 09:15 – 09:30 

Theeradon Sakpetch BIOL-02 09:15 – 09:30 

Jetnipat Chauyjaroensuk BIOL-04 09:45 – 10:00 

Kantaphon Trayok BIOL-04 09:45 – 10:00 

Thunyapat Silpsamrit BIOL-04 09:45 – 10:00 

Wichanat Khongkliang BIOL-05 10:00 – 10:15 

Chakattrai Sookkongwaree BIOL-06 10:30 – 10:45 

Chawin Kuropakronpong BIOL-06 10:30 – 10:45 

Kanapot Thinnongjik BIOL-06 10:30 – 10:45 

Tanatuch Leepitakrat BIOL-07 10:45 – 11:00 

Thamon Sirikrai BIOL-07 10:45 – 11:00 

Thawanrat Khuanton BIOL-07 10:45 – 11:00 

Khanut Boonjong BIOL-08 11:00 – 11:15 

Siraphat Jaemmee BIOL-08 11:00 – 11:15 

Kittiphos Tantrakul BIOL-09 11:15 – 11:30 

Akkrawat Aniwattapong CHEM-01 09:00 – 09:15 

Pemika Natekuekool CHEM-01 09:00 – 09:15 

Pimchanok Charoensin CHEM-01 09:00 – 09:15 

Ada Adamczak CHEM-03 09:30 – 09:45 

Chitsanucha Jirotkul CHEM-03 09:30 – 09:45 

Pimchanok Leelapraditpong CHEM-03 09:30 – 09:45 

Naphat Panniam CHEM-04 09:45 – 10:00 

Nattakan Tantawanich CHEM-04 09:45 – 10:00 

Nicharee Deechakawan CHEM-05 10:00 – 10:15 

Nichawadee Kanjanakosit CHEM-05 10:00 – 10:15 

Piyapat Tonkaew CHEM-05 10:00 – 10:15 

Supphanat Anantachaisophon CHEM-06 10:30 – 10:45 

Weerapat Li CHEM-06 10:30 – 10:45 

Bunyarak Phiromkaew CHEM-07 10:45 – 11:00 

Kodchakorn Klongklaew CHEM-07 10:45 – 11:00 
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Kamnoetvidya Science Academy 
Kingdom of Thailand 
Students 

Name Project Code 
Oral Presentation 

Time (UTC+7) 

Praeploy Kiatsuksri CHEM-07 10:45 – 11:00 

Manasanun Hongchukiat COMP-01 09:00 – 09:15 

Nathakorn Tamronganunsakul COMP-01 09:00 – 09:15 

Nattapong Thungprue COMP-01 09:00 – 09:15 

Krit Suwanpaiboon COMP-02 09:15 – 09:30 

Wasita Klahan COMP-02 09:15 – 09:30 

Pabhawee Sriboonrat COMP-04 09:45 – 10:00 

Phasit Puasantikul COMP-04 09:45 – 10:00 

Witsawa Sailangka COMP-04 09:45 – 10:00 

Peeranat Kongkijpipat COMP-07 10:45 – 11:00 

Supakorn Vachirapaneegul COMP-07 10:45 – 11:00 

Anusart Aungudomsin ENGR-03 13:30 – 13:45 

Kumkup Keeratisiwakul ENGR-03 13:30 – 13:45 

Chanatip Sujsuntinukul ENGR-04 13:45 – 14:00 

Parncheewa Toommakorn ENGR-04 13:45 – 14:00 

Aksadech Limsuttipong MATH-02 13:15 – 13:30 

Jeerawat Poonbundansin MATH-02 13:15 – 13:30 

Poonyapat Chantranives MATH-02 13:15 – 13:30 

Phakin Chonglerkngam MATH-03 13:30 – 13:45 

Tonnam Prommin MATH-03 13:30 – 13:45 

Apisara Comchiang MATH-04 13:45 – 14:00 

Chayanant Sandee MATH-04 13.45 – 14:00 

Rachanonphos Thananonthasawat MATH-04 13:45 – 14:00 

Pusit Pornpanitphan MATH-05 14:00 – 14:15 

Tanwong Pattamamongkolchai MATH-05 14:00 – 14:15 

Charlita Sinmak MATS-01 13:00 – 13:15 

Kittapas Kitsanadecha MATS-01 13:00 – 13:15 

Patchanan Onchomchan MATS-01 13:00 – 13:15 

Arjaree Ratanasangsathien MATS-02 13:15 – 13:30 

Mathus Jirapunyawong MATS-02 13:15 – 13:30 
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Kamnoetvidya Science Academy 
Kingdom of Thailand 
Students 

Name Project Code 
Oral Presentation 

Time (UTC+7) 

Passapan Sanguanchua MATS-02 13:15 – 13:30 

Amada Panumonwatee PHYS-02 09:15 – 09:30 

Jinjuta Paripurana PHYS-02 09:15 – 09:30 

Pavarit Phanichkul PHYS-02 09:15 – 09:30 

Puthimet Kitjaruwankul PHYS-04 09:45 – 10:00 

Ratchata Rattanakit PHYS-04 09:45 – 10:00 

Rawinop Sodadee PHYS-05 10:00 – 10:15 

Tattep Lakmuang PHYS-05 10:00 – 10:15 

Thanayos Ongpisut PHYS-06 10:30 – 10:45 

Thanaphat Khupthummasarn PHYS-07 10:45 – 11:00 

 
 
 

36



 

 

37



 

 

 

38



P O S T E R  A N D  O R A L
P R E S E N T A T I O N S

39



40



 

 

Poster Presentation 
 
The poster presentation will be held on 24th January 2023 from 13:00 to 16:30 at the Academic 
Resource Center (ARC) on the 3rd floor of the Main Building. Presenters should contact their 
buddies for poster installation on 23rd January 2023 from 13:00 to 17:00. Each project is 
allocated 4 minutes for presentation and 3 minutes for Q&A with the juries. All presenters are 
required to be ready at your own poster throughout the whole session. The schedule for the 
poster session is as follows. 
 
 

Date Venue Time Event 

23 Jan 2023 Academic Resource Center (ARC)  13:00 – 17:00 Poster installation 

24 Jan 2023 Academic Resource Center (ARC)  

13:00 – 13:30 Preparation Time  

13:30 – 15:00 
Poster Presentation 
(Jury Session) 

15:00 – 15:15  Break 

15:15 – 16:30 
Poster Presentation 
(Public Session) 

 

 

Oral Presentation 
 

The oral presentation will be held on 25th January 2023 in the classrooms of the Main Building 

separated by category. Each project is allocated 8 minutes for presentation and 5 minutes for 

Q&A with the juries. Please be well prepared and strictly follow your allotted time. Moderators 

may interrupt if the presentation is found to be ill prepared or goes overtime. The schedule for 

oral presentation is shown in the following tables. Presenters should be in your room at least 15 

minutes before your presentation time. In case of any updates on slides before presentation, 

presenters can re-upload their slides with the organizer at ARC from 07:30 to 08:30 on 24th 

January 2023. Please note that the presentation time may be subject to change. 

 

 

Biology (BIOL) – 212 

Time 
Project 
Code 

Topics 

09:00 
- 

09:15 
BIOL-01 

The effect of reminiscing positive memory on creativity 
Dungfun Toasakul 
Triam Udom Saksa School, Thailand 

09:15 
- 

09:30 
BIOL-02 

An integrated multitask and transfer learning with graph 
convolutional network-assisted drug response prediction leads 
discovery of HIV/HCV co-inhibitors 
Phandej Soisamuth and Theeradon Sakpetch 
Kamnoetvidya Science Academy, Thailand 
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Biology (BIOL) – 212 

Time 
Project 
Code 

Topics 

09:30 
- 

09:45 
BIOL-03 

Uncovering the industrial potentials of sereh wangi (Cymbopogon 
nardus L.) essential oil as natural food preservative for banana 
Vanessa Aurelya Wibowo and Arinda Pramodyani 
Budi Mulia Dua International High School, Indonesia 

09:45 
- 

10:00 
BIOL-04 

Geometric morphometric analysis of femur elements of sauropod 
dinosaur from Phu Noi (late Jurassic), Kalasin, Thailand 
Kantaphon Trayok, Jetnipat Chauyjaroensuk and Thunyapat Silpsamrit 
Kamnoetvidya Science Academy, Thailand 

10:00 
- 

10:15 
BIOL-05 

Characterization of rubber degradation by actinomycetes isolated 
from rubber plantation soil 
Wichanat Khongkliang 
Kamnoetvidya Science Academy, Thailand 

Break 

10:30 
- 

10:45 
BIOL-06 

Effect of microplastic on Wolffia globosa (Roxb.) Hartog & Plas 
Kanapot Thinnongjik, Chawin Kuropakornpong and Chakattrai 
Sookkongwaree  
Kamnoetvidya Science Academy, Thailand 

10:45 
- 

11:00 
BIOL-07 

Influence of Bacillus megaterium and fly ash on the efficiency 
improvement of self-healing mortar 
Thamon Sirikrai, Thawanrat Khuanton and Tanatuch Leepitakrat 
Kamnoetvidya Science Academy, Thailand 

11:00 
- 

11:15 
BIOL-08 

Preliminary study on chemosensation and olfactory imprinting of C. 
elegans for detection of Parkinson’s disease biomarkers 
Khanut Boonjong and Siraphat Jaemmee 
Kamnoetvidya Science Academy, Thailand 

11:15 
- 

11:30 
BIOL-09 

The effect of Chromolaena odorata extracts on airborne bacteria 
Kittiphos Tantrakul 
Kamnoetvidya Science Academy, Thailand 

Lunch Break 

13:00 
- 

13:15 
BIOL-10 

Gene amplification by use of annealing temperature 
Sejal Gupta and Riddhisha Upadhyay 
Queensland Academy for Science, Mathematics and Technology, 
Australia 

13:15 
- 

13:30 
BIOL-11 

At what temperature do blood cells denature and how does this 
compare to cancer cells? 
Daniel Ashley, Isla McAlpine and Hannah Pitt 
Camborne Science & International Academy, United Kingdom 

13:30 
- 

13:45 
BIOL-12 

Phantom Pain 
Tess Heuvelmans, Vera van Beest and Lisa Kats 
Odulphuslyceum, The Netherlands 
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Chemistry (CHEM) – 213  

Time 
Project 
Code 

Topics 

09:00 
- 

09:15 
CHEM-01 

Paper-based electrochemical sensor for cadmium and lead detection 
in food samples 
Pimchanok Charoensin, Akkrawat Aniwattapong and Pemika 
Natekuekool 
Kamnoetvidya Science Academy, Thailand 

09:15 
- 

09:30 
CHEM-02 

 

09:30 
- 

09:45 
CHEM-03 

Antibacterial food packaging from Thai-herbal plants with meat 
freshness monitoring indicator from Ruellia turberosa L. flower 
Pimchanok Leelapraditpong, Chitsanucha Jirotkul and Ada Adamczak 
Kamnoetvidya Science Academy, Thailand 

09:45 
- 

10:00 
CHEM-04 

BF2-modified curcumin derivatives from turmeric crude extract as an 
efficient natural-based chromophore for organic luminescent solar 
concentrator 
Naphat Panniam and Nattakan Tantawanich 
Kamnoetvidya Science Academy, Thailand 

10:00 
- 

10:15 
CHEM-05 

Gamma irradiation assisted nickel impregnation on activated carbon 
derived from water hyacinth for electrocatalyst application 
Nicharee Deechakawan, Nichawadee Kanjanakosit and Piyapat 
Tonkaew 
Kamnoetvidya Science Academy, Thailand 

Break 

10:30 
- 

10:45 
CHEM-06 

Well-controlled deposition of Cu nanoparticle structure on Ag 
substrates to investigate antibacterial efficiencies 
Weerapat Li and Supphanat Anantachaisophon 
Kamnoetvidya Science Academy, Thailand 

10:45 
- 

11:00 
CHEM-07 

Development of mushroom-derived carbon dots as fluorescent 
sensors for Fe(III) ion detection 
Kodchakorn Klongklaw, Bunyarak Phiromkaew and Praeploy Kiatsuksri 
Kamnoetvidya Science Academy, Thailand 

11:00 
- 

11:15 
CHEM-08 

Encapsulation of citronella essential oil for mosquito repellent film 
Phuwanich Wanichwiwat, Porramat Maneesuthum and Swiss 
Sailabaht 
Mahidol Wittayanusorn School, Thailand 

11:15 
- 

11:30 
CHEM-09 

Magnetic nanoparticles decorated titanium dioxide nanocylinders for 
cancer therapeutic delivery 
Kanyarat Promkong 
Lukhamhanwarinchamrab School, Thailand 
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Chemistry (CHEM) – 213  

Time 
Project 
Code 

Topics 

11:30 
- 

11:45 
CHEM-10 

A study on the manufacture and efficiency of Dye sensitied Solar 
Cells based on natural dyes 
Dongin Kim, Youngshin Park and Minji Cho 
Korea Science Academy of KAIST, South Korea 

 

Computer Science (COMP) – 312  

Time 
Project 
Code 

Topics 

09:00 
- 

09:15 
COMP-01 

Semi-supervised transfer learning for classification of skin cancer in 
different stages 
Nattapong Thungprue, Nathakorn Tamronganunsakul and Manasanun 
Hongchukiat 
Kamnoetvidya Science Academy, Thailand 

09:15 
- 

09:30 
COMP-02 

QR code detection and correction with folded-paper distortion 
Krit Suwanpaiboon and Wasita Klahan 
Kamnoetvidya Science Academy, Thailand 

09:30 
- 

09:45 
COMP-03 

The development of an application for cassava disease detection 
Kornrawee Kochtat and Pemika Khakhai 
Surawiwat School, Thailand 

09:45 
- 

10:00 
COMP-04 

Nondestructive evaluation of Cocos nucifera of Nam Hom variety 
maturity stage using deep learning 
Witsawa Sailangka, Phasit Puasantikul and Pabhawee Sriboonrat 
Kamnoetvidya Science Academy, Thailand 

10:00 
- 

10:15 
COMP-05 

The development of artificial intelligence system to detect 
Mycobacterium tuberculosis (M. tuberculosis) from sputum with 
acid-fast bacillus (AFB) method 
Punnathorn Khunhon and Peraga Puangtong 
Princess Chulabhorn Science High School Chonburi, Thailand 

Break 

10:30 
- 

10:45 
COMP-06 

Artificial intelligence detects water flow by Soubd's water mark 
Chinnatad Tiwanna and Phuriwit Pichai 
Chitralada School, Thailand 

10:45 
- 

11:00 
COMP-07 

Wet gas pipeline maintenance process using reinforcement learning 
Peeranat Kongkijpipat and Supakorn Vachirapaneegul 
Kamnoetvidya Science Academy, Thailand 

11:00 
- 

11:15 
COMP-08 

Development of calculator application for solving quadratic equation 
using Figma, Thunkable and Google Sheets 
Arut Saengcharoenwanakul 
Darunsikkhalai School for Innovative Learning, Thailand 
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Engineering (ENGR) – 313  

Time 
Project 
Code 

Topics 

13:00 
- 

13:15 
ENGR-01 

New energy generators 
Oudomkham Bounvilay 
School for Gifted and Ethnic Students, National University of Laos, 
Laos 

13:15 
- 

13:30 
ENGR-02 

Electric large gong circle 
Kittrat Ponrattanaprasert and Sattra Wangtrakul 
Princess Chulabhorn Science High School Phitsanulok, Thailand 

13:30 
- 

13:45 
ENGR-03 

Passive earthquake sensor 
Anusart Aungudomsin and Kumkup Keeratisiwakul 
Kamnoetvidya Science Academy, Thailand 

13:45 
- 

14:00 
ENGR-04 

Corrosion inhibition properties and pKa calculations of some 
common corrosion inhibitors: quantum chemical simulations 
Parncheewa Toommakorn and Chanatip Sujsuntinukul 
Kamnoetvidya Science Academy, Thailand 

14:00 
- 

14:15 
ENGR-05 

Aluminum and plastic waste automatic sorting bin cover building 
using Arduino microcontroller and nudge theory designing concept 
Tanutham Areewattanatham 
Darunsikkhalai School for Innovative Learning, Thailand 

 

Environmental Science (ENVI) – 212  

Time 
Project 
Code 

Topics 

14:00 
- 

14:15 
ENVI-01 

A novel form of sponge rubber with tamarind seed pulp for dye and 
lead adsorption in wastewater from monk’s robe dyeing 
Supatsara Tupmanee and Worakanya Sinphichit 
Princess Chulabhorn Science High School Pathumthani, Thailand 

14:15 
- 

14:30 
ENVI-02 

Profile of non-essential trace metal levels in fish from public markets 
in Leyte, Philippines 
Vivien Castroverde, Nastasha Nicole Noel, Sophia Indira Esquilla 
Philippine Science High School Eastern Visayas Campus, The 
Philippines 

14:30 
- 

14:45 
ENVI-03 

The study of the impact of industry on the environment by 
phytoindication and lichenoindication 
Aleksandra Akarsu and Samira Mirzina 
Gymnasium-Boarding School No. 13 for Gifted Girls, Russia 

  

45



 

 

Materials Science (MATS) – 213  

Time 
Project 
Code 

Topics 

13:00 
- 

13:45 
MATS-01 

Electron beam irradiated rice husk-derived activated carbon for high 
performance supercapacitor 
Charlita Sinmak, Patchanan Onchomchan and Kittapas Kitsanadecha 
Kamnoetvidya Science Academy, Thailand 

13:45 
- 

14:00 
MATS-02 

Studying the interfacial effect of nanoscale TiO2-Cu2O heterojunction 
on the photoactivity of methylene blue degradation using catalytic 
model systems of Cu2O nanoparticle on TiO2 planar support 
Arjaree Ratanasangsathien, Passapan Sanguanchua and Mathus 
Jirapunyawong 
Kamnoetvidya Science Academy, Thailand 

14:00 
- 

14:15 
MATS-03 

Effect of impurities on melting point of materials: a case study of 
optimizing the use of salt on melting ice 
Iva Yeung, Roulin Liu and Hiram Chan 
G.T. (Ellen Yeung) College, Hong Kong 

 

Mathematics (MATH) – 312  

Time 
Project 
Code 

Topics 

13:00 
- 

13:15 
MATH-01 

The modeling of holes pattern on the pipe by helix equation for 
extending paddy storability 
Phitchaya Khampeera and Sajeerat Aunwattanatham 
Princess Chulabhorn Science High School Phetchaburi, Thailand 

13:15 
- 

13:30 
MATH-02 

Designing the fair 24-team sport tournament 
Aksadech Limsuttipong and Poonyapat Chantranives and Jeerawat 
Poonbundasin 
Kamnoetvidya Science Academy, Thailand 

13:30 
- 

13:45 
MATH-03 

Shuffling a deck of cards for the game of Heart 
Tonnam Prommin and Phakin Chonglerkngam 
Kamnoetvidya Science Academy, Thailand 

13:45 
- 

14:00 
MATH-04 

Geometrical properties of the leaf apex and its effect on water 
drainage ability 
Apisara Comchiang, Chayanant Sandee and Rachanonphos 
Thananonthasawat 
Kamnoetvidya Science Academy, Thailand 

14:00 
- 

14:15 
MATH-05 

Economic and exchange rate between reality world and virtual 
world 
Tanwong Pattamamongkolchai and Pusit Pornpanitphan 
Kamnoetvidya Science Academy, Thailand 
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Physics (PHYS) – 313  

Time 
Project 
Code 

Topics 

09:00 
- 

09:15 
PHYS-01 

Study and development of UV-protection and heat-production roof 
from N-GQDs for rubber drying chamber 
Siriya Mektavepong and Wallapha Phatrabuddhikul 
Princess Chulabhorn Science High School Pathumthani, Thailand 

09:15 
- 

09:30 
PHYS-02 

Effect of the planetary magnetic field on the shape of gas giants' 
polygons based on fluid instabilities principle 
Jinjuta Paripurana, Pavarit Phanichkul and Amada Panumonwatee 
Kamnoetvidya Science Academy, Thailand 

09:30 
- 

09:45 
PHYS-03 

Research of energy spectra and spin structure of boundary states in 
topological insulators using numerical modeling 
Lev Rymarev  
Alferov Lyceum Physical-Technical High School of Saint Petersburg 
Academic University, Russia 

09:45 
- 

10:00 
PHYS-04 

Devising microelectrodes for measuring action potential in plant 
under drought stress 
Puthimet Kitjaruwankul and Ratchata Rattanakit 
Kamnoetvidya Science Academy, Thailand 

10:00 
- 

10:15 
PHYS-05 

The dynamics of pill millipede’s flipping 
Tattep Lakmuang and Rawinop Sodadee 
Kamnoetvidya Science Academy, Thailand 

Break 

10:30 
- 

10:45 
PHYS-06 

The development of Coulomb’s torsion balance experiment that can 
demonstrate precisely in humid tropical area 
Thanayos Ongpisut 
Kamnoetvidya Science Academy, Thailand 

10:45 
- 

11:00 
PHYS-07 

Computational study of the active sites of aromatic derivative 
Thanaphat Khupthummasarn 
Kamnoetvidya Science Academy, Thailand 

11:00 
- 

11:15 
PHYS-08 

Water rocket  
Khun PahanSak 
New Generation School, Preah Sisowath High School, Cambodia 

11:15 
- 

11:30 
PHYS-09 

Hydraulic magic road 
Khim Outdomsopheanika  
New Generation School, Preah Sisowath High School, Cambodia 
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BIOL-01  

The Effect of Reminiscing Positive Memory on Creativity 

Dungfun Toasakul 
Triam Udom Saksa School, Thailand 

Supervisor: Preedaporn Pholphuet, Chaipat Chunharas, Noparat Sricharoen 
Email: Angela.Dungfun@gmail.com 

Unlike negative ones, positive memories are not widely studied, and their impact is not 
thoroughly understood. Nevertheless, positive memory retrieval can significantly reduce 
body stress and improve mood in prior studies, initiating an ideal environment for 
boosted creativity. Despite limited knowledge of how creativity works, creative thinking 
is increasingly important in daily life. This research, therefore, aims to optimize positive 
memory to uncover the function and means to enhance creativity, forming a more 
holistic understanding of human memory capabilities through psychological 
manipulation and cognitive neuroscience. 

Keywords: Positive memory, Memory retrieval, Creativity, Emotion, Openness to 
experience 
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BIOL-02  

An Integrated Multitask and Transfer Learning with Graph 
Convolutional Network-Assisted Drug Response Prediction 
Leads Discovery of HIV/HCV Co-inhibitors 

Phandej Soisamuth, Theeradon Sakpetch 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Thanasan Nilsu, Bundit Boonyarit 
Email: phandej_s@kvis.ac.th 

Nowadays, the number of HIV (human immunodeficiency virus) and HCV (hepatitis C 
virus) cases has increased significantly. Globally, about 38 million people with HIV in 
2019 and 71 million with HCV in 2020. Viral proteases are vital drug targets for treating 
HIV and HCV by suppressing replication cycles of the virus. Furthermore, HIV/HCV 
coinfection is a challenging problem in the world's public health because the 
simultaneous use of HIV and HCV antiviral drugs can induce drug-resistant mutations 
and increase the side effects during treatment. The drug discovery and development 
processes usually take 11—16 years and require more than 2.8 billion dollars per drug 
but still have a high failure rate. Therefore, more effective methods to enhance the drug 
discovery process are necessary for the availability of a wide variety of antiviral drugs. 
Herein, we developed a deep learning model for the discovery of co-inhibitors targeting 
HIV-1 and HCV proteases. Nevertheless, since experimental data are low, we used 
multitask learning and transfer learning techniques with graph convolutional network 
and deep neural network algorithms for predicting the pIC₅₀ of ligands against HIV-1 and 
HCV proteases using aspartic protease and serine protease datasets, respectively. 

This study shows that multitask learning with transfer learning achieved the highest 
performance in the target model for predicting pIC₅₀ of HIV and HCV protease inhibitors 
(RMSE-HIV = 0.870 ± 0.015 and RMSE-HCV = 0.464 ± 0.012). Our solution provides a 
powerful strategy that potentially helps overcome significant challenges in drug 
resistance caused by high mutation rates of HIV-1 and HCV proteases. Moreover, these 
techniques can also be applied to computer-aided drug discovery for multi-target drugs 
through other proteins with small-scale data. 

Keywords: Deep Learning, Transfer Learning, Multi-Task Learning, Bioactivity, HIV, HCV 
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BIOL-03  

The Industrial Potentials of Sereh Wangi (Cymbopogon 
nardus L.) Essential Oil as Natural Food Preservative for Raja 
Sereh Banana 

Vanessa Aurelya Wibowo, Arinda Pramodyani 
Budi Mulia Dua International High School, Indonesia 

Supervisor: Ika Surtiani, Yuliana Purnamasari, Sidiq Permana Putra 
Email: vanessaaurelya23@gmail.com 

Raja Sereh banana is one of the most popular bananas in Indonesia. During distribution 
and storage, mature bananas are susceptible to bacterial and fungal rot. To prevent 
losses to industry and consumers during this period, it is crucial to practice post-harvest 
management. Sereh Wangi is one such naturally occurring preservative with notable 
antimicrobial and antioxidant properties. This study aims to determine the effect of 
variations in  Sereh Wangi (Cymbopogon nardus L.) essential oil as a natural food 
preservative for Raja Sereh banana (Musa-Eumusa-AAB). The study used a completely 
randomized design (CRD) with 5 replications with a variable Sereh Wangi essential oil at 
0%, 0,5%, 1%, 1,5%, and 2% concentration levels. Every group of the treatment will be 
observed based on pathology analysis; organoleptic properties (color, texture, smell, 
and flavor); weight loss; starch test; and titratable acidity. The significance of the data 
was calculated by using ANOVA followed by the Ducan multiple range test (DMRT) with 
a 95% confidence level in statistical software (IBM-SPSS Ver.25.00.US). 

Keywords: bananas, sereh wangi, essential oil, post-harvest, food preservative 
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BIOL-04  

Geometric Morphometric Analysis of Femur Elements of 
Sauropod Dinosaur from Phu Noi (Late Jurassic), Kalasin, 
Thailand 

Thunyapat Silpsamrit, Jetnipat Chauyjaroensuk, Kantaphon Trayok 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Chomcheun Siripunkaw, Suravech Suteethorn, Siripat Kaikaew 
Email: 00390@kvis.ac.th 

The sauropod is the largest terrestrial living organism that has ever existed on Earth.  In 
order to further classify them, paleontologists favor the femur part, which is highly 
diverse in shape since the lower body has advancedly evolved to support a great variety 
of body sizes. This research aimed to use 2-dimensional geometric morphometric 
analysis and K-mean Clustering to classify several morphotypes from seven Sauropod 
femurs found at Phunoi’s site in Kalasin, Thailand. And also to compare the clustering 
result with the database from the European sauropod. The results found that the seven 
femurs from Phunoi’s site could have at least three morphotypes. By comparing with 
the European femurs, the distance among the European group is shorter than among 
the Asian group, which supports the theory of Allopatric Speciation by the separation of 
Europe and Asia continents.  This work can be further used to assist the classification 
into more detailed taxonomic levels. The findings could also allow classification to be 
accessible to a nonprofessional analyzer and reduce the bias along the classification 
process. 

Keywords: Sauropod, Femurs, Geometric Morphometric analysis, K-Mean Clustering, 
Allopatric speciation 

53



 

BIOL-05  

Characterization of Rubber Degradation by Actinomycetes 
Isolated from Rubber Plantation Soil 

Wichanat Khongkliang 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Thanasan Nilsu 
Email: wichanat_k@kvis.ac.th 

Recently, the quantity of rubber wastes, especially medical latex gloves, has been 
increasing dramatically due to the COVID-19 pandemic. The processes of rubber waste 
management arehighly toxic, causing long-term health and environmental problems. 
This research objectives focused on isolation and characterization of actinomycetes in 
the soil collected from the rubber (Hevea brasiliensis) plantation in Wangchan District, 
Rayong Province, Thailand, which could degrade natural rubber, processed natural 
rubbers, and synthetic rubbers. The rubber-degrading actinomycetes were isolated and 
screened from soil samples by observing the formation of clear zones on latex overlay 
agar. The results revealed ten isolates of bacteria (RD01-10) capable of degrading 
natural rubber, exhibiting colony/clearing zone ratios in the range between 1.36 and 
2.46. The efficiency of all bacterial isolates in rubber degradation was further 
investigated on different types of rubbers in liquid medium. Bacteria treated rubber 
gloves were then analyzed with FT-IR spectroscopy, which confirmed the presence of 
aldehyde and ester groups, suggesting that polyisoprene was broken down into 
isoprenoid aldehydes by the rubber-degrading enzymes. When the treated rubber 
gloves were examined under a scanning electron microscope (SEM), it was found that 
the surface was densely colonized with bacterial colonies and displayed increased 
roughness . The findings of competent rubber-degrading actinomycetes would bring 
alternative methods for the sustainable and environmental-friendly rubber waste 
management. 

Keywords: Actinomycete, Natural rubber, Rubber glove, Rubber degradation 

54



 

BIOL-06  

Effect of Microplastic on Wolffia globosa (Roxb.) Hartog & 
Plas Growth 

Kanapot Thinnongjik, Chawin Kuropakornpong, Chakattrai Sookkongwaree 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Pimsiri Danphitsanuparn, Pat Vatiwutipong 
Email: kanapot19@gmail.com 

Wolffia globosa (Roxb.) Hartog & Plas, the smallest aquatic flowering plants, currently 
be an alternative source of protein for humans. However, the contamination of 
microplastics in freshwater resources should be concerned when farmers have to safely 
cultivate this plant for large-scale farming. This research focused on the effect of 
microplastic on W. globosa growth in single plant culture and small-scale culture. The 
observed stomatal size of W. globosa, being 9.13 ± 2.06 and 20.35 ± 2.53 μm in width 
and length respectively, allowed microplastic to pass through the stomata and 
accumulate inside the plant. W. globosa had been cultured with water containing 
different concentrations of microplastic: 0, 1, 5, and 10 mg/L. The characteristics and 
growth of W. globosa including total population, doubling time, relative growth rate, 
and color were recorded and analyzed using ImageJ software and Matplotlib in Python. 
The results indicated that microplastic exhibits negative effects on W. globosa in several 
aspects. W. globosa in higher concentrations of microplastic showed lower total 
population, expanding doubling times, lower relative growth rate (RGR) values, and 
promoting yellow frond compared with W. globosa in the control group. 

Keywords: Wolffia globosa, Microplastic, Doubling time, Relative growth rate, 
Matplotlib 
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Mortar is a significant material with numerous applications in engineering, such as 
coating construction. Due to the drawbacks of mortar, it tends to crack when subjected 
to external forces and weather changes. Consequently, the durability decreased while 
the water permeability increased, leading to corrosion initiation. Therefore, repair is 
necessary, which is expensive and time-consuming. So, the self-healing mortar using B. 
megaterium is conducted. Moreover, the addition of fly ash waste from the power plant 
is applied to provide a suitable bacterial environment varied by 0%, 5%, 10%, and 15% 
fly ash concentration in both mortar containing bacteria and mortar without bacteria as 
a control. After 28 days of healing, all mortars were observed under the 
stereomicroscope, verified for the formation of calcium carbonate, and tested for water 
permeability. Moreover, the life span of bacteria and spore formation during its 49-day 
duration were considered. In this research, self-healing mortars could repair themselves 
by synthesizing calcium carbonate in the crack area in a real usage environment. The 
higher the percentage of fly ash in bacteria conditions, the more likely it was to disrupt 
the ideal environment for bacteria to synthesize calcium carbonate. However, the more 
fly ash concentration added in the no bacteria conditions, the more fly ash showed an 
ability to resist water. Bacillus megaterium also showed that it could survive for a 49-
day duration and no spores were created. In addition, there were other bacteria strains 
found which need further study and more trials to confirm the results. 

Keywords: Biomineralization, Bacillus megaterium, Calcium Carbonate, Calcium 
Lactate, Fly ash 
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Parkinson's disease (PD) is a common neurodegenerative disease in the elderly. 
Currently, most screening tests for Parkinson's patients are based on questionnaires and 
clinical examinations, which can be more accurate when the motor symptoms reveal. 
Other conventional techniques such as blood tests and MRI are used for diagnosis; 
however, they are either invasive or expensive. Thus, we aim to study a new screening 
method for the early detection of PD. A recent study has suggested the presence of 
volatile organic compounds as biomarkers in the biofluid taken from sebum of PD 
patients. To reach our goal, a nematode Caenorhabditis elegans or C. elegans, known 
for its well-developed chemosensory system and ability to learn from olfactory 
environmental cues by imprinting, was applied. In our study, we evaluated the 
nematode’s responses to different PD biomarkers, i.e., hippuric acid, eicosane, and 
octadecanal, in the innate condition (without learning) and the imprinted condition 
(with learning). The results showed that the innate nematode was strongly repelled by 
hippuric acid but was neutral to eicosane and octadecanal. Yet, the imprinted nematode 
was, in contrast, attracted to hippuric acid and eicosane while still acting neutral to 
octadecanal. Therefore, we primarily conclude that imprinting could affect the odor 
preference of the nematodes, but the changes likely depend on the nature of the 
compound. Further replicates and molecular-level investigation are needed to confirm 
the results and explain how distinct compounds led to different extents to which odor 
preferences were modified by imprinting. 

Keywords: C. elegans, Chemosensation, Imprinting, Parkinson’s disease, Biomarker 
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The leaf of Chomolaena odorata was extracted by solvent extraction method using 
hexane and ethanol. The average yield from ethanol was higher than from hexane 
compared with the same amount of leaf and solvent. All extracts were divided into 6 
concentrations and tested for antimicrobial activity against airborne bacteria in a place 
where people usually stay. The antimicrobial activity of C. odorata was correlated with 
the amount of concentration of extraction. Both ethanolic and hexanoic show 
appropriate antimicrobial activity for use in the process to use but the antimicrobial 
activity of ethanolic was significantly higher than hexanoic. According to the average 
yield and effect of extraction, ethanolic was a suitable solvent for the extraction of C. 
odorta.  

 

Keywords: Chromolaena odorata, antibacterial activity, airborne bacteria 
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To gain a better understanding of genetic engineering, a bacterial transformation was 
created using a non-virulent laboratory strain of E.coli and pGLO plasmid. This plasmid 
contains DNA sequences (as mentioned below in ‘keywords’) that allows for its 
replication and expression of the fluorescent phenotype. Gene expression is 
meticulously controlled to enable organisms to adapt to varying environments and to 
ensure that the creation of proteins does not go to waste. As to achieve this expression, 
arabinose, a simple sugar created through the bacterial genes encoding the enzymes 
present, binds to the AraC. From this the pBAD promoter is able to encourage the 
binding of RNA polymerase to the promoter (a component found in the pGLO), which 
causes transcription of the GFP gene into messenger RNA (mRNA), followed by the 
translation of this mRNA into GFP. As a result, bacteria transformed with the pGLO 
plasmid are selected by ampicillin resistance and when induced to express GFP, glow a 
fluorescent green under UV light.  

To amplify the GFP gene, a process referred to as Polymerase Chain Reaction or PCR was 
used. This processes involves denaturing DNA and adding an enzyme that is able to 
synthesize two new strands of DNA. For this process to occur, temperature is utilised 
multiple times. For example within the process of breaking the hydrogen bonds between 
the bases within the strands of DNA creating the beforementioned two strands. Through 
this investigation, the effect of altering temperature to a variety of values was 
discovered and thus how significant minor details of PCR are. This temperature change 
ensued during the annealing phase, where usually the temperature is lowered to allow 
DNA primers to attach to the template DNA.   

 

Keywords: GFP, pBAD promoter, Multiple cloning site  
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The average human body temperature regulates at 37.5 degrees celsius. However this 
varies depending on a variety of factors including; exercise, stress and age. If the basal 
temperature is too low, the hypothalamus ensures that the body generates and 
maintains heat efficiently; this prevents proteins in a living cell from denaturing. This 
results in disruption of cell activity and possibly cell death due to unravelling of internal 
structures and disintegration of the cell wall. The stability of red blood cells in a hotter 
environment can be observed through preparation of slides containing droplets of 
heated, centrifuged blood cells. The testing was conducted through a variation of 
temperatures (20,30,40oC); these were chosen so that the specific points at which cells 
corrupted were easily comparable to cancerous blood cells. 

Keywords: red blood cells, cancer cells, centrifuge, cell death, temperature 
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In our study, we investigate to what extent the presence of a phantom hand affects the 
perception of feeling in the 'real' hand and phantom hand. We think that the presence 
of the phantom hand and the "absence" of the person's real hand makes him/her believe 
that the phantom hand is the real hand. We expect that this therefore affects the 
perception of the feeling in the 'real' hand. Thus, when he/she touches the 'real' hand, 
he/she has no feeling in it at all. We are going to investigate this through literature 
review and an experiment. 

First we looked at what exactly phantom pain is. Phantom pain is the pain experienced 
in a body part after it is amputated. It was first described in 1551 and recent studies have 
shown that 70% of people who have had a limb amputated experience phantom pain. 

We also looked at what role nerves play in phantom pain and what exactly pain is and 
how it works. When the body is damaged, the muscles of glands from the central 
nervous system get impulses so you feel pain. This is done by impulses sent by sensory 
and motor nerve cells. However, there are different areas of the brain that control 
different parts of the body. Even when a body part, such as a leg, is amputated, this area 
of the brain remains. This area of the brain then becomes sensitive and wants to be 
active just like the areas around it. This sensitivity then manifests itself in phantom pain. 

Next, we looked at the psychological aspect of phantom pain. It was long said that 
people who experienced phantom pain were mentally disturbed. It all would be in their 
head. Although, depression, anxiety and stress can worsen phantom pain, it is certainly 
not just in their head. 

Finally, we researched what treatments are available against phantom pain. 
Transcutaneous Electrical Neuro Stimulation, EMDR, medication and mirror therapy are 
examples of treatments for phantom pain. 

The experiment that we performed has been done before and it is called “The rubber 
hand illusion”. The experiment was conducted on six subjects and two of them reported 
experiencing sensation in the phantom hand during the experiment. However, there was 
no one whose feeling changed in the real hand. Thus, our hypothesis was not quite 
correct. To improve the study in the future, we should conduct it on more people, at 
least 20. 

Keywords: phantom pain rubber hand illusion 
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A simple, inexpensive, highly sensitive, and less fabrication step electrochemical sensor, 
based on a bismuth-modified screen-printed carbon electrode, was developed to 
determine cadmium (Cd(II)) and lead (Pb(II)) simultaneously. This portable and 
disposable electrode exhibits well-defined and separate peaks for Cd(II), and Pb(II) by 
square wave anodic stripping voltammetry (SWASV) and shows significant advantages 
over the previous method in terms of repeatability, sensitivity and limit of detection 
(LOD). The paper-based sensor displayed superior analytical performance over a linear 
range of Cd(II) concentrations from 0.01 μg L⁻¹ to 1.0 μg L⁻¹, with a LOD of 0.69 ng L⁻¹ and 
a linear range of lead concentrations from 0.5 μg L⁻¹ to 1.0 μg L⁻¹, with a LOD of 5.77 ng 
L⁻¹. In addition, it was observed that the sensor could successfully differentiate cadmium 
ions and lead ions from interferences. The proposed sensor was also applied for the 
determination in various water samples with acceptable recoveries in the range of 86-
106%. This paper-based sensor is believed to be an affordable, promising, and reliable 
tool for the rapid detection of cadmium and lead existing in samples in a rapid manner. 

Keywords: Paper-based sensor; Electrochemistry; Heavy metals; Cadmium; Lead; Food 
samples 
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In the present time, capsule pills have become one of the most popular types of pills. 
However, to produce a capsule you need to expensively pay for high cost materials which 
mostly required to be imported from abroad. So, we interested in making capsules from 
low-cost materials with the same or higher quality. Using shellac as the main material 
along with tapioca starch as a binder. Starting from the study of the concentration of the 
starch solution,it was found that the concentration of starch solution at 12.5% by mass 
per volume resulting in the best forming. Then the concentration of glycerol content was 
studied. It was found that the concentration of 15% of the water content produced the 
best formability. The effect of shellac was then studied at 5 concentrations; 1g, 3g, 5g, 
7g, and 9g by weight of starch. It was found that the capsules produced can be molded 
well in all concentration. Therefore, the physical, chemical, mechanical and drug release 
properties were tested in various experiments such as thickness, water activity value, 
solubility value, water vapor permeability value, tensile strength and elongation and 
release capacity and S12.5G15C3 were found to be the highest potential formula. 
Nevertheless, it was further studied that when the capsules were tested under various 
conditions, including opaque and light conditions, to make sure the practicality of the 
capsule and found that the formula S12.5G15C3 was practical and could be stored for 
more than 12 weeks in the storage of the drug. Then, it was found furthermore to be 
able pass the USP-36 standard as the gelatin capsules. It is therefore expected that in 
the future it can be used as an alternative capsule for patients, and can be used in further 
commercialize. 

Keywords: Tapioca Starch, Starch solution, Shellac, Glycerol 
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Thailand is located in a tropical climate; the high temperature speeds up the spoilage of 
fresh chicken making the growth of bacteria such as Salmonella typhimurium and 
Staphylococcus aureus which can contribute to food poisoning. In addition, most chicken 
containers are made from plastic which generates a high amount of waste, takes a long 
time to decompose, and cannot inhibit bacterial growth. Furthermore, some chickens 
are not able to be determined the freshness by individuals' naked eyes. Therefore, this 
project aims to cast indicator film to monitor freshness, compare antibacterial activity 
from Thai herbal plants, and construct biodegradable packaging from durian peels that 
were discarded from sales and ended up as biological waste. The packaging was 
constructed using cassava starch, cellulose from durian peel, natural rubber, and 
glycerol as a plasticizer. The antibacterial film was cast by using sodium alginate, calcium 
chloride, and glycerol while antibacterial agents from Thai herbs were added to improve 
antibacterial efficiency. To construct the antibacterial packaging, the antibacterial film 
was thermally compressed into the packaging. The result shows that the antibacterial 
films from Ocimum basilicum and Boesenbergia rotunda significantly indicated the 
antibacterial activity when compared to the control film. The indicator film cast from 
Ruellia tuberosa L. flower and gellan gum powder had a smooth surface and the color of 
the films changed notably when testing with fresh chicken. 

Keywords: Antibacterial film, Indicator film, Biodegradable packaging 
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Luminescent solar concentrators (LSCs) are luminescent waveguide layers that convert 
sunlight into specific wavelengths which are then guided by total internal reflection to a 
PV device located at the edges of the LSC. Their ability to concentrate sunlight onto small 
areas makes LSCs a useful complement to silicon-based PVs in a series of applications, 
such as urban integration and flexible fabrics towards mobile solar-energy. Challenges 
for the luminescent layer include the use of low-cost and sustainable nature-based 
organic molecules.   

This project therefore studied the modification of curcumin derivatives from turmeric 
extracts for application as luminescent agents in luminescent solar concentrators. The 
crude extracts of curcumin derivatives were prepared from turmeric powder extracted 
with ethyl acetate, and the curcumin derivatives then modified by BF₂ addition reaction. 
The derivatives prepared by the addition reaction were confirmed by thin layer 
chromatography (TLC) and mass spectrometry. It showed that their mass per charge 
(m/z) was consistent with the structure of curcumin, demethoxycurcumin and 
bisdemethoxycurcumin added to the BF₂ group.  The optical properties of curcumin 
derivatives with the BF₂ group in polymer acrylic (PMMA) showed an absorbance ranging 
from 350–550 nm, a peak absorbance of 496 nm which corresponds to the solar 
spectrum, and fluorescent at a peak wavelength of 572 nm. When comparing 
fluorescent quantum yield (φf), it was found that curcumin derivatives with BF2 group 
7.5% by mass in PMMA gave a maximum φf of 19.5%, which was higher than that of 
curcumin derivatives without BF2 groups (φf = 5.6). With curcumin derivatives modified 
from turmeric extracts, it can concentrate light and transfer light energy to solar cells to 
convert into electrical energy. 

Keywords: Luminescent solar concentrators, Curcumin, BF2 Group 
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Water hyacinth (WH) is an invasive floating plant causing water pollution. However, its 
leaves contain a high cellulose content, which can be used as biomass to synthesize 
activated carbon. Thus, in this study, water hyacinth was subjected to the KOH activation 
process to obtain water hyacinth-based activated carbon (WH/AC). Moreover, as a novel 
method for nickel impregnation, gamma irradiation was proposed as an alternative to 
replacing the traditional method due to its high penetration power and energy. To 
obtain the optimal condition for nickel impregnation, different absorbed doses of 
gamma-ray (0, 20, 100 kGy) were applied to commercial activated carbon (AC), 
represented as 0-AC, 20-AC, and 100-AC, respectively. These samples were thoroughly 
characterized with BET, SEM-EDS, XRD, FTIR, and XPS. The BET surface area of 
commercial activated carbon increases as the absorbed dose of gamma-ray increases. 
The SEM images revealed that the surface morphology of the commercial activated 
carbon significantly changed, becoming more spherical in structure, and distributed 
after gamma irradiation. As a result, the optimal absorbed dose for nickel impregnation 
is 20 kGy. Thus, the 20 kGy absorbed dose of gamma-ray was carried out in WH/AC, 
yielding 20-WH/AC. From the XPS results, 20-WH/AC has a more incredible amount of 
nickel deposited on the surface. The activated carbon electrocatalysts were investigated 
for applying electrochemical carbon dioxide reduction reaction (CO₂RR) by linear sweep 
voltammetry (LSV). Interestingly, 20-WH/AC electrocatalyst exhibited the highest CO₂RR 
efficiency compared to others. All results indicate that water hyacinth can potentially be 
utilized as a raw material in producing nickel-impregnated activated carbon irradiated 
with gamma rays. 

Keywords: Activated carbon, Water hyacinth, Gamma irradiation, Nickel impregnation, 
CO₂RR 
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Studies focusing on antibacterial efficiencies enhancement of metallic nanoparticles due 
to the bimetallic synergistic effects and the effect of surface coverage on the 
enhancement are still lacking. Designing well-controlled surface structures of both silver 
and copper would enable us to bridge the relationship between the bifunctional surface 
and the antibacterial properties of the film system and the influence of surface coverage 
on this interaction. Therefore, our primary aim was to conduct a well-controlled 
deposition of copper nanoparticle structure on silver substrates and subsequently 
investigate its antibacterial efficiencies to determine the optimized surface coverage of 
copper nanoparticles on silver thin film for maximum antibacterial activity. The copper 
nanoparticles were synthesized, then deposited onto silver thin film with varying surface 
coverage. The deposited surfaces were subjected to antibacterial efficiency assessment 
using Escherichia coli and compared to silver surface control sets and copper-silicon 
surface control sets. 

The results revealed a synergistic effect between copper nanoparticles and the silver 
film system. Moreover, the increase in copper nanoparticle surface coverage resulted in 
a more synergistic effect. The mechanism of the synergistic antibacterial effect is that 
copper is more prone to oxidation than silver, leading to the increased generation of 
oxidized copper species - here, observed via X-ray Photoelectron Spectroscopy, a 
Cu(OH)x - resulting in outstandingly higher antibacterial activity. The fabricated 
bimetallic surface, along with the insight obtained from this research has various 
applications in bacteria-sensitive surface manufacturing for sanitization purposes and 
instrument manufacturing in which antimicrobial properties are required e.g., 
transportation packaging, medical equipment, as well as machinery for food and 
cosmetics production. 

 

Keywords: Bimetallic surface, Antibacterial activity, Synergistic effect, Copper 
nanoparticle, Silver thin film 
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Pollution from heavy metals as Fe(III) is a severe global concern. As sensing platforms 
for Fe(III) detection, carbon quantum dots (CDs) have unique capabilities such as tunable 
fluorescence emission, non-toxicity, and biocompatibility. Lentinus polychrous Lèv. 
mushroom-derived CDs (LLM-CDs) are an appealing material for Fe(III) detection due to 
abundant chemical components. LLM-CDs were prepared through one-step 
hydrothermal method for 12 hours, which emitted the highest fluorescence intensity at 
440 nm by excitation at 360 nm. The spherical LLM-CDs generated blue 
photoluminescence under UV irradiation. Due to various surface functional groups, LLM-
CDs showed to be effective fluorescence sensors for sensing Fe(III) ions based on the 
fluorescence quenching efficiency. The limit of detection (LOD) was found to be 16 µM. 
Furthermore, the fluorescent sensors based on LLM-CDs were allowing a rapid visual 
response to Fe(III), which increased the adsorption capacity of Fe(III) and enhanced the 
fluorescence signal stability. Consequently, LLM-CDs sensor provides an eco-friendly 
fluorescence sensing platform as a quality control tool for environmental monitoring 
with high promising potential for an optical sensor for diagnostic applications. 

Keywords: Carbon Quantum Dots, a Metal ion sensing, Mushroom 
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Mosquitos have caused numerous problems all around the world. In addition to causing 
dengue fever, they are also a nuisance. Mosquito-repellent products used today are a 
mixture of various chemicals, especially N, N-Diethyl-meta-toluamide (DEET), which is 
toxic to the body and may cause irritation. Therefore, the authors are interested in 
developing citronella essential oil storage film combining gum Arabic (GA) and 
maltodextrin (MDX) to use as essential oil storage substances, mixed with tapioca starch 
(TS), corn starch (CS), gelatin (GEL), and glycerol (GCR) which have high abilities to 
increase the strength of the film and enhance the film-forming process. After that, the 
physical properties are tested by a Universal Testing Machine. The presence of citral, an 
active substance for insect repellant, was monitored by the FTIR technique on days 1,3, 
and 14. The prepared film was also tested for mosquito repellent by taking it in a box in 
connected boxes with mosquitoes, then we analyzed the result by seeing the relation 
between the number of mosquitoes going inside and outside the small box, containing 
film, connecting to other boxes.  The formula which has the mass ratio 
MDX25:GA5:CS14:TS6:GEL10:GCR15 is the most flexible film with Young’s modulus of 
17.927 MPa. The formulation of 20% citronella oil per total mass of MDX and GA 
provided the longest citral retention with a decay constant of -1.18. Mosquito repelling 
experiments showed that mosquitoes tended to leave the film-containing area and the 
film was effective for more than 7 days. In conclusion, the film is effective in repelling 
mosquitoes for a long period, harmless, and suitable for use by carrying it in a shirt 
pocket or hanging it in front of the house. 

Keywords: Encapsulation, Citronella oil, Gum arabic, Maltodextrin 
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The objective of this project is to synthesize titanium dioxide nanocylinders (TiO2 NCs) 
for magnetically guided cancer therapeutic delivery. First, 3 layers of titanium dioxide 
nanotubes (TiO2 NTs) were synthesized by 3 -step anodization method using voltages of 
60 V for 1 hr, 5 V for 10 min, and 60 V for  1 hr, respectively. Magnetic nanoparticles 
were then decorated on/into (TiO2 NTs) by immersing the anodized titanium (Ti) film in 
a solution of magnetic nanoparticles for 30 min. Drop-casting method was used to add 
Camptothecin (CT), anticancer drug, in the TiO2 NTs. Sonication for 15 min was then 
conducted to separate magnetic nanoparticles decorated TiO2 NCs filled with CP (CT-
Fe3O4@TiO2 NCs) from the anodized Ti film before centrifugation to remove broken TiO2 
NCs. FE-SEM results revealed 3 layers of TiO2 NTs after 3-step anodization and TiO2 NCs 
after sonication and centrifugation. Diameter and length of the synthesized TiO2 NCs are 
in the range of 70-90 nm and 1.0-1.5 µm, respectively. EDX results confirmed the 
presence of magnetic nanoparticles on or inside TiO2 NCs. Motion of the CT-Fe3O4@TiO2 
NCs was successfully controlled using external magnetic field. UV-vis results indicated 
that using external magnetic field to shake the CT-Fe3O4 @TiO2 NCs helps release of CT, 
which is hydrophobic drug from Fe3O4@TiO2 NCs. This project could be further 
developed for delivery of other therapeutic agents in cancer therapy. 

Keywords: Nanocylinder, Magnetic nanoparticles, Drug delivery, Camptothecin, Drug 
carriers 

72



 

CHEM-10  

A Study on the Manufacture and Efficiency of Dye Sensitized 
Solar Cells Based on Natural Dyes 

Dongin Kim, Youngshin Park, Minji Cho 
Korea Science Academy of KAIST, South Korea 

Supervisor: Chulhee Cho 
Email: waw21004@gmail.com 

Humanities have gained energy from fossil fuels such as oil, coal, and natural gas over 
the past 200 years. However, it is no longer possible to rely solely on fossil fuels. Fossil 
fuels are likely to run out soon, and carbon dioxide emissions from fossil fuels are also 
causing serious environmental pollution problems. As interest in eco-friendly and non-
depleting energy that can replace fossil fuels increases, renewable energy, especially 
solar power generation, is attracting attention. Currently, silicon semiconductors are the 
most widely used solar power generation panels, and in the process of producing them, 
a large amount of harmful chemicals are used, and it not only affects the depletion of 
silicon resources, but it is also very expensive. As a solution to this problem, dye-
sensitized solar cell is emerging. 

A dye-sensitized solar cell is a cell produced by receiving sunlight from dye molecules 
chemically adsorbed on the surface. Since the dye, which acts as electron transport 
instead of semiconductors, is coated on metal oxides, it is said that there is much less 
pollution in the manufacturing process than silicon semiconductor-based solar cells. It is 
also expected to maximize eco-friendliness by using natural dyes extracted from natural 
materials such as plants. However, the reality is that the efficiency of solar cells based 
on natural dyes is still very low. So this paper compares various dyes and find the most 
efficient natural dyes. In addition, by converting the electrolyte into a polymer 
electrolyte, it is intended to check whether thermal stability is actually increased and 
whether it can be applied in DSSCs. 

In this study, we select dyes known to produce high efficiency, and use them to 
manufacture dye-sensitized solar cells to compare and absorb efficiency and examine 
the relationship between wavelength bands and efficiency. In addition, in order to 
maximize efficiency, the difference in efficiency is compared by changing the carbon 
coating time. In addition, it is intended to examine whether the thermal stability is 
increased and whether it is applicable in terms of efficiency by converting the electrolyte 
used in the dye-sensitized solar cell into a polymer compound electrolyte. 

Keywords: DSSC, Eco-Friendly, Natural dye, Solar Power 
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Nathakorn Tamronganunsakul, Nattapong Thungprue, Manasanun 
Hongchukiat 
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Skin cancers are the most common cancer diagnosed globally, with the number of new 
cases increasing yearly. Computer-aided diagnosis using skin images has lately emerged 
as an approach for detecting melanoma stages before they spread. The goal of this study 
was to use transfer learning and semi-supervised transfer learning of a convolutional 
neural network method based on VGG-16 and VGG-19 to classify three stages of skin 
cancer which are solar lentigo (SL), lentigo maligna (LM), and lentigo maligna melanoma 
(LMM). Dermoscopic images were gathered from databases as labeled and unlabeled 
data and preprocessed using hair removal software and a data balancing method. Then, 
images were used to train models in ten experiments: supervised learning, supervised 
transfer learning, and semi-supervised transfer learning using VGG-16 and VGG-19 
models with and without augmentation. The findings show that supervised learning has 
a 0.47 accuracy. For VGG-16 and VGG-19 models, the accuracies improve to 0.72 and 
0.72 for supervised transfer learning, and 0.92 and 0.98 for semi-supervised transfer 
learning, respectively. However, unlike semi-supervised and transfer learning, 
augmentation decreases accuracies. In our study, the model using semi-supervised 
transfer learning based on VGG-19 provides the best prediction. 

Keywords: skin cancer, transfer learning, semi-supervised learning, VGG-19, VGG-16 
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Quick response (QR) codes are becoming a common occurrence in our daily lives. In 
many situations, QR codes are not posted on a single surface plane; The QR images as 
captured by camera are distorted. In this study, we attempt to address how to decode 
QR codes in such scenarios. It is based on a perspective transformation matrix (PTM), 
with the assistance of adaptive thresholding binarization. The mathematics used in the 
approach is clean and, according to experimental findings, the proposed method is 
successful in that it has helped many previous unsuccessful decoding attempts succeed. 

Keywords: QR code recognition, Finder pattern, Adaptive thresholding binarization, 
Convex hull, Perspective transformation 
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Cassava is one of the important industrial crops of Thailand. However, in each cassava 
cultivation, there will be a problem of disease outbreak in the plant which results in 
damage to the product. In addition, some diseases in cassava are similar and this may 
result in using inappropriate treatments by farmers. This paper presents an application 
for detecting cassava lesions to help farmers by using machine learning, one of artificial 
intelligence that focuses on using data and algorithms to learn for themselves, to help 
identify cassava diseases. The results showed that the application was able to detect 
cassava lesions. The highest accuracy was 0.92, and the recall of diseased cassava was 
0.94. 

Keywords: Cassava disease, Machine learning, Image classification 
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Coconut is one of Thailand's most important economic crops. In Thailand, young 
coconuts are classified as soft, medium, or hard, with only hard coconuts being 
exportable. By flicking the coconut, the maturity stage can be determined. However, this 
takes practice, and distinguishing between soft and hard coconuts is difficult. In this 
study, the orchard owner collected whole young coconut samples of the Nam Hom 
cultivar and classified them by maturity levels. The audio signals were extracted by 
tapping each of the 150 coconuts, yielding approximately 1350 audio data samples. The 
audio data samples are then processed using FTT and a logarithmic function to make the 
spectrogram. The performance of coconut maturity classification using spectrogram 
features was then evaluated using CNN architectures. Efficientnet B0 and Bettanet were 
found to have the most reliable performance among the architectures used to evaluate 
knocking sounds, with an average accuracy of 99 percent for Efficientnet B0 and 88 
percent for Bettanet. For EfficientNet B0, the average precision, recall, and F1 score are 
0.99, 0.99, and 0.99, respectively. Bettanet has average precision, recall, and F1 scores 
of 0.91, 0.88, and 0.87, respectively. Finally, the study used spectrograms to detect the 
maturity stage of coconuts rather than other commonly used plants that can use 
acoustic analysis to determine their state nondestructively. The method was proven to 
be 99 percent adaptable to the coconut using the Efficientnet B0 architecture. 

Keywords: Coconut, Deep learning, Sound processing, Spectrogram, Convolutional 
Neural Networks (CNN) 
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Pulmonary tuberculosis is an infectious disease caused by a bacterium called 
Mycobacterium tuberculosis, often known as M. tuberculosis or MTB, which spreads 
through airborne transmission. In Thailand, according to the Department of Disease 
Control. The Ministry of Health found that pulmonary tuberculosis is an infectious 
disease that still has outbreaks and has a large number of people infected. There are 2 
methods of pulmonary tuberculosis detection namely, Skin tuberculosis, which is rarely 
used, and Acid Fast Bacilli Smear Test from Sputum, for which this method is highly 
respected and reliable in Thailand. Done by staining and inspecting the sputum sample 
under the microscope which the positive test would stain the MTB pink. But due to the 
lacking number of microbes in a smear sample, there's a chance that MTB couldn’t be 
found in that particular area of the slide so the other areas must also be inspected to 
confirm the pulmonary tuberculosis infection, which makes the process longer so if 
there’s a solution to reduce the MTB inspection process, it would also make the whole 
AFB process more convenient for the physician. 

       In developing the M. tuberculosis detection system, first, create the Neural Network 
model by using Python and its library. Second, prepare the sputum datasets from a 
reliable source. Third, train the Neural Network model from the prepared dataset with 
the Yolov5 model, a CNN model that is suitable for training object detection. Finally, 
evaluate the accuracy of the trained model by testing 610 MTB detection results 
whether if they match with the actual results. As a result, the system can successfully 
detect MTBs in the sample slide. The system calculates a 0.969 F1 score based on 
accuracy. Additionally, the system's average detection time is 71.013 milliseconds. 

       In conclusion, the M. tuberculosis detection system can accurately detect MTBs in 
the images of the supplied sample slides. However, the developer is currently in the 
process of compiling additional M. tuberculosis datasets to build artificial intelligence 
systems through neural networks to produce accurate and accurate detection results of 
M. tuberculosis with acceptable tolerances of 0.05 percent. 

Keywords: Artificial Intelligence, Mycobacterium tuberculosis, Acid Fast Bacilli, Neural 
Network Model, Datasets 
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Water is very essential to all forms of life. When people explore an area or get lost in the 
forest, the first thing to look for in order to survive is a water source. When one looks 
for the habitat of wildlife, it is also necessary to find a source of running water. 
Therefore, we would like to create software that can identify flowing water from the 
vast amount of natural sounds that human ears cannot distinguish. The objective of this 
study is to train and test Artificial Intelligence to distinguish flowing water sounds from 
various natural sounds that human ears cannot perceive. In this research, the flowing 
water sound was used to train and test our Artificial Intelligence to identify the sound. 
In this method, the flowing water’s sound was converted into an audio watermark, an 
electronic identifier, which is unique and embedded in the sound signal. We would save 
the audio watermark and store it as a dataset for Artificial Intelligence training. Then, 
Artificial Intelligence will learn the pattern of the audio watermark. The accuracy of 
Artificial Intelligence can be measured by the ability to detect flowing water sounds. The 
result shows that the range that Artificial Intelligence can identify flowing water sounds 
is equal to or slightly greater than the human hearing range. The accuracy of Artificial 
Intelligence to detect flowing water sound is 62%. The further the source of the sound 
from the measuring point, the lower the accuracy rate of detecting the sound of flowing 
water in a natural ambiance. In conclusion, Artificial Intelligence can detect whether the 
desired sound is present in the input sound or not depending both on the number and 
quality of audio watermarks used in Artificial Intelligence training and the distance of 
the sound sources. The frequency of the sound wave is the same as the frequency of the 
source. However, the intensity of the sound gradually decreases when the distance from 
the sound increases. 

Keywords: Artificial Intelligence, Water Flow, Frequency of Sound, Audio Watermark 
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Oil and gas extraction is one of the essential businesses globally, since petroleum and 
natural gases, including wet gas, a liquid-based natural gas are necessary for people's 
lives. Wet gas pipeline systems often face internal corrosion problems leading to gas 
leakage, environmental pollution, and human fatalities. In addition, the wet gas pipeline 
system is usually installed underground or under the sea, making it difficult to maintain 
and resulting in high costs. In this project, the pipeline maintenance scheduling system 
has been developed by applying Reinforcement Learning, a type of Machine Learning 
widely and efficiently used in condition-based maintenance problems with a stochastic 
environment. A combination of Q-learning technique and epsilon-greedy policy had 
been utilized as the algorithm for the learning process. According to the results, the 
pipeline maintenance scheduling process from our developed system could prevent 
leakage and rupture during the experimental period, which was 40 years. It had 
significantly reduced the cost of periodic maintenance process, from 19,455.28 USD to 
8,463.60 USD per month. Furthermore, our pipeline maintenance schedule system can 
be developed to a greater extent, to be more ecologically friendly with environmental 
impact in mind. 

Keywords: wet gas pipeline, Reinforcement Learning, condition-based maintenance 
problems, Q-learning 
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A calculator is an essential instructional tool in the education system. It was used for 
checking the answer to the mathematics problem due to high calculating accuracy and 
making no errors like a human. However, most calculators still cannot show the solution 
process, which is very important for user learning. This paper aims to design and develop 
a calculator application that is able to display the solving process of the quadratic 
equation. The calculator uses the Figma platform to design and create the user interface 
and Thunkable combine with Google Sheets to create the application system.  The 
calculating system received the quadratic equation from the user then it solved the 
equation and generate the answer. Finally, it showed the solutions process in various 
ways to the user. Future studies will test this application program for solving quadratic 
equations in upper school. 

Keywords: Quadratic Equation, Calculator Application, Figma, Thunkable, Google 
Sheets 
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Supervisor: Khamphouth PHOMMASONE, Khamhong SIBOUNHEUANG 
Email: khamphouthp@gmail.com 

N.E.G is an invention that can generate electricity when vehicles pass without affecting 
the environment: it produces electricity without smoke, no fuel, no toxic chemicals and 
safe for traffic. 

Some road simulation information: 

- In simulation, energy can generate about 3.5 to 4 volts and solar cell can generate 3.5 
to 4.8 volts. 

- This technology is compatible with SDG 7 because it generates clean energy from a 
transport vehicle. 

This technology has the following working principles: 

- When the car passes, the pedal will push down, causing the mechanical system to turn 
over the engine, causing the engine to generate electricity. 

Keywords: energy 
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The Large Gong Circle is a big, ancient Thai musical percussion instrument. It surrounded 
by 16 gongs, made of softwood and metal that made it heavy. It is difficult to transport 
and very expensive. For this reason, the researchers have created an Electronic Large 
Gong Circle that uses plastics and Arduino board so that the sound is not distorted at 
low temperatures. The designed structure is strong and can be disassembled. When the 
Electronic large gong circle is hit, the Arduino board will activate the sound on the micro-
SD card and play on the speaker. The sound will be different by hitting the various gongs 
because there is a method to change the sound volume in relation to how the 
DFPlayerMini module is operated. 

The results showed that the Electronic Large Gong Circle with 9.2- kilogram weight is 
lighter than the actual Large Gong Circle with 35- kilogram weight. The Electronic Large 
Gong Circle response time in displaying the sound value was determined by the results 
of the sound test. The average performance delay value was 0.53 ± 0.02 seconds, which 
does not affect the feeling of the players and those who listen to the Electronic Large 
Gong Circle. Regards to the satisfaction of the users on Electronic Large Gong Circle, it is 
at a high level with a total average of 4.39 from 5. The findings of this project on the 
Electronic Large Gong Circle can be used practically, durable and more convenient to 
transport. 

 

Keywords: Large gong, Arduino Board, DFPlayerMini 
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Generally, earthquake detector is a sensor which detects the vibration of the motion of 
the ground and need to be active for all the time which consumes a lot of energy. Also, 
most of the data from the sensor that works around the clock is usually unnecessary. In 
this study, to fix the disadvantages of a common earthquake sensor, passive earthquake 
sensor which is a low-energy-consumption sensor is invented by applying a mechanical 
sensor instead of the electrical one and appending a threshold circuit to control the 
activation duration of the sensor. The mechanical sensor is invented by integrating the 
system of the damping harmonic motion with the system of elasto-magnetic composite 
and provides a signal in the form of electricity. For the threshold circuit, relay switch and 
Arduino Nano 33 IOT are the main composition of the circuit to control the threshold for 
the activation of the sensor. 

Keywords: Earthquake, Low energy consumption, Sensor 
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Corrosion of the metallic surface inside a wet gas transportation pipeline is a major 
problem in the oil and gas industry. Injection of corrosion inhibitor molecules at the 
bottom of the pipeline followed by their diffusion and adsorption to the metallic surface 
leads to decreasing contact area between the metallic surface and the corrosive species 
and hence reduces the corrosion rate. The adsorption stability of the inhibitor molecules 
on the metallic surface is the key to determining their inhibition effectiveness. It is 
mainly attributed to the interaction strength between the inhibitor molecules and 
metallic surface and shows differences in neutral and protonated or deprotonated 
forms. Four organic compounds with various sizes, geometries, and reactive groups, 
namely hexylamine, morpholine, pyrazine carboxamide, and 11-mercaptoundecanoic 
acid, which have been reported experimentally for their corrosion inhibition property 
for both the bottom and the top metallic surfaces, are investigated by computational 
chemistry using density functional theory (DFT) simulations. Their inhibition properties 
are compared using several parameters such as HOMO/LUMO energies, global softness, 
and fraction of electrons transferred to metallic atoms. The reactive sites are studied 
through Fukui function. The fraction of protonated/deprotonated molecules to non-
reactive molecules in water is determined by the acid dissociation constant, pKa, 
calculated over the thermodynamic cycle using Solvation Model Based on Density 
(SMD). Consideration of all these parameters suggests that pyrazine carboxamide may 
be the best potential candidate due to its highest reactivity and ability to donate 
electrons, with additional suitability for the top surface protection. 

Keywords: Corrosion inhibitor, DFT, pKa, SMD, Wet gas pipeline 
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Today the world is facing climate change from increasing greenhouse gases in the 
atmosphere. One of the causes is waste. Solid waste including aluminum and plastic can 
anaerobically decay in the landfill and generates methane whereas the combustion 
facilities can emission of nitrous oxide. Reducing the trash and recyclable waste sorting 
may address the problems. This paper aims to build and test a waste automatic sorting 
bin cover using Arduino Microcontroller and Nudge theory designing concept. Arduino 
received values from the Ultrasonic and Inductive proximity sensors.  These values are 
used to define the type of waste before commanding the servo to turn and categorize 
the solid junk. Using the Nudge theory in design the bin cover attracts people’s 
attention, especially the kids. The experimental results showed that the bin cover 
successfully sorts the aluminum and plastic solid waste. The bin with Nudge theory 
design cover draws kids’ attention to use instead of a normal one. 

Keywords: Waste Sorting, Arduino Microcontroller, Nudge Theory, Automation 
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Textile dyeing is an important business that can generate income in communities. 
However, it also causes environmental problems. Also, monk’s robe dyeing of 
community enterprise. They usually uses synthetic dyes from the reactive group, which 
are contain lead compounds and difficult to treat. Therefore, we combined sponge 
rubber with tamarind seed pulp to solve this problem. We began by studying the 
appropriate amount of tamarind seed pulp and the factors affecting adsorption. The 
results showed that the highest dye and lead adsorption capacity was achieved with 9 
phr of tamarind seed pulp, a wastewater pH value of 5, and a concentration of 400 mg 
of dye per Liter. The contact time varied with adsorption capacity and the adsorption 
began to reach a balanced point at 48 hours. In addition, the wastewater after 
adsorption has an ADMI color, and the lead concentration passes the industrial effluent 
standards B.E. 2560. Finally, according to the kinetics and isotherm studies, the results 
were in accordance with the pseudo-second order kinetic model and the Langmuir 
isotherm. This indicates that this adsorption mechanism is formed by chemical forces 
and has single layer adsorption. Our sponge rubber is a low cost and environmentally 
friendly adsorbent for adsorbing dye and lead in wastewater from the community. 

Keywords: sponge rubber, tamarind seed pulp, adsorption, dye, lead 
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Fish is a common staple in Filipino households and is an important protein source for 
human health. However, toxic metals from natural or anthropogenic sources can 
contaminate fish. This study aimed to determine the heavy metal levels of cadmium 
(Cd), nickel (Ni), cobalt (Co), lead (Pb), and chromium (Cr) in fish sampled from public 
markets. These samples were separated into flesh (dorsal area) and guts, weighed, and 
oven-dried; then processed using a wet acid digestion method. Levels of metals from six 
fish species were analyzed through Microwave Plasma-Atomic Emission Spectroscopy. 
These concentration values were converted to Target Hazard Quotient (THQ) and Hazard 
Index (HI) to find if the levels are within safety levels (i.e., index < 1.0). High 
concentrations of Ni (2.8 mg/kg) and Pb (0.86 mg/kg) were found in a local tuna 
(turingan). In most species, Ni and Pb exceeded permissible limits set by the World 
Health Organization (WHO) and the Food and Agriculture Organization (FAO). THQ and 
HI values in most fish flesh samples were <1.0, indicating safety as a food source. 
However, HI for flesh from turingan was close to 1; and that from gut extracts of 
galunggong and matambaka exceeded 1.0. This indicates possible contamination at 
levels which are not safe for human consumption. Metals when bioaccumulated across 
time pose health hazards and even death to consumers. This study may serve as baseline 
information for further research done on food security and environmental health and 
may be expanded to include other seafood items and other markets. 

Keywords: heavy metals, fish, THQ, HI, Tacloban City 
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Nowadays, environmental pollution in cities is a big problem. The main causes of 
pollution are industrial emissions and car exhausts. It means that knowing indicators, 
which shows the deterioration of ecological status is quite relevant. Plants are very 
sensitive to the impacts of harmful substances and they react quite quickly even to low 
concentrations of pollution. Coniferous trees are convenient bioindicators because they 
can accumulate harmful substances from the atmosphere for a long time. As the object 
of our project, we have chosen a Pinus sylvestris L. which is quite common in our region. 
We believe that there is an inverse relationship between the biochemical and 
morphological integrity of pine needles and the contamination of the place where the 
pine grows. For our research, we took samples from three locations: an industrial zone 
(not far from the city), a city and a forest (on the opposite side of the industrial zone). 
The morphological characteristics of the needles as the evidence of physiological 
disturbances leading to clatter and necrosis were studied. Analysis of data from the area 
near the plant showed more significant necrosis and chlorosis comparatively to the city 
and the forest. This demonstrates the high level of air pollution in the industrial zone. 
Biochemical analysis of the state of the antioxidant system of plants was also used in our 
project, because it is an important indicator of plant tissues protection from the negative 
effect of the environment. We measured the content of ascorbic acid in the samples of 
needles taken from each location. The concentration of ascorbic acid in conifers from 
the industrial zone is reduced, compared to other two zones. Our results show the 
effectiveness of using Pinus sylvestris L. for further environmental monitoring both in 
our city and in other territories. 

Keywords: Pinus sylvestris L., bioindication, antioxidant system, pollution, ecological 
status 
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Glutinous rice husk, an abundant agricultural biowaste in Thailand, was pretreated with 
high energy electron beam irradiation (EBI) at doses of 500 kGy, 1000 kGy, and 1500 kGy 
prior to fabrication into biochar by carbonization at 500 °C under a nitrogen atmosphere. 
The biochar was then treated with KOH, and subsequently heated at 800 °C to afford 
activated carbon (GAC). The physical, chemical, and electrochemical properties of the 
as-received biochar (GB) and activated carbon (GAC) were compared. The EBI influences 
the degree of structural disorder in GB, with the ID/IG ratio (as indicated by Raman 
spectroscopy) rising from 0.622 to 0.637 with increased dose. SEM images confirmed 
that biochar irradiated with 1500 kGy (GB-1500) has the highest porosity compared to 
other samples. The electrochemical properties of GB and GAC, as measured in 3M H₂SO₄ 
using a three-electrode system, indicated that EBI affects the electrochemical 
performance of the material. The specific capacitance of GB-1500 (6.15 F g⁻¹ at 0.05 A 
g⁻¹) is higher than that of biochar without EBI pretreatment, and the improved 
performance of the former is potentially due to the formation of structural defects on 
irradiation which enhance the electronic conductivity of the material. Specific 
capacitance values of GAC were much higher than those of GB, with capacitance values 
of GAC decreasing as the EBI dose was increased. 

Keywords: Rice Husk, Electron Beam Irradiation, Biochar, Activated Carbon, 
Supercapacitor 
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Due to its high photoactivity and high photostability, TiO₂ is commonly used in photocatalysis 
reactions, such as the production of hydrogen through photodehydrogenation of 
ethanol or organic dye pollutant degradation. However, this material suffers from a high 
bandgap value of 3.2 eV which limits the excitation energy to UV irradiation. Cu₂O can 
be used to bridge the energy used by promoting charge carriers due to its low bandgap 
energy which lies in the visible light region. To investigate the interfacial mechanism of 
the TiO₂-Cu₂O heterojunction in methylene blue degradation, we designed a systematic 
photocatalytic system composed of Cu₂O nanocubes which forms a uniform layer on 
TiO₂ thin film using Langmuir-Blodgett deposition method. The surface coverage of the 
nanoparticles was varied to study the effect of the interface between TiO₂ and Cu₂O. 
The kinetic results showed a monotonic increase in reaction rate at first, then the rate 
reaches a maximum at an intrinsic coverage. The rate, however, drops at higher 
coverage densities. This can be explained by the suppression of available TiO₂-Cu₂O 
interface sites at upper and lower coverage limits of Cu₂O on TiO₂. This work represents 
a method of assembling a novel system of Cu₂O nanoparticles on planar TiO₂ support 
films using the Langmuir-Blodgett Method, allowing for the direct nanoscale correlation 
of the photocatalyst’s morphology with the observed photocatalytic activity. 

Keywords: Nanoscale Photocatalyst, Fenton-based reaction, TiO₂-Cu₂O heterogeneous 
structure, Langmuir-Blodgett Deposition, Well-controlled nanoscale system 
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Adding impurities for depressing melting points is commonly used nowadays, antifreeze 
proteins are added into lakes to inhibit the formation of ice crystals and ethylene glycol 
is introduced into water as car coolants. In high-latitude regions, heavy snow is serious 
and disrupts traffic. Adding salt is one of the resolving methods. The phenomenon of 
melting point depression can be widely seen in nature and human society. Moreover, 
there is not a large amount of research on mathematical models of the phenomenon 
other than Eutectic Calculation which is based on Gibbs free energy, and the data 
required may not be readily available. Therefore, this study aims to correlate the 
solubility of impurities in different mixtures to the melting point of the mixture which is 
simpler as the solubility of substances could be easily found by experiments. The 
optimization of salt for melting ice was used as a starter to investigate the effect. Cations 
and anions are formed on the surface of snow when salt is added. Water molecules gain 
potential energy when salt becomes hydrated and releases heat. Therefore, snow can 
melt at a lower temperature. It was hypothesized that salts with higher solubility in 
water melt snow more efficiently. This is related to the stoichiometry of the above 
exothermic process. In this study, different amounts of 4 types of common salts (e.g. 
NaCl and CaCl₂), were dissolved in water. They were cooled to -13 °C and warmed under 
constant ambient temperature. Temperature-time graphs were plotted. The second 
derivative is calculated for each Temperature-time plot and the points of inflection were 
defined as their melting points. Like using salt with higher solubility in water, solutions 
with higher concentrations of impurities showed the same effect. Results from this study 
echoed the results from research on melting point depression in agricultural soils using 
permittivity and temperature measurements (R. Pardo Lara, 2020). The correlation 
between melting point and solubility shall be a powerful tool for the industrial sector in 
producing products that are sensitive to a melting point like fuses as the time of doing 
trial-and-error can be shortened. 

Keywords: salt, melting point depression, solubility, Eutectic Calculation, enthalpy, 
entropy 
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The Modeling of Holes Pattern on the Pipe by Helix Equation 
to Reduce Moisture for Extending Paddy Storability 

Phitchaya Khampeera, Sajeerat Aunwattanatham, Sirawich Boobpha 
Princess Chulabhorn Science High School Phetchaburi, Thailand 

Supervisor: Sonruedee Srisawat, Manas Sittichoktham 
Email: phitchaya.aun@pccphet.ac.th 

Rice is the most important food crop in the world.  The problem that farmers have to 
face is the falling of prices of rice. One factor that cause the prices to fall is the high 
moisture of the rice paddy. It will cause the rice to deteriorate faster. Farmers usually 
reduce the moisture by drying the rice in the sun; at the field or on the road, but this 
isn’t the best way. The heat from the sun does not penetrate the rice evenly. This way 
requires a lot of space and workers. Another way to reduce the moisture is to use a dryer 
machine. However, this machine has a high cost. Some groups of farmers are unable to 
afford this technique. Without a drying method, rice is sold at a lower cost and lower 
quality. 

Nonetheless, in engineering there are drainage pipes that can be used to reduce 
humidity in the soil before construction and it can be explained by Bernoulli’s 
principle. Therefore, we modeled the holes on the pipe follow the curve from helix 
equation to reduce the moisture content in the rice paddy and to find the best 
pattern of holes by using Helix equation for extending the age of rice. The 
experiment showed that the pipe which holes patterns follow a 30° helix curve can 
decrease the moisture in a rice paddy the most.  The equation of 30° helix curve 
is  𝑎𝑎 =  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ((3 𝑠𝑠𝑠𝑠𝑠𝑠(𝑡𝑡),3 𝑐𝑐𝑐𝑐𝑠𝑠(𝑡𝑡),1.728 𝑡𝑡), 𝑡𝑡, 0, ((50)/ (1.728))).  The average velocity in 
pipe with helix 30° holes pattern that we got was 2.1377925 𝑚𝑚/𝑠𝑠. Average flow 
rate in the pipe was 0.0050692 𝑚𝑚3/𝑠𝑠. The equation between dehumidification 
duration and the moisture in paddy that have decreased is ∆𝑚𝑚 = −32.6592𝑄𝑄3𝑡𝑡3 +
2.592𝑄𝑄2𝑡𝑡2 + 3.96𝑄𝑄𝑡𝑡 − 0.0216. Moreover, to make the pattern of holes on the pipes 
easier to drill, we created a mathematical pattern from dots on unfolded shape. 
The equation was 𝐷𝐷 = 2𝜋𝜋𝜋𝜋

2
− 4.33𝑠𝑠 − [−1.95 − 6.28(𝐶𝐶 − 1) − 4.33] �𝑛𝑛+1

𝜋𝜋+1
�   (Where 𝐷𝐷 

refers to distance from the edge of unfold picture of the pipe to each dot on helix 
curve, 𝐶𝐶 refers to the radius of the pipe, 𝑠𝑠 refers to the order of the considered dot 
from the bottom.) 

Keywords: Paddy, Moisture, Extending the storability of paddy, Pipe, Helix 
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Designing the Fair 24-Team Sport Tournament 

Poonyapat Chantranives, Jeerawat Poonbundasin, Aksadech Limsuttipong 
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Supervisor: Guntaphon Tassanasophon 
Email: 00427@kvis.ac.th 

 

We invent an alternative format for the group stage of sports tournaments, by including 
some additional steps in the group stage. The main benefit of our formats is that it makes 
the group stage fairer by making each group contain high, medium, and low-rank teams. 
This method also increases the chance of teams that have better quality can access the 
knockout tournament. As a result, a funnier tournament would attract more people and 
media attention. We illustrate how this alternative way would work for the round of 24 
of the UEFA Champions League group stage, the most popular soccer club competition 
in the world.  

 

Keywords: Sport, Tournament, Group Stage, Competition, UEFA 
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Shuffling and Dealing the Cards for Game of Hearts Fairly 

Phakin Chonglerkngam, Tonnam Promin 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Guntaphon Tassanasophon 
Email: 00409@kvis.ac.th 

The initial goal our project is to minimize the time used in the process of shuffling and 
dealing cards. Primarily we are trying to lessen number of riffle shuffles needed to make 
a random set of cards for each player in a game of hearts. While vaious past researches 
were done on riffle shuffling to for the most time efficient process, our research focuses 
on a specific starting deck from the Game of Hearts. To begin with, we re-modeled an 
adapted method: created by generating all possible cases of each number of cards in 
each suites a player gets. Consequently, we analyze the results with the chi-square 
goodness of fit. The results came out in a positive trend. The method allowed us to keep 
our attention on the starting deck distributed into different cases so we could keep track 
of the card's orders in the deck while each shuffle passes. In conclusion, 5 is the 
minimum number of riffle shuffles needed for the deck’s randomization after we finish 
it. 

Keywords: riffle shuffles , randomness, game of hearts, chi-square, total distance, 
starting deck 
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Geometrical Properties of the Leaf Apex and Its Effect on 
Water Drainage Ability 

Rachanonphos Thananonthasawat, Apisara Comchiang, Chayanant Sandee 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Pat Vatiwutipong, Pimsiri Danphitsanuparn 
Email: 00424@kvis.ac.th 

Efficient water drainage from leaves is vital for plants that grow in high rainfall areas. 
Such plants adapt their leaves to survive, and the drip tip, an elongated leaf apex, is an 
example of plant adaptation to enable water removal from leaf surfaces. The drip tip 
helps plants drain water from the leaf surface, to prevent leaf damage. This study 
focuses on the relationship between leaf apex shape and water drainage ability. 
Lagerstroemia sp. (Yang) leaves, each having different apex shapes, were collected and 
flattened by using a heated plant press. The volume of water retained by the leaves was 
measured, and this data was correlated with leaf apex shape. Apex shape was 
determined through analysis of drip tip images, with the data used for derivation of new 
angle measurement and mathematical models for drip tip curve fitting, resulting in an 
equation to describe the shape of the leaf apex. The different leaf apex shapes affected 
water drainage ability. Following the previous study, the narrower angle had a higher 
water drainage ability. The results showed a better correlation between the water 
drainage ability and our proposed angle measurement method compared to the 
previous methods. And the correlation between the water drainage ability and the 
model parameters is strong with the adjusted R-Square of 0.7865. 

Keywords: Mathematical Modeling, Leaf apex shape, drip tip, Water drainage 
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Economic and Exchange Rate between Reality World and 
Virtual World 

Tanwong Pattamamongkolchai, Pusit Pornpanitphan 
Kamnoetvidya Science Academy, Thailand 

Supervisor: Atiratch Laoharenoo 
Email: 00383@kvis.ac.th 

Online games are very interesting because online games are one of the big industries in 
the world, and online games are creating a world in that world where there have 
economic, trading, and control of the balance of resources. Therefore, online gaming is 
the goal of the authors interested in researching the exchange of real-world money and 
a game world that is comparable to a virtual one. For the study of exchanging real 
money, we have to study a mathematical model to describe and correlate things in the 
virtual world that results in the exchange rates between virtual-money and the real- 
money that we use. We can compare online games environment as a country where we 
will be able to find correlations and factors that are standard, but in our virtual world or 
online games there is a rarity is one of the variables that we need to consider. For all of 
the above reasons, the authors saw the possibility to create a mathematical model to 
predict the exchange rate of our virtual and real-world currencies in order to be able to 
do so for a long time. Calculate the exchange rate of virtual money and our real-world 
currency, and since the variables of virtual currency are not as large as our real world. 

Keywords: Online games, Virtual world, Rarity, Economic 
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Development of UV-Protection Roofing Tile from N-GQDs for 
Rubber Drying Chambers 

Siriya Mektavepong, Wallapha Phatrabuddhikul 
Princess Chulabhorn Science High School Pathumthani, Thailand 

Supervisor: Khunthong Klaythong, Asst. Prof. Voranuch Thongpool 
Email: siriya911@gmail.com 

Improved methods of processing latex into rubber sheets will improve the incomes of 
small rubber producers. There are two ways in which latex can be processed into rubber 
sheets: fumigation and solar incubation. The fumigation method is expensive and 
produces pollution, but solar incubation can cause dark, sticky rubber sheets due to UV 
radiation, which reduces their value. (Aguele, 2015) A low-cost and environmentally-
friendly solution to this problem was investigated here.  A UV-protective roofing panel 
made using Nitrogen-doped Graphene Quantum Dots (N-GQDs) was developed and 
tested. N-GQDs were made using the hydrothermal process for 2 and 4 hours (T2 and 
T4) and the solvothermal process for 4, 6, and 8 hours (TS4, TS6, and TS8). It was found 
that all types of N-GQDs absorbed light in the UV range, with T4 showing the greatest 
absorption. T4 had the greatest Fluorescent Intensity (FL) value, emitting blue light, 
while for the solvothermal method TS6 had the highest FL value, emitting red light. T4 
and TS6 were chosen for further testing, and were applied to a clear roofing tile. After 
installing the roof on the chamber, the temperature inside was higher than outside. Then 
we measured the roof's UV protection efficiency, which was 93.27%. The average 
temperature was 45⁰C, which is the temperature for drying rubber sheets. Due to the 
roof’s capability to absorb UV radiation and heat the chamber, our N-GQDs roof has a 
great ability to produce higher-quality rubber sheets. 

Keywords: rubber sheet, drying chamber, N-GQDs roof, UV-protection 
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Effect of the Planetary Magnetic Field on the Shape of Gas 
Giants’ Polygons Based on Fluid Instabilities Principle 
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Supervisor: Parinya Sirimachan, Sarun Nounjeen 
Email: jinjuta_p@kvis.ac.th 

In a region close to Jupiter and Saturn's poles, massive cyclones reorganize themselves 
to create a polygonal pattern. We hypothesized that the formation of the polygonal 
pattern from the cyclones may have resulted from the Lorentz force of both planets’ 
magnetic fields due to an appearance of ionized hydrogen and helium gas in their 
atmospheres and the phenomenon's position located near the poles. In addition, fluid 
instabilities concepts and Coriolis force can be used to describe how gases flow through 
the atmosphere. Thus, to construct a simulation based on the flow of gases in the 
atmospheres of both planets, the Navier-Stokes equation was modified concerning a 
polar coordinate and combined with the influence of the Lorentz force. Initially, the 
magnetic field's intensity was varied in the Rossby wave simulation to examine 
atmospheric behaviors and vortex characteristics. The simulation's results were 
matched with those of a laboratory experiment in which a magnetic field was used to 
drive the flow of ions in a rotating tank comprising ionized salts to mimic Jupiter and 
Saturn’s atmospheres. According to the observations, the size and location of vortexes 
appeared to be influenced by the strength of the magnetic field. The vortexes moved 
toward the center and shrank in size as the magnetic field's density increased. 
Additionally, due to the fluid's instability, the number of vortexes gradually decreased 
over time. These two aspects fit the atmospheric occurrence and could further explain 
and predict how the atmospheres of Jupiter and Saturn will behave. 

Keywords: Rossby wave, Magnetic field, Jupiter, Saturn, Cyclones, Fluid instabilities 
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Research of Energy Spectra and Spin Structure of Boundary 
States in Topological Insulators Using Numerical Modeling 

Lev Rymarev 
Alferov Lyceum Physical-Technical High School of Saint Petersburg Academic 
University, Russia 

Supervisor: Igor Rozhansky 
Email: Leolewka@gmail.com 

Topological insulators are a special type of materials, insulating in the bulk but 
supporting conducting states at the surface. Besides, in these materials there is a strong 
coupling between the momentum and the spin of the conducting electrons (spin-
momentum locking) due to a strong spin-orbit coupling present in the material. These 
properties make the topological insulator very promising for spintronics applications. 
Spintronics or spin electronics focuses on utilizing electron spin instead of electrical 
charge for information processing and storage. Strong spin-momentum locking allows 
for stability and control of the edge or surface conducting states of the topological 
insulators. This allows us to create devices useful in everyday life using the principles of 
quantum mechanics. For example, the company Eversin technologies produces data 
carriers using Spin-Transfer Torque MRAM (STT-MRAM) technology. 

The purpose of my research was to research these surface states theoretically and 
numerically. Solutions of a few problems that were already solved analytically were 
generalized using numerical simulation. Also some problems with different topological 
insulator sample geometry were solved. In this research the topological insulator was 
described by modified Dirac Hamiltonian and BHZ Hamiltonian (Bernevig, Hughes, 
Zhang). These Hamiltonians serve well to describe some materials and heterostructures 
such as BiSe/BiTe, HdTe/CdTe, InAs/GaSb, Ge/GaAs. Energy spectra and spin structure 
of the surface states were obtained for different geometries. In particular, the effect of 
tunnel coupling of the states at the nearby surfaces has been investigated for a thin 
sample (boundary positions that appear in topological insulators of a finite width as a 
result of combination of boundary positions). Moreover, a heterostructure (topological 
insulator - normal insulator - topological insulator) was studied in detail for the first time. 

Keywords: Tunnel coupling, Spin structure, Topological insulators 
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Action Potentials (APs) are electrical signals associated with rapid response. Studies have 
found that in plants, action potentiation occurs through ion exchange between phloem 
and neighboring cells in response to various stimuli such as watering, light exposure, 
fertilization of flowering plants, and dehydration. APs are associated with reducing 
water loss, such as the closure of the stomata, and increasing the water absorption rate. 
Particularly, microelectrodes (MEs) are used for measuring APs. They consist of glasses 
with fine tips filled with potassium chloride solution, connected to Ag/AgCl wires, which 
connect to the multimeter to measure APs. However, microelectrodes are quite 
expensive. Thus, this study aims to study simple glass-MEs manufacturing processes 
with low cost as an alternative to studying action potential in plants. In this study, we 
built a glass capillary puller to fabricate microelectrodes with fine tip size, developed an 
amplifying circuit, and used microelectrode to measure APs. In addition, our glass 
capillary puller achieved a glass tip diameter resolution of up to 70 µm, allowing APs 
measurement in large cells. The amplifying circuit performed an amplification of the 
potential difference with a magnitude of 8.2, following the voltage divider principle. APs 
measurement using MEs followed the Nernst equation. In conclusion, the simple glass-
MEs fabrication method reduced the budget for studying plant electrophysiology. This 
study paves the way for studying electrophysiology and might develop as an agricultural 
innovation to monitor crops’ conditions. 

Keywords: Action potential, Microelectrode, Plant electrophysiology 
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This study aims to find an equation of motion that can describe the flipping motion of 
the pill millipede (Zephronia siamensis Hirst). From observation, the flipping motion can 
be characterized into four types. Moreover, the pill millipede's shell curve that contacts 
the flat surface while flipping can be described as a form of the hyperbolic cosine 
function. Therefore, the equation of motion of flipping can be derived. From the 
geometry of the cross-section of the pill millipede, an angle between the vertical axis 
and the symmetry axis, a critical angle that allows it to flip, was obtained. Moreover, the 
maximum angle, the angle between its symmetry axis to the last point that hyperbolic 
cosine is fitted to the shell's curve, could be defined. We have found that the critical 
angle must be smaller than the maximum angle to provide a successful flipping with a 
minimal initial velocity. The equation of motion of flipping has been solved and tested 
by plotting the flipping angle as a function of time compared to the flipping angle from 
observation. 

Keywords: Pill millipede, Flipping dynamics, Zephronia siamensis Hirst 

114



 

PHYS-06  

The Development of Coulomb’s Torsion Balance Experiment 
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French scientist Charles-Augustin de Coulomb (1736–1806) is credited with discovering 
Coulomb's law through an investigation of torsion balancing. We will rework the torsion 
balancing experiment for this project in order to demonstrate it precisely in Thailand's 
high humidity environment. An acrylic box with a silica gel desiccant inside has been 
chosen to contain the torsion balance at a relative humidity of under 24% at 20°C in 
order to construct a torsion balance demonstration that performs effectively in the high 
humidity climate of Thailand. Despite several challenges, it has been shown that the 
acrylic box does a good task of keeping low relative humidity levels inside. The torsion 
balance demonstration was able to fairly effectively illustrate the interaction between 
metallic spheres with identical charges, displaying a linear correlation between the laser 
position and the inverse of the distance between the two metallic spheres squared, with 
R² values of 0.8901 for negative-negative interaction and 0.9339 for positive-positive 
interaction. 

Keywords: Coulomb’s law, Torsion balance, Relative humidity 
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Computational Study of the Active Sites of Aromatic Derivative 
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The aromatic ring is a part of the beneficial molecules such as Methylphenidate, 
Favipiravir, Paracetamol, etc. The understanding of the reactivity of aromatic rings on 
the molecule will be the pathway to better synthesis and drug efficiency since aromatic 
molecules have mild reactivity. There are three major types of reactions in the aromatic 
ring. Firstly, nucleophilic aromatic substitution (𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) is the substitution of 
nucleophiles. Secondly, electrophilic aromatic substitution (𝑆𝑆𝑆𝑆2𝑆𝑆𝑆𝑆) is the substitution 
of electrophiles. Lastly, the radical reaction is three steps reaction. Those three steps are 
called “Initiation, propagation, and termination”. Those reactions have different 
reactivity for the different molecules. For example, aniline which has an amino group( 
donor group) will have higher activity than benzoic acid. This effect can be explained by 
the stability of the intermediate, activation energy, and driving force but there are still 
better ways to observe this. Those methods were stimulated by Orca5. Orca5 is a 
freeware for simulation. We used Orca5 to study HOMO-LUMO, Fukui function, Mulliken 
atomic charges, etc. The information that we gain can be used to give us an 
approximation of activation, active site, the partial charge of the atom, etc. You will see 
some analysis and information about drug derivatives, benzene derivatives, polycyclic 
aromatic hydrocarbons, etc( N-base, Caffeine, and heterocyclic) 

Keywords: Simulation, Aromatic ring, Reactivity, active site 
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A water rocket is a type of model rocket using water as its reaction mass. The water is 
forced out by a pressurized gas, typically compressed air. Like all rocket engines, it 
operates on the principle of Newton’s third law of motion. Water rocket hobbyists 
typically use one or more plastic soft drink bottle as the rocket’s pressure vessel. A 
variety of designs are possible including multi-stage rockets. Water rockets are also 
custom-built from composite materials to achieve world record altitudes. 

Keywords: Pressure, weight, aerodynamic, gravitational 
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A hydraulic magic road is systems work by using pressurised fluid to power an engine. 
These hydraulic presses put pressure on a small amount of fluid in order to generate a 
large amount of power. Here's a basic idea of a hydraulic system: water in a contained 
system has pressure put on it from one side. Hydraulics are useful in life because 
construction machines like cranes, forklifts, jacks, pumps, all use hydraulics to lift and 
lower objects. For example, the hydraulic magic road helps cars get from one level to 
another level by liquid pressure. This product is also entertaining to kids ages 6 and up 
because of its colours and the way of how the road moves up and down. This product is 
also inspiring because it can help young inventors to create designs in which that can 
help their society. We see hydraulic in use every day, although most people don’t realise 
it. Here are a few examples of how this system is put into use on a daily basis: Car most 
important use of hydraulic in cars is in hydraulic braking systems. These systems use 
brake fluid to transfer pressure onto a braking pad, which then presses onto the axel 
and stops the vehicle from moving. 
Forklifts hydraulics are used in forklifts to lift the load-bearing prongs up off the ground 
and hold the load in the air while the forklift moves. In conclusion hydraulic equipment 
is most often used to lift or move heavy loads since it’s fairly low-cost but can generate 
a lot of power. 

Keywords: Hydraulic, Cardboard, Wooden, skewers, Syringe 
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Mitigating the impact of socioeconomic disadvantage on 
progression to university in the UK 

Vice Principal Daniel Chapman 

Camborne Science and International Academy, Cranberry Road, Camborne, Cornwall, 
TR14 7PP, the United Kingdom 

chapmand@cambornescience.co.uk 

 

Abstract 
 
Camborne Science and International Academy (CSIA) serves one of the most deprived 
areas of the UK, ranked in the top 10% of neighbourhoods for socioeconomic 
disadvantage according to the UK government’s Indices of Multiple Deprivation 
analysis in 2019. In this context CSIA achieves exceptional outcomes with a high 
proportion of students attending top universities, including those from disadvantaged 
backgrounds. This talk will explore the impact on students of growing up in a deprived 
area and what CSIA does to mitigate against this so that all students, regardless of their 
background, can reach their potential. 
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Drawing, Modelling and Engaging to Learn 

Saengdao Philavane 

Queensland Academy for Science Mathematics and Technology, Australia  

sxphi6@eq.edu.au 

Abstract 
 
“When learners sketch actively, potentially beneficial cognitive processes include 
activation of prior knowledge, increased attention, and better subsequent recall as 
new information is integrated into long-term memory” (Ainsworth & Scheiter, 2021). 
Creating drawings and models or other manipulatives has been shown to actively 
engage students, which then aids in their understanding of scientific concepts that 
they may not have understood from just looking at an already drawn diagram. Dinah 
Zike, M.Ed. based in the United States, pioneered the development and 
implementation of three-dimensional, kinesthetic teaching aids called Foldables, 
which can be used for any subject. Some of the Foldables that have been created for 
Biology will be shared, including a Heart Foldable, along with some engaging and 
effective drawings.  
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Using Computer Programming to Create Varied Exercises in 
Discrete Mathematics and Compute their Answers 
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siraprapa.raw@mwit.ac.th 

Abstract 
 
In teaching talented students, we rather emphasize the students’ approach, not just the 
answer of a specific question. Computer programming can be used to calculate large 
numbers, count and test thousands of cases to find the right answer for a mathematical 
problem. With the aid of programming, a teacher can create various and distinct 
exercises with prepared solutions for the class by varying some numbers appearing 
in a problem. Although each problem might require different treatment from the 
student, the computer will do the task to check the answer for every problem. The 
variety of questions will improve students’ solving skills and lead to discussions on 
individual strategies. 

Keywords: Discrete Mathematics, Computer Programming, Python 
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Abstract 
 
Darunsikkhalai School implements a project-based learning model. This approach is based on 
student-centered which emphasizes practical and applying knowledge to the development of 
society. This paper describes a management process in the engineering house class (EHC). 
The management consists of six processes. (1) Data collection; at the end of the semester, a 
teacher will collect information from students to determine what they want to learn next 
semester. (2) Topic Selection; the teacher summarizes activity trends, selects one topic as a 
learning theme, and discovers a suitable place for learning. (3) Survey; the teacher surveys 
the area and seeks experts who specialize in those skills. (4) Implementation; the teacher 
informs students about the learning topics and provides a weekly learning plan. (5) Reflection; 
students reflect on what they have learned from the activities. (6) Follow-up; a teacher follows 
up with people who have benefited from the student’s work after a period of time. The six-
process model was conducted at the end of the third semester of the 2021 academic year. The 
learning needs data were collected from 17 students. The results showed that students are 
interested in camping for 2-3 nights, volunteering to develop a school on the mountain, and 
woodwork. Therefore, the teacher designed activities about carpentry. Students were taken to 
the Faculty of Architecture and Design of King Mongkut's University of Technology North 
Bangkok to learn the fundamental of using hand tools and making furniture from wood. 
Further, Wat Khao Kai Chae School in Ratchaburi province was used as a classroom for 
activities. A needs survey was conducted regarding this school. The results showed that there 
were four activities, i.e., a proverb sign, a glass and toothbrush shelf, playground repairing, 
and workshop activities required to complete. Therefore, a camp was set up and designed 
within six weeks from the beginning of the semester. After completing camping, students 
want to go back to develop in other areas and create workshops to improve their English skills. 
Eventually, following up with the teachers and students in the above school was conducted to 
discover the perception regarding things the EHC made. 

Keywords: Volunteer Camp, Classroom Environment, Classroom Management, Class 
Design, Engineering Classroom 
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Abstract 
 
Having focused on well-rounded characteristics of students in the Kamnoetvidya Science 
Academy (KVIS), our curriculum is a mixture of academic excellence and good 
physical/mental health. Therefore, to reach the goal. We created “Muay Thai Club” as 
an extracurricular activity for students.  

In our club, we integrate the theory-related and physical activities: history of Muay Thai, 
the muscular system, and the Muay Thai as self-defense. Students will develop the 
understanding of Muay Thai and firsthand experience with Muay Thai specialist as well 
as the workout session that will increase cardio and muscle strength. Then, students will 
learn the “Art of Eight Limbs” which includes fists, elbows, feet, and knees. 

As high school teachers, we also aware that Muay Thai is beneficial as a self-defense 
system to prepare student for a threat in real life situation. The club provides an 
opportunity for student to immerse in Muay Thai tradition and activities. For the teacher 
sharing session, we hope to share our experience and usage of Muay Thai as an 
instrument that develop student body and mind. 

Last but not least, we will demonstrate the use of elbows as a form of self-defense. After 
the presentation session, we will simulate the Muay Thai classroom model and would 
like to invite the participants in the Teacher Sharing to have a hands-on experience and 
to learn Muay Thai’s elbow. 

Keywords: Muay Thai, Self-Defense, Sport, Extracurricular activity 
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