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PRINCIPAL’S MESSAGE
What can we learn from the past to change the future?
Looking to the past allows us to reflect on how events and discoveries shape global and local relationships between
communities, people and the environment, critique what has worked or hasn’t and evaluate how effective decisions
have been. By being reflective and curious we can creatively, collaboratively, and optimistically plan for a shared
preferred future. The ASMS International Science Fair is a week of opportunities for students from across the globe
to reflect on, plan for, and discover their preferred futures through the lenses of Science and Mathematics and
develop friendships as the basis of future cooperation.
This is our 18th International Science Fair, and I would like to welcome all schools who are participating from
Australia, Japan, the Netherlands, Singapore, Thailand, and Canada. We have 34 students with 6 teachers
participating online, 17 students with 7 teachers visiting the school from regional South Australia, 5 students with 2
teachers visiting from interstate and 18 students with 2 teachers visiting from overseas along with the Year 10 & 11
students of the ASMS. I am very pleased to welcome St Odulphuslyceum to their first participation in the ASMS
International Science Fair.
I am grateful to the ASMS staff who have committed their time to design and organise the challenges and excursions
for the ISF participants. In particular, I commend the leadership of Deputy Principal Glenys Thompson and
International Coordinators Julie Cassidy and Elaine Chaplin.
Our hope is that this week will inspire students to further explore their interests and passions in years to come.
Welcome and enjoy.

Kylie Eggers
Principal
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Monday 5/9/2022
7.30am
8.10am
8.40am
9.00am
9.10am
9.15am
9.20am
10.30am
10.50am
1.00pm
1.10pm
4.30pm
5.00pm
6.00pm
7.00pm
8.30pm
9.30pm

Breakfast
Bus Departs Nunyara Conference Centre
Arrive at ASMS
Welcome– Kylie Eggers
Opening ISF 2022 – Blair Boyer, Minister for Education
Introduction of Visiting Schools
Challenge Based Learning Session 1
Morning Break
Challenge Based Learning Session 2
School Finish
Visitors to Cleland Wildlife Park and Mt Lofty
Depart Mt Lofty
Arrive Nunyara Conference Centre
Dinner
Activities organised by ISF Ambassadors
Free Time
Lock up – 10.00pm lights out

Tuesday 6/9/2022
7.30am
8.10am
8.40am
8.40am
10.20am
10.40am
1.00pm
1.40pm
3.20pm
3.45pm
4.15pm
6.00pm
7.00pm
8.30pm
9.30pm

Breakfast
Bus Departs Nunyara Conference Centre
Arrive at ASMS
Challenge Based Learning Session 1
Morning Break
Challenge Based Learning Session 2
Lunch
Challenge Based Learning Session 3
School Finish
Depart ASMS
Arrive Nunyara Conference Centre
Student Free Time / Educator Conference Session 1
Dinner
Activities organised by ISF Ambassadors
Free Time
Lock up – 10.00pm lights out

Wednesday 7/9/2022
7.30am
8.10am
8.40am
8.40am
10.20am
10.40am
1.00pm
1.40pm
3.20pm
3.30pm
4.15pm
5.30pm
6.30pm
7.00pm
8.30pm
9.30pm

Breakfast
Bus Departs Nunyara Conference Centre
Arrive at ASMS
Challenge Based Learning Session 1
Morning Break
Challenge Based Learning Session 2
Lunch
Challenge Based Learning Session 3
School Finish
Depart ASMS for Adelaide City
Free time in Adelaide CBD with ISF Ambassadors
Depart Adelaide CBD
Dinner
Activities organised by ISF Ambassadors
Free Time
Lock up – 10.00pm lights out

Thursday 8/9/2022
7.30am
8.10am
8.40am
8.40am
10.20am
10.40am
1.00pm
1.40pm
2.45pm
3.20pm
3.45pm
4.15pm
6.15pm
7.00pm
8.00pm
9.30pm

Breakfast
Bus Departs Nunyara Conference Centre
Arrive at ASMS
Challenge Based Learning Session 1/Educator Conference Session 2
Morning Break
Challenge Based Learning Session 2
Lunch
Poster Presentations and Research Project Seminars
Challenge Based Learning Session 3
School Finish
Depart ASMS for Glenelg
Shopping / exploring Glenelg and beach
Depart Glenelg for Nunyara (Meet bus at 6.00pm)
Dinner
Activities organised by ISF Ambassadors
Lock up – 10.00pm lights out

Friday 9/9/2022
7.30am
8.10am
8.40am
8.40am
9.30am
10.20am
10.40am
11.30am
11.45am
12.30pm
1.10pm
3.00pm
3.05pm
3.10pm
3.15pm
3.20pm
3.30pm
4.00pm
6.00pm
7.00pm

Breakfast
Bus Departs Nunyara Conference Centre
Arrive at ASMS
Challenge Based Learning Final Preparations
Presentation of Challenge solutions
Recess
Presentation of Challenge solutions from online schools
Break
Presentation of Challenge solutions from online schools
Lunch
Presentation of Challenge solutions
Move to Closing Ceremony Area
Farewell by Principal, Kylie Eggers
ISF Memories 2022
Group Photos and farewells
School Finish
Visitors depart home or to Nunyara Conference Centre
Arrive at Nunyara Conference Centre
Dinner
Visitors arrange own entertainment – no ISF Ambassadors

Saturday 10/9/2022
7.30am

Breakfast
Clear & tidy rooms
Schools depart by 9.00am

PARTICIPANTS
Australian Science and Mathematics School
Christy Antony
Manabi Bagale
Payton Hanley
Erika Huntley
Hasti Lotfi
Alex Meszaros
Sofia Obradovic
Gulnaaz Singh
Dhrithi Vemulapalli

Zia Az-Zahra
Tamika Coveney
Riley Holata
Cyrus Kelly
Kanae Matsumoto
Jan Naseer Kaur Banvet
Abbey Richardson
Amberlyn Tung
Clara Xu

Burra Community School, South Australia
Alicia Hoddle
Kerrie Duke
Kiera Mackay
Keira Schuppan
Kaylee Jones

Morgan Randall
Rachel Harkness
Lauren Donhardt
Macey Turner
Montana Taylor

Fort Richmond Collegiate (online)
Jennifer Piasecki
Jingya Liu
Keerthan Kamala Krishnamoorthy

GSC Hiroshima University (online)
Nasahide Nishibori

Fumika Ito

Mao Tsugawa

Hina Nakamura

Keiya Tamae

Anku Obayashi

Hanano Uchida

Aoi Ohba

Mahidol Wittayanusorn School, Thailand (online)
Monsikarn Jansrang
Jinna Waiwattana
Yanapith Teerachattrawat
Jirat Chatsrinopkun
Preechaya Naraprasertkul
Chayanun Charoensungnoen
Natchapol Vongtanakiat
Nicha Hasuwannakit
Pornlapas Boonwichai

Jiroat Sangrattanaprasert
Kraiwish Kaiyawong
Nathan Juirnarongrit
Navapol Thumkridsda
Preawphan Leedamrongwattanakul
Peramid Tansupasirivech
Jirawat Naksenathanasit
Pasin Pornsiwakul
Pongsakorn Lohasiriwat

NUS High School of Math & Science, Singapore (online)
Tan Guang Seng
Saravanan Manobharathi
Ong Yicheng Shawn
Senthilvel Kunashree
Karis Yuen Xin Er
Manivannan Harini
Rishii Parthasarathy

Verlyn Woo
Lim Yi Kai Timothy
Sendur Pandian Samiksha Kiran
Ye Chen Rui
Lim Li XIn Jed
Medha Shridharan
Sean Lim Shi-An

Queensland Academy for Science, Mathematics and Technology, Queensland
Tanya Haggarty
Richard Chan
Lana Wang
Sharon Kim

Kirsten Hogg
Tina Tao
Uhansa De Silva
Jua Oh

Ritsumeikan Senior High School, Kyoto, Japan
Joseph Greenleaf
Maui Iwata
Kokone Yoshimura
Yurie Tamari
Rino Morishita
Nozomi Yoshizawa
Hinata Suzuki

Roxby Downs Area School, South Australia
David Roe-Simons
Beth Mcdonald
Zachariah Mcdonald
Jessica Davonport
Emma Khan
Juandre' Duvenhage

St Odulphuslyceum - The Netherlands (Exchange)
Niels Hesselberth
Renske Swevels
Florine du Ruijter
Vera van Beest
Mimi Akkermans
Floris Bouman
Christoph Erenburg

Juul van Cromvoirt
Lynn Scholten
Lieke Seebregts
Sara Verschuuren
Ivo Wintels
Nathan de Putter

Whyalla Secondary College, South Australia
Sarah Hemming
Isla Walsh
Joseph Matthews
Emily Macdonald

Febee Smith
Surayah Bonello
Ryan Carn
Haylee Cocker

CHALLENGE BASED LEARNING APPROACH
For ISF 2022 we are engaging students in activities that allow us to authentically investigate challenges through a wide variety of
lenses free from prejudice and bias.
Each challenge activity will be rich, engaging, meaningful and practical. Students will work through a challenge-based learning
approach for the challenge activities as they try to develop solutions for their particular challenge that include elements of
innovation, creativity and efficiency.

Meet the challenge

Understand the
challenge

Know/Need to Know
Explore the Possibilities

Gather Information

Explore the
Possibilities

Share Information
Test Possible Solutions
Determine Best Fit Solution

Solve the
Challenge

Present the Solution
Debrief the Challenge

We acknowledge the work of the Illinois Mathematics and Science Academy in developing the Problem Based Learning model

CHALLENGE EXPLAINED & ROOM ALLOCATION
Learn from the Past: Artificial intelligence
Challenge

In this Challenge you will have the opportunity to explore the past, present, and possible futures
of Artificial Intelligence. You will investigate and possibly even reproduce past intelligence
machines and use new technologies as well. Along the way, you will consider the ethical
implications of the use of these. How seminal was Asimov to where we are today? Should we be
able to use drones to observe others? Should robots be taking over our jobs? Do we need to go
overseas for holidays if we can experience it virtually? Enjoy a real debate about the pros and
cons of where Artificial intelligence came from and the everyday use of technology in our lives.

Location
Schools

LC4/5
ASMS, Burra, Roxby, Canada (online), Mahidol Wittayanusorn (online)

Challenge

Location
Schools

Challenge

Location
Schools

Challenge

Location
Schools

Challenge

Location
Schools

Learn from the Past: Astronomy
Ancient and not so ancient cultures have placed great importance on stars and the
cosmos. The universe is a big place. In fact, it’s very, very big! In this Challenge, you will
have the opportunity to investigate an area of cosmology that you find really interesting
and find out how the past, the present and the future of the cosmos are inextricably
linked.
LC4/5, Studio 5/6
ASMS, QASMT, Ritsumeikan, St Odulphuslyceum, Whyalla
Learning from the Past: Your own adventure
There are many different issues that can be influenced by the ‘think global, act local’
approach when you learn from the past to change the future. In this Challenge, you will
identify the change you want to see in your world, find out about its history and then
make that change happen.
LC 4/5
ASMS, Ritsumeikan, Mahidol Wittayanusorn (online)
Learning from the past: Indigenous art
Take a deep dive into indigenous art. Learn how to critically analyse and understand art.
With the help of experts, learn how to interpret and understand a range of artworks to
make sense of them. After you have learnt some critical skills, make something of your
own and display it.
LC1, Studio 1
ASMS, Ritsumeikan, St Odulphuslyceum
Learning from the past: Forensic Science
How do we capture the public’s interest in knowing what they can do to be part of the
change? In this challenge, you will be documenting the International Science Fair through
stories, photos, social media and film.
LC 9
ASMS, Burra, St Odulphuslyceum, Roxby, Whyalla, NUS (online), Mahidol Wittayanusorn
(online)

Challenge

Location
Schools

Challenge

Location
Schools

Challenge

Location
Schools

Challenge

Location
Schools

Learning from the Past: Biomedical Engineering
Did you know that the first prothesis was made in around 950BC? Back then, these were
generally made from wood and leather, but now biomedical engineers design the
advances in equipment, devices, computer systems, and/or software used to improve
human health. Biomedical engineers are the professionals behind improving prosthetic
limbs, medicine delivery technology, tissue and stem cell research, biomedical signal
processing, and a wide range of other technologies that improve human health. In this
Challenge, you will investigate the past, present and future of biomedical engineering
and attempt to create an exoskeleton that allows people to lift a greater weight than
they could otherwise manage.
LC6, Studio 5/6 (online work station or LC6)
ASMS, QASMT, Whyalla, National University Singapore (online), GSC Hiroshima (online)
Learning from the past: The future of flight
Flight is not new; there is reference to flight in ancient mythologies and early attempts
at building flying devices were documented 1500 years ago. Kites were first documented
in the 5th century BCE and hot air balloons were tested in the 3rd century BCE. Inventors
such as Leonardo Da Vinci drew designs for flying machines and parachutes in the 15th
century and the 19thcentury saw steam powered monoplanes, and the invention of
gliders. Control and power problems were solved in the early 20th century when the
Wright brothers made the first sustained, controlled flight of a heavier than air aircraft.
Since then, there have been significant advances in flight. So what’s next? What could
the future of flight look like?
LC3
ASMS, St Odulphuslyceum, QASMT, Ritsumeikan, Roxby
Learning from the past: Ecosystem Regeneration after Bushfires
Bushfires in South Australia have brought destruction to wildlife, plant life and the
economies of many local areas. But fires in the bush aren’t new; the First Nations people
of Australia have set fire to the land for thousands of years with cultural burns that are
cool-burning, knee-high blazes that were designed to reduce the fuel load for natural
bushfires. In this Challenge you will see firsthand how the Adelaide Hills area is recovering
and investigate First Nation fire management techniques, regeneration, conservation,
adaptation and rehabilitation of these areas.
LC7 & LC8
ASMS
Learning from the past: Media
How do we capture the public’s interest in knowing what they can do to learn from the
past to change the future? In this challenge, you will be documenting the International
Science Fair through stories, photos, social media and film.
Studio 2
ASMS

MAP OF CBL ALLOCATIONS

MAP OF CBL ALLOCATIONS

SEMINAR PRESENTATIONS
On a Test Implementation of the Discrete Fourier Transform for the Band-Filtering of Audio)
Chester Willis
Australian Science and Mathematics School, Australia
Fourier analysis is an intrinsic element in many fields of engineering and pure mathematics. Of its numerous
applications in both physical and purely mathematical contexts, its most common use is in that of audio and signal
processing (Arar 2017). The aim of this study is to understand and demonstrate how Fourier analysis is used in
omitting undesired bands of frequencies of audio and place such an operation in practical contexts.
What this function does to an audio signal is the equivalent of turning a smoothie into the quantities of each of
its ingredients. For audio, this means looking at the frequency spectrum and finding the amplitude distribution
that describes a particular audio signal. Whilst in a practical application this would be done on a microsecond
basis (called windowing) to create a changing distribution as the audio plays, this study will just focus on a singular
transform of a given sample (NIT 2022).

The Effect of Light Pollution on Taking and Interpreting Astronomical Measurements
Eliza Grivell
Australian Science and Mathematics School, Australia
Cepheid variables are a type of star that change their luminosity periodically as shown in Figure 1. These stars are
an important step in measuring the distances to astronomical objects, like galaxies. If we know the absolute and
apparent magnitude of an object, we can find the distance to it using the formula:
Where d is the distance in parsecs, m is the apparent magnitude (the brightness as perceived by an observer on
Earth) and M is the absolute magnitude (the brightness that would be perceived from a fixed distance of
10 parsecs).
The special characteristic of Cepheid variables that makes them useful is that from a measured graph of
luminosity versus time like Figure 1, we can measure the period of the oscillation, and from previous studies of
Cepheid variables we know that there is a relationship between the period and the absolute magnitude, M. Given
this and the measured apparent magnitude m we can then use equation 1 to find the distance.

Using Deep Learning to Identify Harmful Micro-Organisms in Drinking Water
Keerthan Kamala Krishnamoorthy
Fort Richmond Collegiate, Canada
Water is one of the most essential facets for human life, yet billions of people across the world don't have access
to safe drinking water. Harmful micro-organisms such as Euglena and Gonyaulax found in contaminated drinking
water can lead to several diseases like Typhoid Fever, Diarrhea, and even death. Common methods of detecting
micro-organisms generally have relatively slow turnaround times, require electricity, as well as access to other
resources that may not be easily accessible. Especially in remote areas, which are regularly affected by
contaminated drinking water. This project aims to address this problem through the development of a mobile
phone app. Utilizing Deep Learning technology and the assistance of tools such as an inexpensive paper
microscope to quickly and cost-effectively detect and alert the user as to any harmful micro-organisms found in
the drinking water.

Environmental Benefits of using Hemp in lieu of Cotton, in textile production
Lauren Donhardt & Kiera MacKay
Burra Community School, Australia
The concept of hemp vs cotton. When you consider the benefits of cotton, you may think of the soft and
absorbent material that has been around for generations. As for hemp, you may not think about the fabric
benefits initially, this project will explore this; A comparison of land use efficiency, water use efficiency, CO2
emissions - through both production and cultivation processes.
This project utilises CSIRO research; is a main source. There are interviews, one with a commercial clothing
company, and one with an large scale Agricultural company; that produces and sells seeds for Hemp seeds
to farmers (promotes it use within textiles industry).
Environmental data clearly reveals; cotton vs hemp - visual comparisons using mapping technology, to
identify efficiency in water, land, uses. etc.

Preparation of Cu2ZnSnS4 (CZTS) Thin Films by Simple Dip-Coating and Spray
Pyrolysis Methods
Nicha Hasuwannakit and Preawphan Leedamrongwattanakul
Mahidol Wittayanusorn School, Thailand
It is well-known that thin film materials have advantages in many ways. Due to the complicated processes
and specific machines, it is difficult to produce thin films. Therefore, this science project aims to prepare
semiconductor thin film Cu2ZnSnS4(CZTS) by simple coating method: dip-coating and spray-pyrolysis, and to
study the physical and optical properties of the thin films when annealed at different temperatures: 300,
400, 550, and 700 degrees celsius. The procedure was carried out by cleaning the FTO substrate glasses, to
remove contaminants such as organic compounds and dust. Next, a CZTS sol-gel solution was prepared and
coated on FTO glasses by dip-coating and spray-pyrolysis methods to create thin films. After that, thin films
were annealed at four different temperatures as aforementioned. Finally, the CZTS thin films were analyzed
by an applied UV–visible spectrophotometer to indicate the absorbance of each film, and Fourier-transform
infrared spectroscopy (FTIR) to find the amount of organic compounds from the CZTS solution which might
remain on thin films’ surface. The results depict that thin film annealed at higher temperature can absorb
the light better and contain less amount of organic compounds than thin film annealed at lower temperature
although there is a small amount of organic matter on both.

Use of Jellyfish as Fertilizer
Mao Tsugawa
GSC Hiroshima University, Japan
Recently, there is a problem finding a way to deal with a huge outbreak of Jellyfish in the ocean. In this study,
I tested whether jellyfish could be used as an alternative to chemical fertilizers. First, I went to Fukuyama
port and caught some jellyfish. Next, I grew radishes, sancyu, tomatoes, and sunflowers, while using the
jellyfish as a fertilizer. The reason I grew radishes was because they are quick to harvest. I used sancyu since
it is easy to count the number of leaves and they can be eaten fresh, so I could test the taste easily. Tomatoes
and sunflowers are resistant to salt damage, so they would not be affected by the salt from the jellyfish.I
thought it would be possible to study the effects on fruits using tomatoes and flowers using sunflowers. I
also experimented with different concentrations of jellyfish to find out which concentration of jellyfish was
best used as a fertilizer.I measured plant growth, salinity and taste, along with phosphorus, nitrogen, and
potassium levels. The effects of different growing conditions were studied. I found that the addition of a
greater amount of jellyfish resulted in more growth but with some limitations, more potassium, and the
plant or fruit tasted better. This research has shown that it is possible to use jellyfish as a fertilizer, which
not only is healthier than chemical fertilizers, but could also help find a use for the excessive amount of
jellyfish currently causing damage to the environment.

Engineering ticks and mosquitos' salivary peptides into potent and uncleavable hybrid thrombin
inhibitors
Rishii Parthasarathy
NUS High School of Math & Science, Singapore
The propensity for blood to clot can cause failure in blood contacting medical devices, such as
thromboembolism. Currently, no thrombin inhibitor can be used to coat a medical device as it can be
cleaved. Among existing thrombin inhibitors, the cleavable ultravariegin has a Ki of 4.0pM, and anophelin’s
unique binding mechanism to alpha-thrombin makes it uncleavable. We synthesised novel thrombin
inhibitors by forming a disulphide bridge between the Ntermini of ultravariegin and anophelin peptides. Our
thrombin inhibitors were purified by HPLC and confirmed using ESI mass spectrometry. They display high
potency and uncleavability by thrombin. Chromogenic assays showed that our most potent peptide inhibitor
has an IC50 and Ki of 0.4379nM and 3.755pM respectively. Our synthesised inhibitor requires smaller
amounts for application due to its high potency. It could be used to coat biomembranes in blood contacting
medical devices. Unlike common anticoagulants like heparin and warfarin, our thrombin inhibitors are
uncleavable and do not leak into the bloodstream, reducing the need for its constant replenishment. The
generation of our inhibitors opens possibilities for the innovation of reusable blood-contacting medical
devices as a feasible sustainable solution for the ever-advancing healthcare and pharmaceutical industries.

Hybridisation of citrus fruit and the vitamin C content
Jua Oh
Queensland Academy for Science Mathematics and Technology, Australia
Almost all existing citrus fruits are the results of hybridisation, meaning that all were at some point crosspollinated either naturally or artificially. Hybridisation facilitates an increase of the intraspecific genetic
variability by widening the range of intrinsic and extrinsic characteristics which is in this case, the nutritional
value. The premise of this investigation was that as the generation of hybridisation citruses increases, the
gene variation will increase in favour of ascorbic acid concentration. Thus, the later generation will have a
higher Vitamin C concentration.
The Vitamin C content of Tangelo, Mandarin and Grapefruit was determined by titrating the extracted juice
with dichlorophenolindophenol (DCPIP). The results of the investigation show that Vitamin C content does
not increase with generation of hybridisation.
The final hybridised fruit does not surpass vitamin C content of Pomelo the genetic origin of the citrus fruit
tested.

Considering designs for more effective artificial reefs
Maui Iwata, Yurie Tamari, Kokone Yoshimura
Ritsumeikan High School, Japan
Japanese sandy beaches have been becoming smaller due to coastal erosion. Coastal erosion occurs when
the amount of sand deposited from land to the sandy beach is less than the amount flowing into the sea.
The cause of coastal erosion can mainly be divided into two categories: artificial factors and natural factors.
As one preventative measure, the three types of artificial reefs are being built now. Artificial reefs, not
breakwater, cannot be seen from the surface of the water. By using three types of sands (Shirahama, Suma,
Okinawa), the erosion differences between types of sands were compared by sizes of erosive portions. It
was found that small grains of sand were prone to erosion. This result can be related to sand with equal
grains used in a sandglass.
Based on this, we think that nationally unified artificial reefs should not be built and we have to create
suitable artificial reefs for different types of sand. We will experiment to compare the form of the artificial
reefs currently used with new models. Two types of shapes were made; one similar to the current shape and
a new shape whose surface is uneven to alleviate wave resistance. We prepared structures of three different
heights for each type and researched differences between heights.

Sustainable food (act global, eat local!)
Juul van Cromvoirt, Renske Swevels, Lynn Scholten, Florine du Ruijter
St Odulphuslyceum, The Netherlands
The subject that we are going to be investigating is how we can make eating habits more sustainable.
Climate change and the environment are topics that have become very important in today's world. Because
of that, people are becoming more willing to change their habits, including the things they eat.
We want to take a look at the current food advice in the Netherlands and see if and how we can make it
more sustainable. For example, in the supermarket there are many different kinds of fruit. However, not all
of these come from local farmers. The CO2 emitted during transport from country's farther away makes
them bad for the environment. Not only transport impacts the environment, but also the large amount of
meat that people consume. We also want to take a look at how we can change that, for example by eating
more plant-based foods. But are plant-based foods, like soy, actually better?
We want to investigate our subject by having multiple interviews with experts and doing our own research.
In the end we want to create a advice, which includes foods that the human body needs, but in the most
sustainable way. We hope that with this advice, people will be able to think about their eating habits and
adjust it to a more environmentally friendly way.

Dominant Behaviour
Lieke Seebregts, Vera van Beest, Christoph Erenburg
St Odulphuslyceum, The Netherlands
Our chosen subject is dominant behaviour at school. We have chosen this subject because we noticed
dominant behaviour occurring in our own classes, such as interrupting the teacher, being the first person to
raise their hand when asked a question and taking the lead in group discussions. We want to observe an
elementary school and our own high school, to see if the amount of dominant behaviour is different with
different ages. We will observe 4 different classes in total, to see if the amount of dominant behaviour also
changes once the students get to know each other better. In order to do this, we will make an ethogram and
a protocol. The ethogram will consist of all types of dominant behaviour students may express and the
protocol will show us how many times certain students actually express this behaviour. After our
observations, we also want to ask teachers who they believe to be the most dominant person in the class,
to see if this is in line with our own observations. Our hypothesis is that there will be a difference in the way
dominant behaviour is displayed in an elementary school and in a high school. We suspect that dominant
behaviour in the elementary school will present itself in a more direct way, while the dominant behaviour in
the High School will present itself more indirectly, such as taking the lead in group projects. We think that
the students in the high school will show more dominant behaviour, because they have to prove themselves
to other kids because they are in a new environment and don't know the others yet.

Impact of excreted drug residues on the ecosystem in surface water
Sara Verschuuren and Mimi Akkermans
St Odulphuslyceum, The Netherlands
Have you ever wondered what happens to the medicine you take to kill your headache? Almost everyone
has taken some kind of medicine in their life. It has an impact on you, to make you feel better, but does that
also mean that there is an impact on the nature where the drug ends up in? We can tell you: yes. The entire
drug isn’t fully absorbed by the body, which means that a lot of it ends up in the water. That residue has an
impact on many organisms in the water. Their behaviour, body form and fertility change. It can even be
fatal. People keep getting older with the improving healthcare and, as a result, more medicine is used, which
makes this problem even bigger. We want this to change as soon as possible, that's why we are going to
research the impact of excreted drug residues on the ecosystem in surface water. We will research this to
make sure that the problem gets more attention than it does right now.
The practical part of our research is an experiment with Daphnia, also known as water fleas. We are going
to research the effects of pharmaceuticals on Daphnia survival, growth, and reproduction. We will recreate
different situations with pharmaceuticals and without pharmaceuticals and we will make sure that the
environment is the same as their natural habitat. With these results we will compare our information with
literature and in this way we will be able to come to a reliable conclusion. We hope that in this way other
scientists and people can build forward on finding a solution for this upcoming problem.

Heat batteries with salts
Ivo Wintels, Floris Bouman and Nathan de Putter
St Odulphuslyceum, The Netherlands
Our PWS subject is about heat batteries with salts. We all know several ways to produce energy. Windmills
and solar panels are very good examples of sustainable ways to produce energy. But producing energy isn't
enough, we also need to save it. Warmth is a form of energy. Currently, there are several ways to save heat.
For example, you can save heat using barrels of water. But we think heat batteries with salts are a better
idea to save heat. That's because these batteries have a very high efficiency and these batteries are relatively
small compared to other techniques. These heat batteries with salts can not only save normal heat but also
residual heat. Normally residual heat is considered as lost energy but using these kind of batteries the
residual heat can be regained. During our PWS research, we are going to build a small version of these heat
batteries with salts. Using our self-built battery, we are going to answer three central questions. These three
questions are: What is the efficiency of our battery? How much salt is lost during the process? Which salt is
the best to use for these batteries?

POSTER PRESENTATIONS
On a Test Implementation of the Discrete Fourier Transform for the Band-Filtering of Audio (Physics)
Chester Willis
Australian Science and Mathematics School
The Effect of Light Pollution on Taking and Interpreting Astronomical Measurements (Physics)
Eliza Grivell
Australian Science and Mathematics School
Environmental Benefits of using Hemp in lieu of Cotton, in textile production (Environmental)
Lauren Donhardt & Kiera MacKay
Burra Community School
The research of the inhabitation of sika deer（Cervus nippon）in the Seto Inland Sea by eDNA (Biology)
Hina Nakamura
GSC Hiroshima (Hiroshima University)
A Fan Blade Made of Paper Resources : a R&D on What Shape Can Make Comfotable Breeze as a Fan
(Physics)
Keiya Tamae
GSC Hiroshima (Hiroshima University)
Comparison of herd behaviour between wild medaka and improved medaka (Biology)
Anku Obayashi
GSC Hiroshima (Hiroshima University)
What makes white bitter gourd orange? (Biology)
Hanano Uchida
GSC Hiroshima (Hiroshima University)
Recommendations for vehicles from the flight conditions of Alsomitra samara (Physics)
Aoi Ohba
GSC Hiroshima (Hiroshima University)
Search for BSM Higgs bosons decaying into a bottom-anti-bottom pair in 𝑝𝑝̅ collisions using Machine
Learning techniques (Physics)
Jinna Waiwattana
Mahidol Wittayanusorn School

Web application for leukemia type classification using CNN machine learning model (Computer Science)
Kraiwish Kaiyawong, Nathan Juirnarongrit, Pasin Pornsiwakul
Mahidol Wittayanusorn School
Efficiency of Chaetomium globosum controlling Erwinia carotovora, cause of soft rot in Chinese kale)
(Biology)
Yanapith Teerachattrawat
Mahidol Wittayanusorn School
Prediction and screening of anticancer peptides against melanoma cells and to reduce melanin synthesis
from the peptides of Cannabis sativa seed using bioinformatics techniques (Biology)
Preechaya Naraprasertkul
Mahidol Wittayanusorn School
Development of bioplastics from starch for fruit ripeness measurement (Chemistry)
Chayanun Charoensungnoen
Mahidol Wittayanusorn School
Bioinformatic screening for antimalarial peptides derived from rice Bran of Riceberry rice (Oryza sativa
L.) (Biology)
Peramid Tansupasirivech
Mahidol Wittayanusorn School
Effect of food types on Growth of Black Soldier Fly larvae (Hermetia illucens) (Biology)
Natchapol Vongtanakiat
Mahidol Wittayanusorn School
Portfolio Allocation in The Stock Exchange of Thailand Under the Mean- Variance Criteria (Mathematics)
Jirawat Naksenathanasit
Mahidol Wittayanusorn School
Paper packaging from durian peel and mangosteen peel crude extracts to inhibit Staphylococcus aureus
and extend the life of chocolate bars (Biology)
Pornlapas Boonwichai
Mahidol Wittayanusorn School
Bubbleless Ozonation of Organic pollutants in wastewater (Environmental Science)
Saravanan Manobharathi, Sendur Pandian Samiksha Kiran, Senthilvel Kunashree
NUS High School of Math & Science

Backtesting Pure and Weighted Dollar-Cost Averaging Strategies in the Bitcoin Market (Applied Maths)
Lim Yi Kai Timothy, Ong Yicheng Shawn
NUS High School of Math & Science
An Investigation on the aerodynamics of flight of a hand helicopter (Physics)
Lim Li XIn Jed
NUS High School of Math & Science
Association of Genetic Risk for Rheumatoid Arthritis with Psychological and Cognitive Well-being
(Biology)
Ye Chen Rui
NUS High School of Math & Science
Developing a Modelling Tool for the Hydrothermal Deposition of Yttrium-stabilized Zirconia (YSZ) Thin
Films (Chemistry)
Medha Shridharan
NUS High School of Math & Science
Sustainable Nanofibrous Scaffold for Dental Tissue Engineering (Medicine and Health)
Manivannan Harini, Karis Yuen Xin Er, Sean Lim Shi-An
NUS High School of Math & Science
Simulating Radioactive Decay with Random Number Generators (Physics)
Richard Chan
Queensland Academy for Science Mathematics and Technology
Super absorbent polymers – effect of salinity on sodium polyacrylamide in terms of water lost
(Chemistry)
Tina Tao
Queensland Academy for Science Mathematics and Technology
Hybridisation of citrus fruit and the vitamin C content (Chemistry)
Jua Oh
Queensland Academy for Science Mathematics and Technology
Mapping ion migration (Physics)
Uhansa De Silva, Sharon Kim, Lana Wong
Queensland Academy for Science Mathematics and Technology
Considering designs for a more effective artificial reef (Physics)
Maui Iwata, Yurie Tamari, Kokone Yoshimura
Ritsumeikan High School

Manufacturing wood furniture using the Kumiki technique (Physics)
Nozomi Yoshizawa
Ritsumeikan High School
Sustainable food (act global, eat local!)
Juul van Cromvoirt, Renske Swevels, Lynn Scholten, Florine du Ruijter
St Odulphuslyceum
Dominant Behaviour
Lieke Seebregts, Vera van Beest, Christoph Erenburg
St Odulphuslyceum
Impact of excreted drug residues on the ecosystem in surface water
Sara Verschuuren and Mimi Akkermans
St Odulphuslyceum
Heat batteries with salts
Ivo Wintels, Floris Bouman and Nathan de Putter
St Odulphuslyceum

EDUCATOR’S SEMINAR
Morgan Randall, Rachel Harkness and Kerrie Duke
Burra Community School
Jennifer Piasecki
Fort Richmond Collegiate
Masahide Nishibori
GSC Hiroshima (Hiroshima University)
Monsikarn Jansrang and Jiroat Sangrattanaprasert
Mahidol Wittayanusorn School
Kirsten Hogg
Queensland Academy for Science Mathematics and Technology
Niels Hesselberth
St Odulphuslyceum
Sarah Hemming
Whyalla Secondary School

FLINDERS UNIVERSITY
Flinders University is a leading international university in Australia distinguished by its boldness, vigour,
and imagination. Flinders has a record of excellence and innovation in teaching, research, and community
engagement.
At Flinders, graduates are inspired to be knowledgeable, communicate effectively, and develop skills to
connect across boundaries and tackle major challenges. There is a strong reputation in the areas of
business, international finance, commerce, information technology, biotechnology, health sciences and the
environment. Research has always been a core activity at the University, and Flinders enjoys national and
international reputations in research excellence.
Flinders is the only university that gives students the choice to live on campus in the Adelaide metropolitan
area. The modern campus provides state-of-the-art facilities and services, while being just a short distance
from Adelaide’s Central Business District and metropolitan beaches.
Study areas
Undergraduate and postgraduate courses are offered in: Arts and Languages, Business and Finance,
Computing and Info Technology, Culture, Heritage, Tourism and Theology, Education, Engineering,
Environment Government and Policy, International Affairs, Health and Medicine, Law and Justice, People
and Behaviour Science.
Quick facts
•
•
•
•

Flinders University was established in 1966.
In 2021, there are over 26,000 students enrolled, with over 5,000 International students.
Flinders has a very strong record of achievement in the national Australian Teaching and Learning
Awards.
Flinders has been nominated as one of the top thirteen universities in Australia by the Shanghai Jiao
Tong University in China, placing it among the top 251-300 universities in the world.

Contact details
Students living overseas contact the Flinders International Office:
P: +61 8 8201 2727
E: international@flinders.edu.au
P: 1300 657 671
E: admissions@flinders.edu.au
www.flinders.edu.au
CRICOS No. 00114A

MAP OF FLINDERS UNIVERSITY

ADELAIDE CITY
Adelaide is designed for discovery. Enjoy everything from iconic cultural institutions, stretches of picturesque
Park Lands, boutique shopping and culinary delights.
North Terrace Cultural Precinct
The North Terrace Cultural Precinct is the perfect place to discover more about
South Australian history and soak up some art and architecture. The magnificent
University of Adelaide and UniSA campuses, Art Gallery of South Australia, South
Australian Museum, State Library of South Australia and Migration Museum.
North Terrace in the West End has the Samstag Museum, APY Art Centre Collective, JamFactory and Nexus
Multicultural Arts Centre.
Adelaide Oval
Sports lovers are in for a real treat. Adelaide Oval is the sporting Mecca of South
Australia and where all the action happens. Adelaide Oval hosts sporting events
all year round including international cricket matches and Aussie Rules
Football. Catch a game or take a tour of the historic features of the site
including the scoreboard or the Bradman Collection or adventure seekers try a
Roof Climb.
Rundle Mall
If you’re after some retail therapy, look no further than Rundle Mall. It is packed
with more than 700 retailers, street performers, public art and delicious
eateries. Public sculptures of A Day Out and The Spheres, known to locals as ‘The
Pigs’ and ‘The Mall’s Balls.’ After shopping take a wander down neighbouring
Rundle Street for some tasty dining.
Adelaide Park Lands
Adelaide is the only city in the world that is built within a park. The Park Lands
cover an area larger than New York’s Central Park. Walk or cycle the Linear
Trail along the River Torrens/Karrawirra Parri, visit the beautiful Himeji Garden
or have a picnic. Adventure seekers can see the from Australia’s first inner-city
aerial adventure park, Tree Climb. Riverbank Precinct

Riverbank Precinct
The Riverbank Precinct encompasses the Adelaide Casino, Bonython Park,
Elder Park and the Adelaide Festival Centre on the River Torrens/Karrawirra
Parri. Take a river cruise on the Popeye or paddle boats, catch a hit show at
the Adelaide Festival Centre.

CLELAND WILDLIFE PARK

Located within the Conservation Park this is a must-see attraction and photo opportunity for visitors from
all over the world. Here you come face-to-face and hands-on with Australia's unique wildlife and can join
animal attendants on the animal feed runs from 10:00 am to 3:00 pm daily or discover the world of nocturnal
animals on a guided nightwalk.
Hold a koala, roam the grassland enclosures with some of the largest kangaroos in
Australia or watch a Bilby emerge from its burrow. Sounds like a day at Cleland Wildlife
Park!
Just twenty minutes from the Adelaide city centre, you can explore some of South
Australia's diverse landscapes and meet some of their inhabitants. Visitors can feed and
wander at their leisure among kangaroos, wallabies,
emus and waterfowl. Displays of dingoes, reptiles,
tasmanian devils and koalas allow easy viewing access,
or stroll through the aviaries and marvel at the
diversity of South Australian wildlife.
The Yurridla Trail offers a chance to hear Aboriginal guides bring to life their
Dreaming stories and explain the inseparable relationship between
Aboriginal culture and Australian wildlife. The Kaurna Aboriginal people of the Adelaide Plains know the
area as Yurridla. Their Dreaming stories tell of Yurrebilla, the creator ancestor of the Kaurna people. His fallen
body forms the Mt Lofty Ranges, with his ears being the twin peaks of Mt Lofty and Mt Bonython. Today,
the spirit of Yurrebilla looks down from the hills and protects all forms of life along the plains.
The park has been a major tourist attraction in South Australia since 1967. Nestled within the natural bush
setting of Cleland Conservation Park and adjacent to Mount Lofty Summit, the park provides 35ha of open
bushland habitat where visitors can interact with Australian wildlife.

Australian Science & Mathematics School
c/o Flinders University
Sturt Road
Bedford Park, South Australia, 5042
Telephone: +61 8 8201 5686
Website: www.asms.sa.edu.au

South Australian Department for Education trading as South Australian Government Schools,
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